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Introducing ArcGIS 3D Analyst

IN THIS CHAPTER

e What can you do with 3D Ana-
lyst?

» Tips on learning 3D Analyst

Welcome to ESRI® ArcGIS® 3D Analyst™, the three-dimensional (3D)
visualization and analysis extension. 3D Analyst addstwo specialized 3D
viewing applications, ArcScene™ and ArcGlobe™, that extend the
capabilities of ArcGl S Desktop and adds additional capabilitiesto
ArcCatalog™ and ArcMap™.

ArcScene lets you make perspective view scenes in which you can
navigate and interact with your geographic information system (GIS) data.
You can drape raster and vector data over surfaces and extrude features
from vector data sources to create lines, walls, and solids. You can also use
3D Analyst tools in ArcScene to create and analyze surfaces.

ArcGlobe provides real -time pan and zoom of very large (hundreds of
gigabytes) of 3D raster, terrain, and vector datasets with no perceivable
hesitation on standard computer hardware. This has been achieved by the
introduction of anew approach for indexing and quickly retrieving data.
ArcGlobeisdiscussed in detail in Section 2 of this book.

ArcCatalog is extended by 3D Analyst so you can manage 3D data and
create layers with 3D viewing properties. You can preview scenes and data
in 3D in ArcCatal og using the same navigation tools you use in ArcScene.

ArcMap is extended by 3D Analyst so you can create new surfaces from
your GIS data as well as analyze surfaces, query attribute values at a
location on asurface, and analyze the visibility of parts of a surface from



different locations. You can also determine the surface area
and the volume above or below a surface and create
profilesalong a3D line on asurface.

3D Analyst also lets you create 3D features from existing
two-dimensional (2D) GIS data—or you can digitize new
3D vector features and graphics in ArcMap using a surface
to provide the z-values.
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What can you do with 3D Analyst?

3D Analyst provides you toolsin ArcScene and ArcGlobe for
analysis and visualization of 3D data. It also extendsArcCatalog
and ArcMap so you can more effectively manage your 3D GIS
dataand do 3D analysis and 3D feature editing in ArcMap.

3D view of raster and vector data

What can you do with ArcScene?

ArcScene providestheinterface for viewing multiplelayers of 3D
datafor visualizing data, creating surfaces, and analyzing
surfaces.

Visualizing data

3D Analyst lets you drape images or vector data over surfaces
and extrude vector features from a surface. You can view ascene
from multiple viewpointsusing different viewers.

INTRODUCING ARCGIS 3D ANALYST
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Viewing a scene from another perspective with another viewer

You can change the properties of 3D layers to use shading or
transparency, and you can change the properties of a 3D scene to

3D view of utility poles and power lines



Exaggerating the vertical dimension of a scene

set the vertical exaggeration of terrain, the coordinate system and
extent for the scene, and the illumination of the scene.

Creating surfaces

The 3D Analyst tools that are available in both ArcScene and
ArcMap allow you to create surface models from your GIS data.
You can interpolate raster surfaces and create or add features to
triangulated irregular network (TIN) surfaces.

TIN and raster surfaces

Analyzing surfaces

3D Analyst lets you interactively query the valuesin araster
surface and the elevation, slope, and aspect of TINSs.

Slope and aspect rendering of surfaces

You can derive new rasters of slope and aspect from surface
models, create contours, and find the steepest paths on a surface.

Contours and steepest paths

You can also analyze the visibility between different |ocations on
asurface; create rasters that show the level of illumination of a
surface (given a sun atitude and direction); and reclassify raster
datafor display, analysis, or feature extraction purposes.

What can you do with ArcGlobe?

See Section 2, ArcGlobe, for detailed information on ArcGlobe
functionality.

Using ARcGIS 3D ANALYST



Line of sight created on a TIN in ArcMap, displayed in ArcScene

What can you do with ArcMap?

Installing 3D Analyst lets you add the 3D Analyst toolbar to
ArcMap, so you can do all of the surface creation and analysis
tasksin ArcMap that you can do in ArcScene. It also adds
several tools that only operate in ArcMap: atool that lets you

Proposed trail 8-c
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Trail length

3D line graphic created on a raster in ArcMap and a profile graph of
the line.

find lines of sight on asurface, threetoolsfor digitizing 3D
features and graphics using z-values from a surface, and atool
that lets you create graphs of the profile (change in elevation
over distance) alonga3D line.
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ArcCatalog lets you browse your data and create and preview layers in
3D.

What can you do with ArcCatalog?

ArcCatalogisthe ArcGI S application for managing your GI S data.
3D Analyst lets you preview and navigate your 3D data. You can
create Gl Sdatalayersand definetheir 3D viewing properties.

You can also preview the scenes you’ ve created in ArcScene. You
can create metadatafor your 3D GISdataincluding 3D thumbnails
of scenes and data. You can create empty 3D feature classes or
shapefilesin ArcCatal og that can then be populated by digitizing
3D featuresin ArcMap.
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Shetch value 142
Pizel value 18338340

Presvie: |3D g %

Navigate the 3D preview; identify features, raster cells, and TIN
triangles.



Tips on learning 3D Analyst

If you're new to GIS, take sometimeto familiarize yourself with
ArcMap and ArcCatalog. The books Using ArcMap and Using
ArcCatalog contain tutorials to show you how to make maps and
manage Gl S data.

Begin learning to use 3D Analyst and ArcGlobe in Chapter 2,
‘Quick-start tutorial’, inthisbook. You' Il learn how to open a3D
scene, add and query datain a 3D scene, create surfaces, and use
ArcScenewith ArcCatalog and ArcMap. You' |l also learn how to
open aglobe, add datain a globe, and navigate in ArcGlobe. 3D
Analyst and ArcGlobe come with the data used in this tutorial, so
you can follow along step by step at your computer. You can also
read the tutorial without using your computer.

Finding answers to questions

Like most people, your goal isto complete your task while
investing a minimum amount of time and effort in learning how to
use the software. You want intuitive, easy-to-use software that
gives you immediate results without having to read pages and
pages of documentation. However, when you do have a question,
you want the answer quickly so that you can complete your task.
That’s what this book is all about—getting you the answers you
need, when you need them.

The first section in this book describes how to display your data
in three dimensions, to create new surfaces from existing data,
and to analyze three-dimensional surfaces. Section 2 describes
how to add and display your datain ArcGlobe and how to
navigate and interact with it. Although you can read this book
from start to finish, you'll likely useit more as areference. When
you want to know how to do a particular task, such as adding
shading to a surface or switching the navigation mode from space
flight mode to atmospheric flight mode, just look it up in thetable
of contents or the index. You'll find a concise, step-by-step
description of how to complete the task. Some chapters aso

include detailed information that you can read if you want to learn
more about the concepts behind the tasks. You can also refer to
the glossary in this book if you come across any unfamiliar terms.

Getting help on your computer

In addition to this book, use the ArcGI S Desktop Help system to
learn how to use 3D Analyst and ArcGlobe. To learn how to use
Help, see Using ArcMap.

Contacting ESRI

If you need to contact ESRI for technical support, refer to
‘Contacting Technical Support’ inthe ‘ Getting more help’ section
of the ArcGI S Desktop Help system. You can also visit ESRI on
the Web at www.esri.com and support.esri.com for more
information on 3D Analyst, ArcGlobe, and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GI S applications, and technology. You can
choose among instructor-led courses, Web-based courses, and
self-study workbooks to find educational solutions that fit your
learning style. For more information go to
www.esri.com/education.
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Quick-start tutorial

IN THIS CHAPTER The best way to learn 3D Analyst isto useit. In the exercisesin this
tutorial, youwill:
» UseArcCatalog to find and preview 3D data.

» Exercise 1: Draping an image over « Add data to ArcScene.
a terrain surface

e Copying the tutorial data

e Set 3D properties for viewing data.
» Create new 3D feature data from 2D features and surfaces.
» Create new raster surface data from point data.

» Exercise 2: Visualizing
contamination in an aquifer

e Exercise 3: Visualizing soil

contamination and thyroid cancer e Build aTIN surface from existing feature data.

rates » Makeanimations.
- Exercise 4: Building a TIN to * Learn how to use ArcGlobe and manage its data content.
represent terrain In order to use thistutorial, you need to have the 3D Analyst extension

and ArcGl Sinstalled and have the tutorial datainstalled on alocal or
shared network drive on your system. Ask your system administrator for
the correct path to the tutorial dataif you do not find it at the default

e Exercise 6: ArcGlobe basics installation path specified in thetutorial .

» Exercise 5: Working with
animations in ArcScene

» Exercise 7: ArcGlobe layer classifi-
cation



Copying the tutorial data

First youwill copy thetutorial datato alocal drive. You will
use ArcCatal og to browse to and copy the data.

1. Click Start, point to Programs, point to ArcGIS, and click
ArcCatalog.

= (&) Arclnfo Workstation
c ¥ Doo
= (), Micicsoit Difice Taols QX rcap
Set 3 A
@ . (&, Microsoft Visual SourceSafe [ ArcDbiects Develaper Help
s] @ Find » (= Netscape Communicator & ArcScene
@ Heln Microsoft PawerPoint @ ArcTookos
' Microsoft Reader B, Desktop Administiator
B Microsoft Wword (%' Deskiop Help
B Wisio Enterprise

ArcCatalog lets you find and manage your data. The | eft
side of the ArcCatalog window is called the Catalog
tree; it givesyou abird’'s-eye view of how your datais
organized and provides a hierarchical view of the
geographic datain your folders. Theright side of the
Catalog window shows the contents of the selected
branch of the Catalog tree.

2. Click in the Location combo box and type the path to the
\arcgis\ArcTutor folder on the drive where the tutorial
dataisinstalled. Press Enter.

IC:\arcgis\ArcTulor —e

The ArcTutor folder is now the selected branch of the
Catalog tree. You can see its contents in the Contents
tab.

J Location:

10

3. Right-click the 3DAnalyst folder and click Copy.

Cantents | Freview | Matadalal

Mame | Tupe
Coeldmr

1 30Analyst =

3 Buiin T 3]
[ Catalog 7 Baste  Cir#
SREdior W Delete

[ Geocoding
Fename

R Geostats

(dGetting. 5t Befesh
@ Map New 5
WEcpatdl
A Tookbon A Search..

J= j
—

4. Right-click the local drive where you want to place the
tutorial data and click Paste.

=

@ Catalog
- G\
o @DS_
&G F BB Copy il
- Dal 3 Clrl+
S§veE

Gen )
Cot & Digconnect Folder

-2l Inte Befrezh
B Ses iz N
L Search...

Properties...

Thefolder iscopied to your local drive. Now you will
make afolder connection to the 3DAnalyst folder in the
Catalog tree.

Using ARcGIS 3D ANALYST



5. Click the 3DAnalyst folder on your local drive and drag
it onto the top-level node, Catalog, of the Catalog tree.

Catalog

LD g

o -] Another
- B Data
| R GISdata =

Thereisnow afolder connection in the Catalog for your
local copy of thetutorial data.

Inthegraphicsillustrating thistutorial, the ArcCatal og
option to use aspecial folder icon for folders containing GIS
dataisturned on. That iswhy the folder Gl Sdata, in the
graphic above, looks different from the other folders. You
canturn thisoption oninArcCatalog, in the Optionsdialog
box, on the General tab. ArcCatalog works faster when this
option isturned off, so it is off by default.

QUICK-START TUTORIAL
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Exercise 1: Draping an image over a terrain surface

Viewing aremotely sensed image draped over aterrain
surface can often lead to greater understanding of the
patterns in the image and how they relate to the shape of
the earth’s surface.

Imaginethat you' re ageologist studying Death Valley,
California. You have collected a TIN that shows the terrain
and a satellite radar image that shows the roughness of the
land surface. Theimageis highly informative, but you can
add adimension to your understanding by draping theimage
over the terrain surface. Death Valley image data was
supplied courtesy of NASA/JPL/Caltech.

Turning on the 3D Analyst extension

You will need to enable the 3D Analyst extension.
1. Click Toolsand click Extensions.

Main menu B

File Edit Yiew Go Tools Help

ﬁ ArcToolbox
a arcMap

Macros 3

Zuskarmize, ..

Extensions...

Opkions. ..
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2. Check 3D Analyst.
3 Click Close.

About this extension,

30 Analyst §1.3
(c) ESRI 1998-2002

Provides tools for suiface modeling and 30 visualization.

(o H©

Previewing 3D data in ArcCatalog

Before you drape the image, you will browse to the terrain
dataand preview it in ArcCatal og.

1. Navigateto the 3DAnalyst folder connection in the
Catalog tree.

Using ARcGIS 3D ANALYST



2. Double-click 3DAnalyst.
3. Double-click Exercisel.

2]

x|
& Catalog =
(g T
(g D
=-{@ D:AIDARalyst
o s e
Dreath ¥ allep Temrain =
@ Erercize?
- Exercised
-] Ewercised
-l [ |

You see afolder called Dataand a TIN layer called
Death Valley Terrain.

A layer is ashortcut to geographic data. It also stores
information about how the geographic data should be
drawn on amap or in a 3D scene.

4. Click Death Valley Terrain.

4]

|| Contents  Preview |Metadata|

&) Catalog =
@ o
@ o
(g DAIDAnalyst
E-@ Erercizel

-- Data
Deathalley Teral

@ Ewrercize2

-] Exercized

- Exercized

H-(g E\

- F\

]--@ D atabaze Connections

]-- Geocoding Services —
].. L2

3

-

Eof Internet Servers j Prewview: Geagraphy 'l
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5. Click the Preview tab. You can preview your GIS datain
ArcCatalog. With 3D Analyst installed, you can also
preview some datain three dimensions.

6. Click the Preview dropdown arrow and click 3D View.

Prewiew: IGeDgraph_l,J

o

7. Right-click above the preview window and click 3D
View Tools.

5y 5 ;

|T Wi menu
Contents  Freview |M9ta’d'|7 Standard
[+ Geography

|T Location

|T Metadata

Customize...
i WienwSource

Previgw: 3D Wiew I | e
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The preview becomes a 3D preview, and a new set of The data rotates around its center. The Navigate tool
tools appears on the 3D View Tools toolbar. also allows you to zoom in and out and pan across the
data, depending on the mouse button that you click while
dragging in the 3D preview.

Navigate
’i 9. Right-click on the 3D preview and drag down.
[dasae@auu0d o)n al

Zoom In/Out Pan

Contents  Preview | Metadata I

The Navigate toal is active when you first preview data
in 3D. You can see the names of tools by hovering the
pointer over thetool.

The Navigate tool allows you to rotate 3D data and
change the apparent viewer height by clicking and
dragging left and right and up and down, respectively, in
the 3D preview.

8. Click on the 3D preview and drag to the right. The pointer changes to the Zoom In/Out pointer, and the
view zoomsin to the data.

10. Click the middle button—or both the right and | eft
buttonsif you have atwo-button mouse—and drag to
theright.

Fresview: |3D i j

Conterts  Preview | betadata |

Cortents  Preview |Metadata

Presview: ISD i j

i)

Freview: 30 Wiew j
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The pointer changes to the Pan pointer, and the view The view returnsto the full extent of the data.
pans across the data.

11. Click the Identify button and click on the TIN. Contents Previen | etadala |

leqeaeqqi xé‘“:t||§|€.&|é§\

Identify

The ldentify Results window shows you the elevation,
slope, and aspect of the surface at the point you clicked.

Preview: |3D Wiew j

12. Close the Identify Results window.

[Propetty | Vale Now you'’ ve examined the surface data and begun to learn

S e how to navigate in 3D. The next step is to start ArcScene

Aispect 142882 and add your radar image to a new scene.

Face Tag¥alue 0O
Mode TagWalue 0

Starting ArcScene and adding data

! | o ArcSceneisthe 3D viewer for 3D Analyst. Although you
' can preview 3D datain ArcCatalog, ArcScene alows you
13. Click the Full Extent button. to build up complex scenes with multiple sources of data.

1. Click the ArcScene button on the 3D View Tools toolbar.

v dm @ HE‘ g8 ‘ g ArcScene

QUICK-START TUTORIAL 15



ArcScene starts. Note that many of the tools on the
ArcScene Standard toolbar are the same as the 3D
navigation tools that you seein ArcCatal og.

1
é}_hlcﬁcene M= E3
J File Edit “iew Selection Toolz window Help |

jDsE[s 2R | ¢|Hass|w]
[eacaeqaanzu@®@ ron

£ Scene layers

Dizplay

T

2. Click the Death Valley Terrain layer in the Catalog tree
and drag it onto the right-hand side of the ArcScene
window, then rel ease the mouse button.

=

[l Catalog
(g N
- D
2-{@ D\aDAnalyst
i E- Exercizel

Data
Death Walley Terain 9

{§3 Exercize?

I 1

The TIN is drawn in the new scene.
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|
&% ArcScene

J9[=1 3
JEiIe Edit Wiew Selection Tools Window Help
EECE LRy
|[+aeceaquundinon

*

E=E Scene lapers
= Deathalley Tenain
Edge type
Soft Edge
Hard Edge
Elevation
[ ]-82.000000 - 162777775
[]152.777778 - 387.555056
B 357 555556 - 622333333
[ 622333333 - 857111111
B 557111111 - 1091885889
[ 1091.588589 - 1326, 666667
B 1326666667 - 1561444444
[ 1567, 444444 - 1796, 222222
| ]1736.222222 - 2031.000000

Display | Source

iy

3. Click the Add Data button on the ArcScene Standard
tool bar.

[Ds@s»ex|sBlass)x

4. Navigate to the Data folder for Exercisel.

ArcScene
Lookin: (&8 Data j EI = “l@g
worksp ] Catalog =
i3] e
1 @ o
B D:A3DAnalyst
@ Exerciszl
<m - o
@ E™
@ F
@ Databaze Connections =
I | Add
Show of tpe: |Dalasets and Layers [* ] j Cancel
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5. Clickdvim3.TIF

6. ClickAdd.
ArcScene
Look in: I@ Data
workspacel
Name: [imz.TIF dd _0
Shaw of type: IDatassls and Lapers [ ) j Cancel |

The image is added to the scene.

IE3

I=F Scene layers ~
= dwim3. TIF
RGE Composite
W Red: Band 1
Green Band_2
MEe Band 3
= Death Yalley Terain
Edge type
Soft Edge
— Hard Edge

Elevation -
4 |

Display

Theimage is drawn on a plane, with a base elevation
value of zero. You can see it above the Death Valley
terrain surface where the terrain is below 0 meters
elevation (sealevel); it is hidden by the terrain surface
everywhere else.

QUICK-START TUTORIAL

7. Uncheck the Desth Valley Terrain layer.

= Scene layers
= dvim3. TIF
RGE Composite
W Ried: Band 1
. Green: Band 2
W Blu= Band 3
=[] DeathValley Terain
Edge type
Soft Edge
Hard Edge
Elevation

il
Display

Now you can see the whole image. The black areas are
parts of the image that contain no data and are aresult
of previous processing to fit the image to the terrain.

You have added the image to the scene. Now you will
change the properties of the image layer so that the image
will be draped over the terrain surface.

Draping the image

While the surface texture information shown in theimageis
agreat source of information about the terrain, some
relationships between the surface texture and the shape of
the terrain will be apparent when you drape the image over
the terrain surface. In ArcScene, you can drape a layer—
containing a grid, image, or 2D features—over a surface (a
grid or TIN) by assigning the base heights of the layer from
the surface.
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1. Right-click dvim3.TIF in the ArcScene table of contents
and click Properties.

=% Scene lapers
=] dvim3. TIF
AGE [ Do
. Red | 2% Pemove
[ Green: 2 Refiesh
. Bllue:
= [0 Deathvall Hpen Attibute Table

- g:f?;i @-} Zoom To Layer
— Hard E Set Data Source...
Elewati
b Save Az Laver File...

st [Seee] o TS Q)

The layer Properties dialog box appears. You can change
how alayer is drawn on amap or in a scene by setting
its properties.

2. Click the Base Heights tab.

Properties

General | Souce | Extent | Display | Symbology | Joins & Rielates  Base eighls|nenda.ing

Heigh

" Use & constant valug or expression to set heights for layer:
P 3

(= Obtain heights for layer fiom suface e
5 LA AnalystuE rercive ] \Dataoikspace ] Savin

Fasten Resalution...

) Layer feaiunes Bave 2 valies, Wse thembor eights

Z Unit Conversio

’VApply canversion factar ta place heights in same wrils as scene: [oustom - 1.0000

[
’7Add an offset using a constant or expression

P B

[ o] canea |

‘ 4
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3. Click the option to Obtain heights for layer from surface.

Because the TIN isthe only surface model in the scene,
it appearsin the surface dropdown list.

4. Click OK.

The image is draped over the terrain surface.
Now you will be able to navigate around the image and see
the relationship between surface texture, as shown by the
image colors, and the shape of the terrain.
Exploring the image

You will use the navigation tools on the ArcScene Tools
toolbar to explore the draped image.

1. Click theZoom in button.

[d@ead@QuTO@E R OM
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2. Click and drag arectangle around the middle of the
image.

3. Click the Navigate button.

J;@%%%@ HEO@E R O M

QUICK-START TUTORIAL

4. Click on the scene and slowly drag up and to the left.

The scene rotates, and the view angle lowers, so it looks
asthough you arelooking down the valley, past the
higher land on the left side of the scene.

Elevated, rocky area

Alluvial fan Floodplain
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The elevated land is visibly rougher terrain than the flat
valley bottom. The surface texture—and therefore the
color, in the radar image—of thisrocky areais different
than the fine sediment of the floodplain—the yellow and
black region in the valley bottom. Therocky areais also
adifferent texture from the gently sloping aluvial fan
that runs past it, down onto the valley floor.

Draping the radar image over the terrain surface allows you
to see the relationship between the general shape of the
land surface and the texture of the rocks and sediment that
make up the surface.

Exaggerating the terrain

Thevalley isabroad area, relative to the height of the
terrain, even though the mountains at the edge of the scene
are more than 2,000 meters above the valley floor. In order
to enhance the sense of depth in the scene, and to bring out
subtle featuresin the terrain, you will exaggerate the height
of the terrain.

1. Right-click Scenelayersin the table of contents and
click Scene Properties.

x|
= Scene layers ml
5@ dvimdTIF P AddData..
. F?eﬁj E;':: 2 Easte [avers)
|:| Green: Ban Scene Properties. ..
| DS EarvJ
= O Deathaley Terain
Edge type
Saft Edge
Hard Edge
Elervation -
1 | »

Display I Source I
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The Scene Properties dialog box lets you set properties
that are shared by all of the layersin the scene. These
include the vertical exaggeration, the background (sky)
color, the coordinate system and extent of the data, and
the way that the sceneisilluminated (the position of the
light source relative to the surface).

2. Click the General tab.

Scene Properties
General I Coordinate Systern | xtentl IIIumlnat\onI
Description:
=l
[-|
“Wertical Exaggeration: |2 'I Calculate From Extent |
Background color: |v| Show Curient Default |

[~ Use as default in all new scenes

I~ Enable &nimated Rotation

When you use the M avigation tool o rotate the scene, hold
down the left mouse button, drag in the direction vou want the
scene bo rotate, and ielease the mouse button while the scene
is moving.

[n]: I Cancel Lpply

o

3. Type*“2" inthe Vertical Exaggeration combo box.
4. Click OK.
The apparent height of the terrain is now doubled.
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You can now clearly see how the alluvial fan spreads out
onto the valley floor, between the larger rocky area at
the center of the scene and the smaller rocky areain the
foreground at the |eft side of the scene.

You have added depth to the radar image, explored the
general relationship between the datain the image and the
terrain data, and enhanced the scene so that you can
perceive more subtle variationsin the terrain.

Now that you’ ve built the scene, you will saveit so that you
can exploreit later if you choose.
Saving the scene

Scenes, also called Scene Documents, are like maps. They
contain information about how the layersthat are in the
scene should be rendered and where the data is located.

QUICK-START TUTORIAL

J Fil= Edit Yiew Selection Toolz ‘Window Help
Ol Hew Celed |
= Ope Chi+O
[ Save Chl+5
& 4ddData. .

&h Frint...

Document Properties...
Export Scene »
E xit AlF4

1. Click Fileand click SaveAs.

Save As HE
Save jn: IaExercisnﬂ ﬂ gl

Data

File name: IDeathvaIIey

Save j——a
j Cancel |

Save az lype: IArcScene Docurmnents [* zxd)

2. Navigate to the Exercisel folder.

3. Type“Deathvalley”.

4. Click Save.

The scene will now be available for you to open later.
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Exercise 2: Visualizing contamination in an aquifer

Imagine that you work for awater district. The district is
aware of some areas where volatile organic compounds
(VOCs) have leaked over the years. Scientists from your
department have mapped some plumes of VOCsin the
aquifer, and you want to create a 3D scene to help officials
and the public visualize the extent of the problem.

Some of the data for the scene has already been assembled
in the Groundwater scene. You will modify the scene to
better communicate the problem.

VOC data was supplied courtesy of the San Gabriel Basin
Water Quality Authority.

Opening the Groundwater scene document

This scene document contains a TIN that shows the shape
of the contaminant plume, araster that shows the
concentration of the contaminant, and two shapefiles that
show the locations of parcels and wells. You will drape the
concentration raster over the plume TIN, extrude the
building features and change their color, and extrude the
well features so that the wells that are most endangered by
the contamination may be more easily recognized.

1. InArcScene, click File, then click Open.

J Filz Edit ‘iew Selection Tool: “Window Help

Savefz..

2. Navigate to the Exercise2 folder.

22

3. Click Groundwater.sxd.

Look it Ia Exercise? j gl

1 workspace?

Groundwater, sk

=10
j Cancel

File hame: IGloundwater.sxd

Files of twpe: IAlcScene Diocuments [+ sxd]

™ Open as 1ead-only

4. Click Open.

The Groundwater scene opens. You can see the four
layersin the table of contents.

Showing the volume and intensity of
contamination

You'll drape the raster of VOC concentration over the TIN
of the contaminant plume surface to show the volume and
intensity of contamination in the aquifer.

1. Right-click congrd and click Properties.

-B02.:
-431.- '
congrd

Walue
High ; 5000000

=

I L : 1.000000
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2. Click the Base Heights tab.

Properties

General | Sauwce | Extent | Display | Symbology | Fields | Joins & Relates  Base Heights |Henderlng|

- Height

" Use a constant value o expression to set heights for layer

|n

& Obtain heights for laper from surface:

lls
e

Fiisten e salution..

] [Lapenfeatures have 2 values. Use therm for heights,

Z Unit Conversian
’7Apply conversion factor to place heights in same units 35 scene: | custom - 1.0000 ‘
- Off

Add an offset using a constant or expression;

[ = =l

ok I Cancel | Apply |

3. Click the dropdown arrow and click plumeto get the
heights from the plume TIN.

Now you will change the symbology of the raster to
show the intensity of the contamination.

4. Click the Symbology tab.

QUICK-START TUTORIAL

Propeities

General | Souce | Estent | Display  Svmbolony | Fieids | Joins & Rielstes | Bass Heights | Rendering |

Show:
Urigue Values
Clazsified

| Draw raster stretching values along a color ramp

Color Value Label
5000000 [High : 5.000000

1.000000 Loy 1.000000

Coor e T s -0

Stretch
T4me: | Standard Devistions =l Histogranm
. n 2 ™ Invert

I~ Display Backaround Value: 0 as I
Display MoData as ||

0k || Cancel | zenb |
1

)

. Click the Color Ramp dropdown arrow and click ared

color ramp for the raster.

6. Click OK.
7. Inthetable of contents, uncheck plume.

Z Scene layers
= O plume o
Edge type
— Soft Edge
— Hard Edge

Now it is possible to see the shape of the plume and its
intensity in 3D.
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Showing the relationship of the plume to wells

You can see that some of the wells are within the area of
the plume. However, it isdifficult to see which wells are
most seriously affected because the contamination is more
widespread but less concentrated at greater depths.

You will extrude the well features based on their depth
attribute in order to see which wells intersect the plume.

1. Right-click wellsand click Properties.

L

Save Az L File...
= facility ave A Layer File

2. Click the Extrusion tab.

General | Source | Selection Dizplay

Sumbalogy | Fields | Defirition Queny |
doinstReldes | BaseHeohs L Bdmsn © U] Rendeing

r Extude features in laper. Extrusion turms paints into vertical lines, lines into
wallz, and polgons into blocks

Extruzion value ar expression:

g = = e

Apply extrusion by:

adding i to each feature’s minmum height =l

ok | ceneel | el |

3. Click the Calculate Extrusion Expression button.
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You will display thewell pointsasvertical linesequal to
the depth of thewell. Thisinformation is stored in the
WELL_DPTH field.

4. Click WELL_DPTH.

Expression Builder HE

Functions

Expression

TWELL DPTH _FI_BILI_’I
5] e] -]
B D R
Lo of -]

Save Load | Ok I Cancal |
| I —

_e

5. Click OK.

6. Click the dropdown arrow to apply the extrusion
expression by adding it to each feature’s base height.
The well depths are expressed as negative values, so
they’ll be extruded downward.

Apply sxtrusion by:

6]

| 7/
0K | Cencel fopy |

7. Click OK.
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You can see the places where the wells intersect, or are
closeto, the plume. Now you will modify the scene to show
the priority of various facilities that have been targeted for
cleanup.

Showing the facilities with a high cleanup priority

Analystsin your department have ranked the facilities
according to the urgency of a cleanup at each location.
You'll extrudethefacilitiesinto 3D columns and color code
them to emphasize those with ahigher priority for cleanup.

1. Right-click facility and click Properties.
2. Click the Extrusion tab.

l Higl Save Az Layer File..

Lov B3 iR
facility

B

3. Click the Calculate Extrusion Expression button.

Properties
General | Souce | Selection Display Symbology || Fields | Definition Query |
Joins & Relates | Base Heights Extrusion E FRendering

r Extrude features in layer. Extrusion tums points inta vertical lines, lines into
wialls, amd polacrs into blocks.

Extusion walue or sxpression

0 =l e

4. Click PRIORITY 1.

QUICK-START TUTORIAL

5. Type“* 100".

Expression Builder (7]
Ficlds Funcions
BREE, B0 [ 1 il
PERIMETER i [ )
FaCPOLY |0 Cos| |
Expl ]
Fis[ ]
Lﬂt[[]]
Sl 1 |
Expression
[PRIDAITY1]= 100 Cr e s ]
[E = =T
I e e |
I | e |
Save Load | 0k Cancel |
H=1 o

6. Click OK.

The expression you created appears in the Extrusion
value or expression box.

Properties

General | Saurce | Selection | Display | Syrnbology | Fields | Defirition Query |

Jains & Relates Base Heights Entrusion Rendering

Extude features in laper. Extrusion turms points into wertical lines, lines inta
Ird
walls, and polgons inta blocks.

Extrusion value ar expression:

[FRIORITY1] =100

el

Apply extrusion by

Iaddmg it to each feature’s minimum height j
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7. Click the Symbology tab. 11. Click the Save button.
8. Click Quantities.

9. Click the Value dropdown list and click PRIORITY 1.

~u
8 7 [DEE&|l =0 X | E@ew
Properties
Juind & Relates | Base Heights | Estrusion | Rendering |
General Source | Selection | Display Symbolagy | Fields | Drefirition Qusry
how:
T— praw quantities wsing color to show values. Innport
Categoried — Field: i~ Classification
Quantities Walue: BEIORATY ~ Watural Breaks Wenks) 0
Graduated colors
Graduated symbols | Mormalzation: | <NOINE> =] | | Closses: [5 =] Classiy.
Proportional spmbols

Dot Density Color Ramp: B ] 'I

Charts
Multiple Attributes [ Symbol | Range [ Label
o 0
[ 1
H: : 2-3
— B s
£ | — 5

I~ Show class breaks using feature values

ok I Cancel Apply
T

®

10. Click OK.

Thefacilities are now extruded in proportion to their
priority score. The scene now shows the shape and
intensity of the contamination, thewellsin relationship to
the plume, and the facilities that need to be cleaned up
in order to prevent further pollution of the groundwater.

Now you'll save your changes to the scene.
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Exercise 3: Visualizing soil contamination and thyroid cancer rates

In 1986, after the catastrophic accident at the Chernoby!
nuclear power plant in Ukraine, alarge amount of
radioactive dust fell on Belarus. Since then, scientists have
studied the aftermath of the accident. One tool for exploring
the datais 3D visualization. In this exercise, you will create
two surfaces from point data collected in Belarus. One set
of points contains measurements of soil CS137
concentrations. CS137 isone of several radioactive isotopes
released by the accident. The other set of points shows the
rates of thyroid cancer, aggregated by district, with the
sample point placed near the district centers.

The CS137 contamination and thyroid cancer data was
supplied courtesy of the International Sakharov
Environmental University.

Viewing the point data

First, you will open the Chernoby! scene and view the point
data.

1. Click Fileand click Open.

J Filz Edt “iew Selection Tool: Window Help

[ save Chl+5

2. Navigate to Exercise3 and click Chernobyl.
3. Click Open.

QUICK-START TUTORIAL

Loak in: IaEHercisxﬂ j gl

IEhemobyI.sxd

DOpen :l——e
j Cancel |

File name:

Files of twpe: IArcScene Docurmnents [* zxd)

™ Open as read-only

The CS137 soil measurements are shown with small
point symbols, using agraduated color ramp to show the
intensity of the contamination. Thedistricts' thyroid
cancer rates are shown with larger symbols, using a
different color ramp.

Creating 3D point features

The soil CS137 samples are 2D points with some attributes.
Oneway to view 2D pointsin 3D is by setting an extrusion
expression, or a base height. You can also incorporate a
z-valueinto afeature’s geometry to allow it to be directly
viewed in 3D without the need to set a base height from a
surface or an attribute.

First, you'll add the 3D Analyst toolbar to ArcScene.
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1. Click View, point to Toolbars, and click 3D Analyst.

J File Edit iew | Selection Tool: Window Help

.ﬁ

4 |T I airy e

|T Standard
|T Tools

“iew Settings...

Zoom D ata

able Of Contents

tatus Bar

Too
I
5l
5

B
=
-0

30 Analyst

cene Properties...

Graphics

LCugtomize...

Wiew Source

The 3D Analyst toolbar in ArcScene contains several 3D
analysis and data conversion tools. The ArcMap

3D Analyst toolbar contains the sametools, plus several
additional toolsthat you can usein ArcMap.

Now you will create 3D point features from the soil
CS137 points.

2. Click 3D Analyst, point to Convert, and click Featuresto
3D.

J|3D Analyst ¥ | Layer |

Create/Modity TIN-— p
Interpalate to Raster

Surface Analsis 3

Reclaszify...

Options... Raster to Features. .
Raster to TIM...
TIM to Raster...

TIM to Features...
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3. Click the Input Features dropdown list and click
Subsample 1994 CS137.

Convert Features To 3D HE
Input Features: I Subsample_1394_C5137 Q.E"I__e
Source Of Height:
€= Hastenan TN Eurface; I j EI

% Input Feature Attribute: |ES‘|3?_EI_K

L]
(>

= Numeric Constant: II] 0
Output Features: DA3DAnalstE wercize 3D atahC5137_30 EI e
Ok I Caniel |

(6]

4. Click the Input Feature Attribute button, then click the
Input Feature Attribute dropdown list and click
CS137_CI_K.

5. Change the output feature name to CS137_3D.
6. Click OK.

The features are converted to 3D point features. However,
they still seem to be resting on aflat plane because the
CS137 concentration values range from 0 to 208.68, which
issmall relative to the horizontal extent of the data.
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Increasing the vertical exaggeration

You will exaggerate the scene to show the new points with
their height embedded in the feature geometry.

1. Click View and click Scene Properties.

Wiew Selection Toolz ‘Window

Wiew Settings. ..
Zoom Data »
Toaolbars »
[E Table Of Cantents
|T Status Bar

2. Click the General tab.

Scene Properties
General | Coordnate System | Extent | umination |
LDescription:
|
Verlical Evaggerstion: [351848 =]  [(Ceiculaie Fiom Evient] e

\vl Show Current Default |

[ Uss as default in all new scenes

Background colar

™ Enable Anirmated Fotation

“when you uze the Mavigation tool ta rotate the scene, hold
doven the left mouse button, drag in the direction you want the
soene to rotate. and release the mouse button whils the scene
iz mawing,

Ok I Cancel Apply |

QUICK-START TUTORIAL

3. Click Cdculate From Extent.
4. Click OK.
5. Click the Full Extent button.

M@= R

Now that you can see the new 3D points in the scene,
you can turn off the original CS137 sample point layer.

6. Uncheck the box in the table of contents beside

Subsample 1994 CS137 and click the minussign beside
the box to hide the classification.

|

= Scene layers

O Subsample_1934_CS137

=] ThyraidCancerRates
IMCID1 000

O3 0- 00752
3 0.0753 - 020532

Extruding columns

Viewing pointsin 3D space is one way to investigate data.
Another way isto extrude pointsinto columns. You will
extrude the thyroid cancer pointsinto columnsto compare
them to the contamination data.

1. Right-click ThyroidCancerRates and click Properties.

Save bz Layer File...

Scene layers

O Subszample_1¢

= ThyroidCancerbates
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2. Click the Extrusion tab.

Gereral | Souwce | Selection Display Symbolog
Ext

| Fields | Defintion Query |
sion

Joins & Relales Base Heighls i Rendeiing

- Esinide fealres in layer Exinusion fins pris o verlicalines, nes rfo
walle, and poloons into blocks.

Extrusion valus or sxpression

g B —9

3. Click the Calculate Extrusion Expression button.
4. Click INCID1000 (the rate of cases per 1,000 persons).

Expression Builder HE

Fields Functions

CASES Abz( ] -

FOPULUSE Al ] =

ks Coz[ ]

i Expl ]
i =0
Int[ ]
Lag[ ]
Sin | |

E xprezzion
[IMCID 000] =100

Save Load | D.K | Cancel |

— 1o

Because the z-values of the phenomena that you are
comparing have different ranges, you will multiply the
cancer rate by 100 to bring the values into arange
similar to that of the CS137 measurements.

5. Type“* 100”.
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6. Click OK onthe Expression Builder dialog box.
7. Click OK on the Layer Properties dialog box.

Now the district centroid points are shown with columns
proportionate to the thyroid cancer rates. If you navigate
the scene you will see that the areas with the highest
contamination levelsalso tend to have high thyroid
cancer rates, although there are areas with lower CS137
contamination levelsthat also have high cancer rates.

Creating a surface from point sample data

You know what the soil concentrations of CS137 are at the
sample point locations, but you do not know what they are
at the locations between sample points. One way to derive
the information for locations between sample pointsisto
interpolate a raster surface from the point data. There are
many ways to interpolate such surfaces, which result in
different models of varying accuracy. In this exercise you
will interpolate a surface from the samples using the
Inverse Distance Weighted (IDW) interpol ation technique.
IDW interpolation calculates avalue for each cell in the
output raster from the values of the data points, with closer
points given moreinfluence and distant pointsless
influence.

1. Click 3D Analyst, point to Interpolate to Raster, and click
Inverse Distance Weighted.

J|3D Analpst = | [Lauer: I ﬂ @

Create/Modiy TIN b |

ce "wieighte

Surface Analyzis

Fieclazsify... Eriging...

Convert » Matural Meighbors...

Options. ..
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2. Click the Input points dropdown list and click
Subsample 1994 CS137.

Inverse Distance Weighted HE

Input points: Subsample_1994_C5137 'I El _o

Z value figld: IES1 a7_CIK j.__e
Power: 2

Search radius lype: IValiabIe j

Search A adius Setting:

Number of paints: I 12
Mawimium distance: l—
I Use barier palylines: 'I gl
Output cell size: 2089.744
Output razter: W ﬂ——e
Canzel

3. Click theZ valuefield dropdown list and click
CS137_CI_K.

4. Click the Browse button.

5. Navigate to the Exercise3 folder and type
“CS137_IDW” inthe Namefield.

Save As
Look int [ Exercised ] | Eslew|c [ =

Dala
Hame [E5137_ 0w _0
Saweastype [ESRIGRID =l Cancel

QUICK-START TUTORIAL

6. Click Save.
7. Click OK.

Inverzse Distance Weighted

Input points:
2 walue figld:
Power:

Search radiuz type:

|Subsample_1934_C5137 ¥ | El

Jcs137 ok =l
| 2
IVariabIe j

Search Radius Setting
Mumber of points:

I aximurm distance:

B
o

™ Use barier polylines:
Dutput cell size:

Dutput raster:

|
I 2053.744

7 =]

ID:\SDAnaIyst\ExerciSEB\ES‘l3 D”l

o]

Cancel |

7

ArcScene interpolates the surface and adds it to the scene.
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Viewing the interpolated surface

Now that the surface has been added to the scene, you can
see that there are two areas with very high concentrations
of CS137. You will view the surface in perspective, with a
new color ramp, to better see its shape.

1. Right-click CS137_IDW and click Properties.

=] C5137_3D
+
C5137_100w
Walue
High : 177.333905

sl Properties...

Bl

Lowa - 0.000000

2. Click the Symbology tab.

Propeities

General | Source | Extent | Display  Symbolony | Base Heights | Rendeiing

Show
Cssiied | Draw raster stretching values along a color ramp

Color Value Label
177333305 IH\gh 177333305
0.000000 fLow : 0,000000

Calor Riamp:

3. Click the Color Ramp dropdown arrow and click a new
color ramp.
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4. Click the Base Heights tab.

Layer Properties

Genera\l Soulcel Exlentl Disp\ayl Gymbology  Bass Heights IHendering
r~ Height

" Use a constant value or expression to set heights for layer

j e I~

I crharcgishacutor3danalystexercise 3405137 _idw

Raster Resalution

| [Laver featires haye 2 values, sz them for fefafis

Z Unit Conversion ‘

’VApply conversion factor to place heights in same units as scene: | custom - 1.0000

- Offset
Add an offset using & constant or expression:

P =1l

oK I Cancel Apply

5. Click Obtain heights for layer from surface.
6. Click OK.
7. Uncheck CS137_3D in the table of contents.

=] ThyroidCancerR ates
IMCID 1000
£ 0-0.0758
3 0.0759 - 0.2053
&4 0.2054 - 03571
& 03572 - 06622
& 06523-1.68129

= O C5137_30 0

*
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Now you can see the interpolated surface of CS137
contamination, along with the thyroid cancer rate data.

&2 Chermobyl sxd - ArcScene M= B

File Edit Wiew Selection Tools ‘Window Help
SH|/TREX + E@asw|

W@eaa@@“ HO@E kO H|

J Danpst v | Laer [osl3riow ¥ 4B

—
[ Subsample_1394_C5137
Bl M ThyrsidCancerfiates
INCID1000
o 0-0.0758
@ 0.0759 - 0.2053 o
@ 0.2054 - 0.3571 o T
& 0357206522 - =
@ 0652216129 - -

= O £5137.30

.

= 137 _idw - u
WValue
High: 177339305

Low noooon =]

Display

=

Next, you will select the province centers with the
highest rates of thyroid cancer.

Selecting features by an attribute

Sometimesit isimportant to focus on a specific set of data
or specific features. You can select features in a scene by
their location, by their attributes, or by clicking them with
the Select Featurestool. You will select the province

centers by attribute to find the locations with the highest
rates.

QUICK-START TUTORIAL

1. Click Selection and click Select By Attributes.

Selection Toolz Window Help

B Select By Location...
@ Zonm |6 Selected Featues
= Statistics,.

Set Selectable Layers. ..

& Clean Selected Features

Interactive Selection Method

Options...

2. Click the Layer dropdown arrow and click

ThyroidCancerRates.

Select By Attribute

ThyraidCancerR ates

Layer:

Select procedure ICreate a new selection

Figldz:

o |
e | el
“IMCID1000" Jd Ll Mot

o

Unique walues:

3. Double-click INCID1000intheFieldslist.
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4. Click the>= button.

Select By Attribute E
Laver: I ThyroidCancerR ates j
Select procedure : ICreate a new selection j
Fields: Unique values:

::;LE;EH | | Like | 0.4762 4]
[149378
"CASES" > = | And 0.5265
"POPULUSE" _l _I _I 0.5306
kS < | 0= Or | 0.5357
:mlumunu“ JJ | | i
% [l Mot 06522 =
0108
A4 LI
S0L Infa... | Camplete List |
SELECT * FROM tcrate WHERE:
“IMCID1000" »=0.5
Clear Werify | Help | Load... | Save... |
Apply I Cloze |

5. Type“0.5".
6. Check the selection expression you’ ve built.
7. Click Apply.
8. Click Close.

The province centers with thyroid cancer rates greater
than 0.5 cases per 1,000 are now selected in the scene.
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They are drawn in light blue to indicate that they are

selected.

Viewing the attributes of features

You will investigate attributes of the selected | ocations and
find out how many cases of thyroid cancer occurred in

these districts.

1. Right-click ThyroidCancerRates and click Open
Attribute Table.

& 007

@ 05
@ 055

*
= cEl37.0
VaIL

I ng}'

Lo

Diizplay I Sourc

) IMC ‘ Cgp}l
& 0-0 X Remove

Ykl Open Atibuie Table

Joing and Relates »

= O C5137_<& Zoom Ta Layer

Selection »

¥ Conwert Features to Graphics. ..

[rata »

Sawe Az Laper File..

Properties. .
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2. Click the Selected button.

E Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES POPULUSE X

k| 10} Paint Luriiets 12 22730 5457585

15| Paint Stolin a3 16632 54578125

1E |Point EBragin 8 7300 A729519.5

17 | Point Buds-Koshelevo 9 10200 5741826

18| Paint Wetka 8 5500 G786648.5

19| Paint Gore| ) 135453 B7EHFES.S

27 | Paint Love E) 4600 5748303

29|Point Maroulya 10 E200 AET7271

32| Paint Rechitsa 17 29200 5721661

35| Paint Khainiki & 11100 5700827

31| Paint Slavgorod 3 BEO0 A757481
4] | |
Record: 14] 4| 1 v M| Show A\IISe\eited Records (17 out of 117 Selected ) Options =

The table now shows only those features that you
selected.

3. Right-click CASES and click Sort Ascending.

ed Attributes o oidCancerR ate _ |00
FID Shape NAME CASES POPULUS X

10| Paint Lurinets 12 E HEE

15 |Point Stalin 23 e 8125

16| Paint Bragin 8 pe19.5

17| Pairt BudaKnshelevo a Z Sunmaze.. 826

78|Paint Velka B eloulate Yl 5485

19| Point Gomel 74 Statistics H7EE.5

27 | Paint Lowe El e - = 1€

54 Point arediim i Freeze/Unfresze Column ]

32| Point Rechitsa 17 Delete Field BE1

35| Paint Khainiki ] - - 27

91| Poirk Slavgorod 3 | 5800 |57ar4st
Al [ 2
Record: ﬂ_ill U_Plﬂ Shaw: Al I Selected  Records [11 out of 117 Selected ] Options -|

The selected province centers are sorted according to
the number of cases.

QUICK-START TUTORIAL

4. Right-click CASES and click Statistics.

ed Attributes o oid R =] E3
FID Shape HAME CASES POPULUSE X

27| Paint Love 3 = Sort Ascending 303

91| Point Slavgorod 3 = Gafibeemide 481

16| Paint Bragin g 5 519.5

78| Paint Velka i Summaize T

17| Paint BudaKoshelzva E] elBUlREN EIIES 526

35| Paint Khainiki ] 027

29 |Paint Marovlya 10 271

0P Luringts 2 Freeze/nfresze Column o5

32 | Pairt Rechitsa 17 Dielete Field EE1

16| Paint Sitalin 23 T T 125

19| Painkt Gormel 4 | 133458 |57a7ES.S
o | >
Fecaord: ﬂ_lll U_’Iﬂ Show: &l I Selected  Records [11 out of 117 Selzcted.) Options -|

The total number of cases in the selected set of
11 province centersis 176.

5. Closethe Selection Statistics dialog box.

Selection Statistics of tcrate
Field
CASES j Frequency Distribution
Statistics:
Count: i 8
Miriirnurn; 3.000000
Maimume 74.000000 8
Sum: 176.000000
tean 16.000000 4
Standard Deviation: 19.140628
2
1}
2 a7 a1
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6. Click the Navigate button and click on the scene.

g} Chemobyl sxd - ArcScene [_ O]

File Edit “iew Selection Took ‘window Help

+

PRACQAGARARTOOT R OH

J
|D@a|ssex ¢ @ aes)e|
|
J

30 Analyst = | Layer. Ics137,n:|w j LoR
x|
H=E Scene layers N _ _- I
[ Subsample_1934_C5137 _ -
= ThyioidCancerRates - g
INCIDT000 0o r|l.
00075 s 5 L

@ 0.0759 - 0.2053 b
@ 0.2054 - 0.3571

& 0.2572- 06522

E Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES POPULUSE B

k| 10} Paint Luninets 12 22790 54

15 | Point Shalin 23 16632 54

1E |Point EBragin ) 00 a7

17| Paint Buda-Koshelevo 9 10300 57

18 | Point Wetka 8 5500 57

13| Point Gamel 74 139459 57
. 27 | Paint Love ) 4600 57 —
_I 23|Point [ I 10 200 jrill &

4 »

Record: 14] 4 1 e Show sl I Selected  Records (17 out of 117 Selected ]

You can work in ArcScene while the attribute tableis
open.

7. Click the Save button.

|DEdelssex|v/@las

In this exercise you have created 3D features, extruded

point features, and interpolated a raster surface from a set
of data points. You' ve compared the extruded vector data
to the surface data and explored the attributes of the vector

data

36

Using ARcGIS 3D ANALYST



Exercise 4: Building a TIN to represent terrain

The town of Horse Cave, Kentucky, is situated above a
cave that once served as the source of drinking water and
hydroel ectric power for the town. Unfortunately, the
groundwater that flowsin the cave was polluted by
household and industrial waste dumped on the surface and
washed into sinkholes. Dye tracing studies and a three-
dimensional survey of the cave revealed the relationship
between the cave passages and the town and demonstrated
the connection between open surface dump sites and
contamination of the groundwater in the cave below.

Thanksto the development in 1989 of a new regional
sewage facility and the joint efforts of the Cave Research
Foundation and the American Cave Conservation
Association (ACCA), the groundwater is cleaner, and the
cave has been restored. It is now operated as a tour cave
and educational site by the ACCA.

Cave data was provided courtesy of the ACCA.

Viewing the cave and the landscape

First you will open the BuildTIN scene and view the cave
survey and some terrain data layers. You'll use thisterrain
data to create a TIN and drape some other layers on it to

visualize the relationship of the cave to the town.

QUICK-START TUTORIAL

1. Click Fileand click Open.

J File Edit “iew Selection Toolz ‘window Help

O Mew.. Chl+h

L3

[ Save Cirl+5

Save Az,

2. Navigateto the Exercise4 folder and double-click
BuildTIN.sxd.

Loak in: Ia Exercized j gl

Cavedata
Teraindata
Town

File hame:

[BuldTIN s4d

Dpen I
j Caniel |

Files of type: IArcScene Documents [* zxd)

I Open as 1ead-only

The scene opens, and you can see the location of roads
and railroads, some sample elevation points, and afew
significant contour lines. In the table of contents, you
can see that some layers have been turned off.
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3. Check the box to show the Cavesurvey layer.

|x

B Scene layers -
= vipaintz point
*

= roads

= railroad

—

= brklines

= O smelp ¥ Remove
= Refresh
= O phototif
Walue Open Attribute Table
High : 2% Joing and A elates »
l P @ Zoom To Layer
Display =
— Selection »

4. Right-click Cavesurvey and click Zoom To Layer.

The cave survey data consists of PolylineZ features,
which are automatically drawn in 3D because they have
z-values embedded in their geometry. They appear
above the rest of the data because all of the other layers
are drawn with the default elevation of O.

In the next steps you will build aTIN to provide the base
heights for the streets and a photo of the town.

Creating a TIN from point data

You have apoint layer called vipoints point. This coverage
consists of pointswith an attribute called SPOT that
contains elevation values taken at these points. You'll create
the TIN surface model from these points.

38

1. Click 3D Analyst, point to Create/Modify TIN, and click
Create TIN From Features.

J | 3D Analyst = | Layer: Iphoto.lif

dify TIN - »

i Create TIM From Features..
to Faster b

Add Featurs to TIM...

Interp

Surface Analysiz »
Freclassifi..

Corwert »
[ pticms...

2. Check vipointspoint.

Create TIN From Features 7 | x|
r~ Input;
Check the layer(z] that will be used to create the TIM. Click a layer's name to
specify its seltings
Layers -, [ Settings for selected laper—————————————
=
[Jroads Feature type: 20 points
[ railroad
[ brklines .
[ Cavesurvey Height source: ISF‘DT -
[] smclp
Triangulate az: Imass paints -
Tag value field: |<none> -
Output TIM: |Ce43D4AnalysthExercised\ T erraindatatting EI o
oo |

o

The SPOT field name appears in the Height source

dropdown list, and the layer will be triangulated as mass
points.

3. Change the default path so that the new TIN will be
created in the Exercise 4\Terraindatal folder.

4. Click OK.
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The TIN is created and added to the scene. Note that it
is drawn above the Cavesurvey layer; the elevation
valuesin the TIN defineits base height.

Whilethis TIN isafairly good model of the surface, you
can make it more accurate by adding some more features.

Adding features to a TIN

Now you will add hard and soft breaklinesand aclip
polygon to the TIN. You'll add the railroad features as soft
breaklines, so they’ |l be represented on the surface but
won't influence the shape of the surface. You'll add the
brklines features as hard breaklines with elevation valuesto
refine the shape of the surface in areas that you' re most
interested in. Finally, you will add the smclp polygon asa
soft clip polygon to more smoothly define the edge of the
TIN.

QUICK-START TUTORIAL

1. Click 3D Analyst, point to Create/Modify TIN, and click
Add Fesature to TIN.

J |3D fnalyst | Layer: Iphoto.tif

[ e

Create TIM From Features...

Add Feature ta TIM...

Create/Madify TIM 3

Interpolate ta Raster

Surface Analysiz

Feclassity..

Coreeert »

[ ptians...

2. Check railroad.

Add Features To TIN EHE

~Input:

Irput TIN: Il\rﬂ j Eﬂ‘l
Check the layer(s] whose features are ta be added to the TIM. Click a laper's
name to specify itz zetings.

Layers:

[ vipoints point EI
[Jraads

[ brklinez

[ Cavesurvey
[amclp

—Settings for zelected laypesr——————————

Feature tupe: 2D line:

Height source: |<nune>—'l

Triangulate as: soft line

Tan value field: lm

000

3. Click the Height source dropdown arrow and click
<none>.

4. Click the Triangulate as dropdown arrow and click soft
line.
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5. Check brklines.

Add Features To TIN
~ Input;
Irput TIN: It\n1 j EI

Check the layer(z) whose features are to be added to the TIM. Click a laver's
name ta specify its settings.

Layers:
[] wipoints point
[Jroads

e railroad

] Eovemay Height source: ELEVATION il l
] smclp

Triangulate as: hard line 'l
Tag value field: | qnes 'l

EI — Settingz for selected layer

Feature type: 2D linez

The Add Features To TIN tool detects that thereis an
ELEVATION field and usesit for the height source. You

will accept the default and triangul ate them as hard
breaklines.

6. Check smclp.
Add Features To TIN [ 7] ]
 Input;
Input TIM: Itin‘l j EI

Check the layer(s) whose features are to be added to the TIN. Click a layer's
name to specify its settings.

Layers:

e — Settings for selected laper
] wipoints paint E’“l
[ ioads F .

eatuie bype: 20 polygons
1aiload o =38

brklines .
e [] Cavesurvey Height sounce:

] srclp
Triangulate as: I soft clip i
Tag value field: I <hones r
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7. Click the Height source dropdown arrow and click
<none>.

8. Click the Tag valuefield dropdown arrow and click
<none>.

You have defined the feature layers that you want to add

to your TIN and specified how they should be integrated
into thetriangulation.

Add Featurez To TIN 7 | x|

 Input:

Input TIN: [ = =

Check the laper(s] whase features are to be added to the TIM. Click a layer's
name to specify its 2ettings.

Lapers: .

— — Settings for selected laper
[ vipairts paint B”l
[ roads B .

. eature bpe: 20 polygors
rairoad o poyg
brklines X
[ Cavesurvey Height source: <nones

Triangulate az: I soft clip -

Tag value figld | pones T 0
Il

{* Save changes into the input TIN specified above.

= Save changes into & new cutput TIN:

Output TIN:  |D:530AnalysthExercizedhT eraindatatting EI

9. Click OK.
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The new features are added to the TIN.

You can see that the railroad follows a bed that has been
leveled somewhat relative to the surface.

Setting features’ base heights from the TIN

Now you will set the base heights for the road and railroad
features from the new TIN.

1. Right-click roadsand click Properties.

<% Convert Features to Graphics...

Data »

E Scene layers

= vipoints poi

Save Az Layer File...

= [

= railroad

—

= birklites

= Cavesureey

= O smelp
M

Digplay I Source I

QUICK-START TUTORIAL

2. Click the Base Heights tab.

Ganeral Source Selecfon | Display | Symbalogy | Fields | Defirition Huen |
Juins & Relates Base Heights Exfrusion | Rendering
- Height

Use a constant value or expression to zet heights for layer
R SE]

= {fbtai heights for Taper fom sliface

I D:A3DAnalpst\Exercised T armaindatahtinl

[Fil

Faster Hesalution...

O Layer features have 2 values, Use ther fonbefghts

Z Unit Conrversion

’7Apply canversion factor to place heights in same units as scene: | custom - 1 ‘

- Off

£dd an offset using a constant or expression;

[° =

Ok I Cancel |

Apply

(5]

. Click Obtain heights for layer from surface.
. Click the dropdown arrow and click tinl.
. Click OK.

The road features are now draped over the TIN surface

that you created. Now you will drape the railroad

features over the surface.

. Right-click railroad and click Properties.
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7. Click Obtain heights for layer from surface.

@ Scene layers

<% Convert Features to Graphics. ..

Dat.
= O vipoints po e b
* Save Az Layer File...

=] roads

= T I —

—

B O brklines

=] Cavesurvey

= O smelp
=
Diizplay
Properties HE
Geneiasl | Souwce | Selecon | Dieplay | Symbobay | Fields | Definion Query |
Joins & lelates Base Heights Extrusion | Flendsiing
- Height
£ Use o constant value or expression ba set heights for lager
0 = R
| I
& Qctain hechts forlaver fom suface:
[ D230 eyt E sercise AT enaindataind = =
izl = el

& Layer festires have 2 values, 1se them for heiafits

Z Unit Conversion ‘

’VApp\y conwersion factar o place heights in same units as scene: | custom - 1

- Offset
Add an offset using a constant or expression:

P =IC]

K| cameel | ey

42

(8]

The railroad features are now draped over the TIN
surface that you created. Next you’'ll drape the aeria
photo over the TIN.

Setting raster base heights from the TIN

Including the aerial photo of the town in the scene makes
the relationship between the cave and the town much more
evident. You'll drape the raster over the TIN and make it
partly transparent so that you'll be able to see the cave
beneath the surface.

1. Right-click photo.tif and click Properties.

Open Attribute T able
. TaTT <§Q Zoom To Layer

B 752

.?15_5| Set Data Source...

. BE1.1 Save Az Layer File...

High - 255 J
i

ILow:D

Diizplay I Saurce |
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2. Click the Base Heights tab.

Propeaties

FasterBesolufion

3. Click Obtain heights for layer from surface.
4. Click the dropdown arrow and click tinl.
5. Click the Display tab.

Praperties

General | Sowct | Extent Display |Symbulugy| Fields | Base Heights | Rendering

I~ Show Map Jips [uses primar display fisld)

Display Quality
Coase  Medum  Momal

]

[ ok ] caned Apely
1

o

QUICK-START TUTORIAL

6. Type“30” in the Transparent text box.
7. Click OK.
8. Check photo.tif.

Now the aerial photo is 30 percent transparent. You can see
large patches of the TIN over the photo because the TIN
and the photo have the same drawing priority. If you

wanted the TIN to be visible below the photo, you could
changeitsdrawing priority to 10 (lowest) on the Rendering
tab of the TIN’s Layer Properties dialog box. You could
also offset the base height of the TIN or the photo by a
small amount.

Cleaning up the scene

To clean up the scene you'll turn off some layers that are
no longer needed and make the cave line symbol larger.

1. Uncheck vipointspoint.

2. Uncheck brklines.

3. Uncheck tinl.

4. Double-click theline symbol for the Cavesurvey layer.

=

=% Scene lapers =

= O vipaints point o
+

El toads

=] talroad

—

= O brklines

= Cavesurvey F—

= O smelp

©00

= O tinl
Edge type

— Soft Edge

Hard Edge

Elesation LI
Dizplay
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5. Type*“5” inthe Width box.

Symbol Selector | 7| x|
Categon | 40 =] [ Preview
N
— _— - ——
Highway Highway Ramp Expressway j
rOptions—————————
Coor [+
Expressway Ramp  Major Road Arterial Street Width i = e
Collector Street  Residential Street Railioad
_ — — Properties |
R Boundow,  Boundary, State T i z
National
Save. Beset I
——————— —m—— —— ;I Ok I Cancel I e

Now you can see the three-dimensional passages of the
cave, symbolized by thick lines. The surface features
and the aerial photo provide context, so you can easily
see the relationship of the cave to the town.

Creating a profile of the terrain

The cavefollowsthe valley floor orientation. To get an
understanding of the shape of the valley, you will create a
profile across the TIN. In order to create a profile, you
must first have a 3D line (feature or graphic). You will start
ArcMap, copy the TIN to the map, and digitize alineto
make your profile.

44

1. Click the Launch ArcMap button.

IEEERE -

ArcMap starts.
2. Click OK.

= ArcMap

— Start uzing Arckdap with

Templates provide ready-to-use lapouts and baze maps
for warious geographic regions.

é = An existing map:

Browese for maps...

[ Irnediately add data
[~ Do not show this dislog again

[ 1O

Now you will add the 3D Analyst toolbar to ArcMap. The
ArcMap 3D Analyst toolbar contains afew tools that do not
appear on the ArcScene 3D Analyst toolbar. Two of these
are the Interpolate Line tool and the Create Profile Graph
tool, which you will useto create your profile of the
surface.

Using ARcGIS 3D ANALYST



3. Right-click on one of the ArcMap toolbars and click

3D Analyst.

= Untitled - ArcMap

File Edit Wiew lnsett Selection ook Window Helb  [v Main Menu

[_[Ofx]

s

|34

DEE&E|s BR% | “\\"?\ngf'a"'da'd
00ls
[G@axua@Es ik ong .,
_———————x Layout
Edior
Spatial Analwst
Effects

Beostatistical Anslyst

Geoeferencing

Dimensioning

Data Frame Tools
Ltility Metwork Analyst
Wersioning

Graphics

Edit Cache

J Drawing =~ & O} | O~ A~ < ‘Anal Yiey Saurce

Display [ ourcz] || et o

| |555.16 1000 Unknown Units |

5. Check 3D Analyst.
6. Click Close.

Extensions

Select the extersions you want ko use.

[2]x]

About this extension

20 Analyst 81.3
(c] ESRI 1338-2002

Fiovides tools for surface modeling and 20 visualization.

Close:

;)

The 3D Analyst toolbar appears.
4. Click Toolsand click Extensions.

Eile Edit Wiew Insert Selection |Tools wWindow Help
sz Editor Toolbar
Graphs »

Reports »
Geocading »

¥4 fdd ¥V Data...

7% Add Route Events..,

I8 Buffer Wizard),

E GEOE aEEssing Wizardh,

& e

Macros »

Customize, ..

Styles
Options. ..

QUICK-START TUTORIAL

The 3D Analyst extension is enabled.

click Copy.

— ¥ Remove

E= Fiefresh

[ <% Zoom To Layer
Sl

. 3 Set Uats Source..

| & :
— Sawve &z Layer File...

Display I So Propertiss...

7. Inthe ArcScenetable of contents, right-click tinl and
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8. Inthe ArcMap table of contents, right-click Layersand
click Paste Layer(s).

x|
|

* sddData..
@ Mew Graup Laper
LEamy [Ekrl+[E

[l

Fel Bemaye

Set Heference Scale

Clean Feference Scale

Zoam ljoReferense Stale

Advanced Diawing Dptions...

Convert Labels @ danatation:..

:’ Convert Eeatures (o Graphizs.

Activate

Dizplay SUUICEI Properties

9. Inthe ArcMap table of contents, check tinl.

£
Bz toves |
= tiri1 o
Edge type
— Soft Edge
— Hard Edge
Elevation

[]834.444 - 330

[ 858,883 - 834.444
I 523333 - 850,883
W FO.7VE - 823333
W 752222 - 7RT.TTE
[ 16,667 - 752,222
B 651,111 - 7B BEY
[] 645,556 - 621.111
1610 - 645,556

Display I Sourcel

10. Click theInterpolate Line button.

J 30 Analyst | Layer:ltin'l

dpsre22s| @
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11. Click on the upper-left corner of the TIN, drag the line
to the lower-right corner, and double-click to stop

digitizing.

You can create a profile along aline with more than one
segment, but in thiscase you'll just make one straight
line.

12. Click the Create Profile Graph button.

o

Laver: |tinl j ?fﬁ @ é’gg |g| @ ‘
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The profile graph is created.

Profile Graph Title

Profile Graph Title

=13

1] a00 1000 1400 2000 2600

Profile Graph Subtitle

You can edit thetitle, subtitle, and other properties of the
graph; you can save, print, or export the graph; you can
copy it to the clipboard; and you can show the graph on
the layout. You can also simply close the graph.

13. Right-click on the Profile Graph Title bar and click
Show on Layoui.

14. Closethe profile graph window.

Profile Graph Title

Show on Layout

P r0f| | € v Reload Automatically

200 Fieload Mo

Load...
Save...

200 Frint

240

Export...

1480
LCopy Graph to Clipboard

1 DDD 00 Broperties. .. EDD

Profile Graph Subtitle

QUICK-START TUTORIAL

You can see the graph on the layout of the map.
15. Click the Data View button to return to data view.

TR | =]

Creating a line of sight on the terrain

Anocther way of understanding the terrain isto create aline
of sight. Lines of sight show what parts of a surface are
visible and what parts are hidden along aline from an
observer point to atarget point.

1. Click the Create Line of Sight button.

-

2>z Sl @

5
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2. Type*“2” in the Observer offset text box.

Line0f5ight

Set optionz below as desired, then click the
obzerver point and the target point on the map.

Observer offset: |2 urilks e
Target affzet: ID Z unitz

= &l cunvature andlrefraction carection

Theline of sight will be calculated to show what is
visible from the perspective of an observer two meters
tall, as the z units for this scene are meters.

3. Click on the south slope of the higher land in the upper-
right part of the TIN (the observer point), drag the line
to the lower-right part, and release the mouse button
(the target point).

48

Theline of sight is calculated. The green segments show
areas that are visible from the observer point; the red
segments are hidden from the observer.

LineDfSight Es 4

Set options below as desired, then click the
obzerver paint and the target point on the map.

Observer offget: |2 Z units
Target offeet: ID Z unitz

= &pply cunvature and refiaction comestion
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Linesof sight, like other graphic lines, can be copied
from ArcMap to ArcScene. Now you will copy both the
lines you’ ve created into the scene.

5. Click Edit and click Select All Elements.

Edit Wiew Ingert Selection Tooks wWindow

¥ Undo Delete Elements  Chil+2

A Hedo [t

& Cut el

LCopy Chi+C

B Paste Chrl+t
Fazte Special

> Delete Delete

B# CopyMap To Clipboard

ct Al Elernents

Both of the lines you created are selected.
6. Click Edit and click Copy.

Edit Wiew Ingert Selection Tools “Window

&7 Undo Delete Elements Chil+Z

o4 Bedn el
& Cut Chrl+4
0
B® Baste Chrl+
Fazte Special
X Delete Delete
B3 CopyMap To Clipboard
&4 Find..

Select Al Elements

QUICK-START TUTORIAL

7. In ArcScene, click Edit and click Paste.

Edit Wiew Selection Tool: Window

b cu Cirlo
Cr) [Eapy [Etr{+E
=]
v [elete [Velete
B3 Copy Scens To Clipboard
#4 Find...

Select Al Elements

The lines are pasted into the scene.

49



8. In ArcScene, click the Save button.

|owHes s ex s 8ase]

9. InArcMap, click Fileand click Exit.

J File Edit “iew |nzett Selection Toolz ‘window

[0 Mew.. Ctrl+M

= Open... Ct+0

& Save Chrl+5
Save bz

{"/ Add Data...

& Add Data from Geography Nebwork...

] Page Setup...
@ Frirt Prewiew. ..

é Frint...

Map Properties...

Import from Arciiew project...

Expart kap...

10. Click No.

ArcMap [ |

& Save changes to Untitled?
Mo | Eancell
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Exercise 5: Working with animations in ArcScene

Imagine that you wish to create an animated sequence
showing the flight of an object over alandscape. You've
created a TIN and have draped images over it to show the
area. You also have some data pertaining to a strange
phenomenon that has been occurring in the region. You are
interested in displaying all the datain adynamic way,
making an animation to tour points of interest, and showing
how you made the surface. You would also like to model
the phenomenon by moving alayer in the scene.

The tutorial data has already been assembled in the scene
document named Animation.sxd. You will use ArcScene
animation toolsto effectively convey the points you want to
show.

Data was supplied courtesy of MassGIS, Commonwealth of
M assachusetts Executive Office of Environmental Affairs.

Inthisexercise, youwill play an existing animation in the
scene document, Final Animation_A.sxd, and perform the
tasks typically used to create the animation.

Opening the Final Animation_A scene document

In this section, you will play an animation that demonstrates
some of the effects that you can create when you animate
a scene.

1. InArcScene, click File and click Open.

i

J Filz Edit “iew Selection Tools ‘Window Help

J_ [ e, .. Crl+k @
_@ Open Chrl+0 = o
J_ = Save Chrl+S 1

Save fiz

QUICK-START TUTORIAL

2. Navigateto the Exercise5 folder and double-click Final
Animation_A.sxd.

HE

J I e

File name: |Ammatinn sud

Open I
=l Carcel

Files of type:  [arcScens Dacuments [*sxd)

I~ Dpen as rzad-only
A

This scene contai ns geographic information and recorded
special effects that have been combined to make an
animation.

e e _
OSEa . "Pr i+ AL W
F-HOQERAURTIERON|
e S I— |
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Playing the scene’s animation Thisanimation showstheflight of ahypothetical

In order to view a scene's animation, you need to turn on unidentified flying object (UFO) over theterrain.
theAnimation toolbar. 3. Click the Play button.

1. Click View, point to Toolbars, and click Animation.

Animation Controls K

| 2 ] | | @ Optiohg >

Wiew Selection Tools wWindow Help

Wiew Setkings. ..

Zoom Daka [ e
Bookmarks 3

The animation plays, illustrating some of the effectsyou
Toolbars d |~ Mainmenu can use in an animated scene.
E Table OF Contents |7 Skandard

|T Skatus Bar |7 Tools
Scene Properties. ., |7 30 Analyst
30 Effects

EITTEEE O

Graphics

Cuskamize...

ViEwW SEUREE

The Animation toolbar appears. Now you'll play the
animation.

2. Click the OpenAnimation Controls button. In the next section you will work through the steps used
to make animationslike this one.

Animation | ﬁ | E:I'—e
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Opening the Animation scene document The scene contains an ortho photo, a scanned

1. InArcScene, click File and click Open. i?rcr)g?g:lc map, and other datayou need to make your

g% Deathvalley. sxd - ArcScene

| e 0 o i 1k i 1
| Ll

File Edit “iew Selection Toolz ‘window Help

Mew... Chrl+mM a
Open... Ctrl+0 - o
Sawve Ctrl+5 i

| | | |
0D

Save Sz

2. Navigate to the Exercise 5 folder and double-click
Animation.sxd.

[ [2]x]
Look jn: [ (- Exercise 5 B ==
Fly data

image data
surface data

Animation_&.sxd e

Filename: — [animation, sxd Open I
Files of type:  [are3ceans Documents [ sxd) | Cancel

™ Open as read-orly

2

QUICK-START TUTORIAL
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Inthissection, you'll use the animation toolsto capture
keyframes, import tracks, play back your animations, and
save them to a scene document.

There are three types of keyframes that you can use to
build animations. The first is a camera keyframe. A camera
keyframe is a snapshot of the view you see in a scene. The
second, a layer keyframe, is a snapshot of alayer’'s
properties. The third type is a scene keyframe, which stores
properties of a scene. In this section, you will create a
simple animation from a set of camera keyframes.

Capturing Perspective views as keyframes to
make an animation

The simplest way to make animationsis by capturing views
to be stored as keyframes. The captured views are
snapshots of camera perspectives in a scene at a particular
time. The most fundamental element of an animationisa
keyframe. Keyframes are used as snapshots to interpolate
between in atrack. You'll create a set of keyframes to
make a camera track that will show an animation between
points of interest in your study area.

1. Click the Capture View button to create a camera
keyframe showing the full extent of the scene.

Animaktion = | ﬂj| b
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For a camera keyframe, the object is the virtual camera
through which you view the scene. Navigating the scene
changes camera properties that determine its position.

ArcScene interpolates a camera path between
keyframes, so you' |l need to capture more views to
make atrack that shows animation.

2. Right-click on UFO.lyr and click Zoom To Layer.

UFO. b e
O Flight 1
= Surface de@

3. Click the Capture View button to create a camera
keyframe showing the UFO layer.

animakion > | ﬂj| E

©

4, Click the Full Extent button to view all the data.

o @E

'
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5. Click Zoom In on the Navigation toolbar and zoom to 8. Zoomto LittlevilleLake.
Goss Heights, located near the center of your view.

9. Click the Capture View button to capture a view of
6. Click the Capture View button to create a camera LittlevilleLake.
keyframe of Goss Heights.

i
TIIKRT U OTY - animation ~ | ﬂj| L
animation = | ﬂj| bu I

10. Click the Full Extent button.
7. Click the Full Extent button.

7 @M
T @M
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The captured views you just made are stored as a set of
camera keyframes in a camera track. When the track is
played, it shows a smooth animation between the
keyframes. Next, you'll play your animation track.

Playing back your animation

Youwill play back animations using simpletoolsthat
resemble the controls of a video cassette recorder (VCR).

1. Click the OpenAnimation Controls button.

Animation = | ﬁ | Ei'_o

2. Click the Animation toolbar and drag it to the lower-left
corner of the scene so it won't block your view of the
tools or data.

|t gt s [
D@8 et E @A |
[F-Esaaaauin@ErOoN
I e
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3. Click the Play button.

Animation Controls E
|3 ] | ' - | Optionz = |

©

An animation is played back by interpolating the camera
position between the keyframes in the track. In this
case, the animation shows avirtual tour through the
views you captured.
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Clearing an animation

If you want to start over, you can erase al the tracks you
created. In this section, you'll remove the tracks you just
created So you can improve your animation.

1. Click Animation and click Clear Animation.
All animation tracks are removed from the scene.

Animation = | ﬁ | [T

|_|.=- ar fnimation

@ Create Kevframe..,

ﬁ Creake Group Animakion. ..

Zameta Bl Franm Fath.,.

Mave Layer alamng Pat,..

Load Animation File. .

Save Animation File. ..

Excport bo Wideo, .,

1| H B |k e

Animation Manager...

QUICK-START TUTORIAL

Recording navigation

Another way to create a camera track for an animation is
to record in real time while you navigate in a scene. In this
section, you will record your view of the scene while you
navigate using the Fly tool.

1. Click theFly tool onthe navigation toolbar.
The Fly tool alowsyou to fly through your scenes.

sl

2. Click the Record button to start recording your
navigation.

Animation Controls

| nin] @]
(2]

O ptions x> |

ArcScene begins recording as soon as you click the
Record button. If you don’'t navigate right away, your
track will reflect this.
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Exercise 6: ArcGlobe basics

Learning how to navigate in ArcGlobe helps you understand
how you can explore your data and teaches you how to
accomplish fundamental tasksthat you will use asyour
ArcGlobe experience grows.

Inthisexerciseyou'll learn how to use the ArcGlobe
navigation tools and how to set properties that enhance your
viewing experience. This exercise assumes that you are
using ESRI-supplied default layers.

Examining the default layers in ArcGlobe

First, you'll open ArcGlobe and learn what kind of datais
included with ArcGlobe by default.

1. Click the Start menu, point to Programs, then ArcGIS,
and click ArcGlobe.

) Accesmries

D) Games *
) Marozoft Developer Metwork. ®
) Rate »
) WM. Soy Suke

1o Remote Assstance

2 Aot Tooks

WD) dme Software »
o) ML 40 L

B | Mew Office Document @ e

) Cpen Office Document &
L arcCotniog

@ SotProgromccess andDufs LRl soht Offce Tosks ¥ (% Accals Deshton Help

@ Pogas ] : “—‘.

Lo Decumants » -

O Settings * ) Avescenn

o Search » B Destop Admnetrster

) Helps and Sugpet

3 mn.

4 Log OfF stev292T...

(@ Sk Cow...

Fse

ArcGlobe opens and its default layers are loaded. Notice
the layersthat are loaded in the globe by looking at the
list in the table of contents.
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2. Inthetable of contents, click the Type tab.

| |
Dizplay T}.Ee ISourcel

®

ArcGlobe categorizes layers according to their type.
Layersare classified as elevation, draped, or floating.
Elevation layers are raster sources with height
information. They give the globe surface terrain. Draped
layers are features or rasters that use the elevation
layers as a source of their base heights. These layers
appear draped over the globe surface. Floating layers
are features or rasters that float independently of the
terrain surface. They appear offset from other layers,
either draped on discrete surfaces or set to some
constant elevation. Note the way the default layers are
categorized. Notice the default layerslisted in the Type
page of the ArcGlobe TOC. Both layers are draped
layers and, therefore, appear draped on the globe
surface.

Adding more layers

Default layers serve as a background to any data that you
want to add to ArcGlobe. Next you' |l add some local data
for the Las Vegas area.

1. Click the Add Data button.

0 ¢ =
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2. Navigate to the location of the Exercise 6 tutorial data
folder.

3. Click las_vegas area.img, press Shift, and click
las vegas strip.img.

The layers are multiply selected.

Add Data
Look in: ID Exercisef I

M arne: IIas_vegas_area img; las_vegas_stip.img Add —e

Show of type: Iﬁlobe supparted D atasets and Lavers j Cancel |

©

4. Click Add.

The image layers are added to ArcGlobe as draped
layers. You' Il explorethem later in the exercise.

QUICK-START TUTORIAL

Changing a layer’s drawing priority in the table of
contents

Draped layers that have overlapping extents need to have a
drawing priority set so one layer gets drawn on top of the
other. ArcGlobe makes some guesses to accomplish this,
using criteria such asthe cell size of araster layer.
Occasionally, you'll need to override the ArcGlobe default
drawing priorities. One way to do thisisto change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Countrieslayer and drag it so it isjust above
the World Image layer.

A black lineindicates where the layer will be placed.

[%

E @ Globe layers
£ Floating layers
= B Draped layers
Courktries |-—o
=] las_vegas_strip.img
RGE
.Red: Band_1
[ sreen: Band_2
.Blue: Band_3
= las_weqgas_atea.img
RiGE
Pred: Band_t
.Green: Band_2
B Elus: Band 3 __e)
World Image kﬂ_-r
28 Elevation lavers

2. Release the mouse pointer to drop the layer in its new
position.
The drawing priority is now set so las_vegas area.img
and las_vegas_strip.img get drawn on top of the
Countrieslayer.
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Navigating in Globe mode

ArcGlobe has two viewing modes: Globe mode and Surface
mode. Globe mode allows you to navigate your datain the
realm of the whole globe and sets the camera target to the
center of the globe. Surface mode lets you work with your
dataat alower elevation, allows additional perspective
viewing characteristics, and sets the camera target on the
surface of the globe. In this section, you' |l learn how to
navigatein Globe mode.

The Navigate toal is active when you start ArcGlobe. You
can see the names of other tools on the Tools toolbar by
hovering the pointer over thetool.

Zoom In/Out

(P I ROQHITUPEOMN T

Navigate
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1. Click theglobe, slowly drag up and to theright, then
release the mouse.

The globe rotates and the view angle lowers, so you gain a
different vantage point.

2. Right-click and drag down.

The pointer changes to the Zoom In/Out pointer, and the
view zoomsin on the globe. To zoom out, right-click the
globe and drag up.
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3. Click Full Extent.

Theglobedisplaysat full extent.

Turning on the Spin toolbar

You can use the Spin toolbar to automatically spin the globe
clockwise or counterclockwise at any speed you wish.

1. Right-click inthe menu areaand click Spin.

¥ Main menu

3D Effects

Animation

|T Standard
|T Tools

Custaomize.. .

Wiew SOunce

The Spin toolbar appears as an undocked tool bar.

QUICK-START TUTORIAL

Using the Spin tools
1. Click the Spin Clockwise button.

Viewer:lMainViewer j Speed:l1U.UDDDDU ﬁ E AN
I

0

The globe continuously spins clockwise around the z-
axis. You can change the speed at which it spins.

2. Click the Up arrow on the Speed text box to increase the
rate at which the globe spins.

ViEWEr:IMainViewer j SDEEdflm-DDDDDD ﬁ E& R ‘

Continued clickswill incrementally increasethe spin
rate. You can also typein avalue. Click the Down arrow
to decrease the rate.

Viewer:lMainViewer j Speed:lm.UUUUUU ﬁ E ] aﬁ

o

3. Click the Stop button to stop the globe from spinning.

You can also press Esc to stop the globe from spinning.
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Finding places on the globe 2 3 4

If you have an Internet connection, you can find world
locations by using the ArcWeb Place Finder in the Find

d| al Og bOX Arcweb'Place Finder | Feat egl Addressesl

1. Click the Find button. Findace  [Cosvoges! siop |
Candidates: Gtart: m Court: lﬁ Mew Search |
zooks = I Fidintype: | |
Pl AL AN ROE oM | E Q
| [ Findinaress  Hinee [180 =] Hawe [i80 =
o Winirs [0 =]
Cancel |
2. Click ArcWeb Place Finder. LRl A3 e AT
Flace Type -
3. Inthe Find place text box, type “Las Vegas’. N A R
4. Click Find. Loy et Unked S e E
5. Right-click on Las Vegas, Nevada, United States and I'D;,!jects ok — >
click Zoom and create bookmark.
The display zooms to Las Vegas, Nevada. (5

6. Inthe 3D Bookmark text box, type “Las Vegas Area’.

3D Bookmark

Boaokmark Mame: ILas Wegas Area G

oK I Canecel |
|

7. Click OK.
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8. Click Cancel to close the Find dialog box.

a

Cancel |-—0

The Find tool is an easy way of locating almost any placein
the world. Useit to locate points of interest, then use
bookmarks to save perspectives of these places.

Now that you’' re zoomed close to the globe surface, you'll
learn how to navigate in Surface mode.

Navigating in Surface mode

When you zoom in close to your data, you can switch to
Surface mode to make your navigation apply more correctly
to your new environment. Switching to Surface mode
places the camera target on the globe surface and gives
you a sense of gravity while you navigate your data.

1. Inthetable of contents, right-click las vegas strip.img
and click Zoom To Layer.

Wred: Band_t * Remove
. Green: Band_2 = Refresh
Elue: Band_3 =
= Cache Eull Data
= las_vegas_area.img - =
RGE Redefine layer »
Wre=d: Band_t

| Gpen Attribute Table
[T Green: Band_z Bl % -

- B
Cloud Free Waorld Imag

Wisible distance range B

Sef [aka SElrce, .

Save As Laver File,..

Properties. ..

QUICK-START TUTORIAL

The display zooms to the Strip area of Las Vegas.

. Click the Center on Target button.

& @le

. Click the center of the Fountains of Bellagio.

The point you clicked is moved to the center of the
display. Centering on atarget sets atarget on the globe
surface and switches to Surface mode.
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4. Click Zoom to Target and click the central dome of the
Bellagio.

A new target is centered and the display is zoomed to it.

5. Click the Navigate button.

[+~ 1@

o

6. Click the bottom of the display and slowly drag up.

64

The globe rotates, and the viewing angle lowers. The
horizon becomesvisiblewith alight blue background,
and you view the globe in a new perspective.

7. Click the Full Extent button to return the globeto itsfull
extent position.

% @)=
22
(7]

Setting some preferences

You can modify the way ArcGlobe functions at both the
globelevel and the applicationlevel. First, you' Il explore
some application-level options.

1. Click Toolsand click Options.

Tools
@ ArcMap
é:l ArcCatalog

Macros 3

Customize. ..

Extensions...

Shyles »

The Optionsdialog box iswhere you set application-level
preferences. The settings will be preserved in all
instances of ArcGlobe.
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2. Click General.
3. Check Animate viewer when using tools and commands.

Detaul Layers | Geoprocessing I Tables | Faster | Table Of Contents |
General Cache | Messages I Level of Detail | Campression

r— Startup

[ Show splash screen

— Mew Layer Visibil
¥ Make newly added layers wisible by default

rArimate Tools and Command;

e——- [~ tnimate viewer when using tools and commands

Ggzed Sl J Farst

i~ Full Wigwr Observer Position

Latitude: e
45.000

Longitude:

50,000

QK I Cancel Lpply

Thisoptionwill show smooth transitionsfrom oneview
to the next when you use tools that change your
perspective. Thiswill be the standard behavior every
time you open ArcGlobe until you turn off the option.

4. Click OK.
5. Click View, click Bookmarks, and click Las VegasArea.

QUICK-START TUTORIAL

Wiew

Wiew Setkings...

Zoom Data [3

EBookmarks [ B0 create...

Toolbars » Manage...

|T Status Bar

Globe Properties, ..

The display moves to the Las Vegas bookmark in a
smooth, animated transition. Next, you' |l examinea
document-level option.
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Setting a document-level option

1. Double-click Globelayers.

x|
B cobeiares TR ]
2. Click the Background tab.

3. Click the Sky color dropdown arrow and click acolor of
the morning or evening sky.

66

Globe Properties

Gereral  Background |Sun F'ositl'onl Transfarmations

ode: | Transitional color ™ l

Space colar: | vl

Transition Zone

Upper limit [ken]; |300

Lawer fimit (km): |1 oo

Sky color:

-

©

[ Mo Color ]
Oooooooogoool
OED000ODDEEE
=E 1 Isimisioisi=f § ¥ |

, DN O EEEEEN

| Useasdefaultlna. = EEEEE .ﬂ
EEEEENEEEEEEN
EEDO0000EEED
REDODDOOOEDEEE
O
IIIIIIIIIIII_J
OooooooooomEoE—
DOoOOODDEEECOENE
OODEEEEEEC NN
EODEEEENEEENN
EDEEEEEENENN
ENEENEEERNOO
mininininisisisisl (5=
OO EENEE
OODDEEEEENEN
EEEEEEEENCOO
EEOO0O00O00OOm
oooo
Maore Colors..
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Sky color isthe color of the background when you zoom
in closeto your globe as defined by the lower limit of the
transition zone.

4. Click OK.

4

If you switch to Surface mode and lower the viewing
angle, you'll notice the background color changing to the
color you indicated. Use different background colorsto
convey different moods.

In this exercise you' ve learned how to differentiate

between ArcGlobe layer types, navigate in Surface and
Globe modes, find places, and set some application and
globe properties. Now that you’ ve learned some
fundamentals, you can begin to explore other areas of
ArcGlobe. In the next exercise, you'll learn how to use data
as different layer categories.

QUICK-START TUTORIAL
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Exercise 7: ArcGlobe layer
classification

ArcGlobe classifieslayersinto three typesto help you
better manage them: elevation layers, draped layers, and
floating layers. In this exercise, you'll learn how to use the
classificationsto help layers providetheright information to
your documents. This exercise assumes that you are using
ESRI-supplied default layers.

Adding elevation layers

Elevation layers provide height information to the globe
surface. You' |l use rasters with height source information to
provide topography to the globe surface, making it aglobe
terrain.

1. Click the Start menu, point to Programs, then ArcGI S,
and click ArcGlobe.

B | Mew Office Docment
) Cpen Office Document

ol arcCataiog
@ SotProgromccess andDufs LRl soht Offce Tosks ¥ (% Accals Deshton Help o
¥
R e
) aveseens

4 Log OfF stev292T...
[ Stwk Cow...

[Fse

ArcGlobe opens, and its default layers are loaded.

2. Inthe TOC, click Type to show the page of the TOC
that indicateslayer classifications.
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| |
Dizplay T_.,.Ee ISourcel
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3. Right-click Globelayers, point toAdd Data, and click

Add elevation data.

4" Globe layers

B B Countries g Add floating data
M Cloud Free e 9 Hew Group Layer & Add draped data
E Easte Laverlsy E

F5 Globe Properties.. |
11

Indicating that you want to add a specific type of data
adds layersinto that category.

4. Navigate to the location of the Exercise? folder.
5. Select sw_usa grid.

Mame; [ew_usa_gid Aod -—6
Shaw of tppe: [Sunface datasets = Cancel
6. ClickAdd.

Using ARcGIS 3D ANALYST



The raster is added to the Elevation category and will be
used as a source of elevation for the globe surface.

Adding draped layers

Layers classified as draped are placed on the globe surface
and use any elevation data present to show base heights.
Next, you' Il add someimages that will be draped on the
globe terrain you created.

1. Right-click Globelayers, point to Add Data, and click
Add draped data.

#" globe layers
F B Countries Add Data 4 é #Add Flaating data
B B Cloud Free ¥ 4 Mew Group Layer @
idgre s
M sw_usa_gri 2 Easte Layet(s) ,".'. Add elewation data

E&' Globe Properties...

Layers you now choose to add will be draped on the
globeterrain.

2. Click angelus oaks.tif, press Ctrl, and click
socal_mmaosaic.jpg.

Add draped data [ =]
Loakin: |2 Exercise? | EI =
nakes ki

Hame: [angelus naks If; socsl_mmasaic pg Add e

Show of type: [ Globe supporled Datasets and Layers | Cancel

QUICK-START TUTORIAL

The layers are both selected.
3. ClickAdd.
4. Right-click angelus oaks.tif and click Zoom To Layer.

- angelus oaks, ki = !
B b socal_mmosaic.jp = SR
RGE x Remove
Wired Bandl | & ppeo
[T Green: Band_z =
.Blue: Band_3 & Cache Full Data
= & Elevation layers
| sw_usa_grid
I COpen Attribute Table

@ Zoom To Layer

Wisible distance range B

Redefine layer 3

Seb[Data) Seurce, ..

Save As Layer File, ..

Properties. ..

The display zooms to the extent of the layer. A few
moments will pass before the layer is shown at full
resolution as the on-demand cache is built. Once the
cacheishbuilt, you'll be ableto revisit the areaand
display thelayer quickly.
The Angelus Oaks imagery appears washed out due to
the Countries layer being drawn with ahigher drawing
priority. Next, you'll learn how to change adraped
layer’sdrawing priority.
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Changing a layer’s drawing priority in the table of
contents

Draped layers that have overlapping extents need to have a
drawing priority set so one layer gets drawn on top of the
other. ArcGlobe makes some guesses to accomplish this,
using criteria such as the cell size of araster layer.
Occasionally, you' Il need to override the ArcGlobe default
drawing priorities. One way to do thisisto change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Countrieslayer and drag it so it isjust above
the World Image layer.

A black lineindicates where the layer will be placed.

2. Release the mouse pointer to drop the layer in its new
position.

= @& Globe layers
£ Floating lavers
= B Craped lavers
Countries |'—o
angelus naks, HF
=l socal_mmosaic, sid
RiGE
.Red: Band_1
[ Green: Band_z
) ' Blue: Band 3 | : e
whorld Image R )
[l a0 Elevation layers
sw_sa_grid

The drawing priority isnow set so angelus oaks.tif and
socal_mmosaic.sid get drawn on top of the Countries

layer.
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Setting a target to initiate Surface mode

1. Press Ctrl and click in the middle of the display.

You've initiated Surface mode and set atarget at the
location on the globe surface where you clicked.
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2. Click the bottom of the display and slowly drag up.

The globe terrain you created becomes discernible as
you investigate the imagery you added.

3. Click the Full Extent button to return the display to the
original view.

% @18

>y

QUICK-START TUTORIAL

Adding floating layers

Floating layers are layersthat float independently of the
globe surface. Next, you'll add araster as a floating layer
and set it to elevations not connected with the globe
surface.

1. Click Globelayers, point to Add Data, and click Add
floating data.

2

4" Globe layers .
£ Floating lavers 4 @
2 [ Drapedlavers | 43 New Group Layer i Add draped data
Countries + )
Baste Layetls Add elevation data
Cloud Free W N2 y21t3) £

angelus oaks.t Globe Properties. .. |
= W socal mmasaic

2. Click 03_99x10k.

Add floating data [ <]

Mare: [0 10k Add —e

Show of type: [Globe supported Datasets and Layers | Cancel

03 99x10k is araster showing average annual ozone
concentration for 1999in California.

3. ClickAdd.
Thelayer is added to the Floating category.
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Setting elevation properties of floating layers
1. Right-click 03_99x10k and click Properties.

=l @ Globe layers
= #= Floating lavers

=]

Yalue Copyw
High ¢ 3411.4¢ 4

o

Low @ -3525.8

Remove

= Refresh

aped layers =
Countries
Cloud Free W

Cache Full Data

Redefine layer

angelus oaks,

0 & HHE
HERE T

Open Attribute Table

socal_mmosai
RGE

. Red: Band_:

[ areen: Band_:

Zoom To Layer

‘isible distance range

»

. Blue: Band_Z

el Data Saurce, ..

[ ##& Elevation layers
sw_usa_grid

Save As Laver File...

2. Click the Elevation tab.
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Layer Properties

Globe General | Source | Extent | Display | Symbology | Giobe Display Elevation' | Cache |
i

€ Drape layer on aiobe suface
O Loyenpiovices 2vation detako the glbbe sufzoe

& Layer floats independent of the dlobe surface, draped on

[ surtace of constant elevation [offset) =l EI gl

4 surlace of constant elevation [offset e
- Featsiw usa_aid

€ Use eleyaiion vallizs i e lape

€21 Wse corstant vallie o expession

[o = H|

Unit Corwversion
( Factor to convert layer slevation valuss to meters:

custom ¥ 1

Difset ‘
’VAdd a constant elewation offset in meters: s000 ‘ 0

0K | cencel | denl |

3. Inthe Layer floats independent of the globe surface,
draped on dropdown menu, click Elevation values
provided by thislayer .

4. Inthe Add a constant elevation offset in meters text box,
type*“5000”.
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5. Click Symbology.

5]

Layer Properties [ 7]

Globe General | Source | Extent | Display Symbolony'| Giobe Display | Elevation | Cache |
Show

Unique Values
Classified

\ Draw raster stretching values along a color ramp

Bl Value Label
1148619 [High 3411 454615
020890625 [Low 3028 GEE25
Color ame: | . 0

I™ Display Backgiound Valus: 0| as el
Display MaDats 2 =

>l Type: Standard Deviations = Histograrn...
G 2 W Invert e

0K | Cancel | Apph |

(8]

6. In the Color Ramp dropdown menu, select the red to
blue color ramp.

7. Check Invert.

Thisinvertsthe color ramp so that high values will be
displayed asred, low values as blue.

8. Click OK.

You've set the raster to use its own values as a source
of base heights, offset those heights 5,000 meters from
the globe surface, and symbolized the concentration
valueswith color. Next you'll take alook at how this
appearsin the display and set avertical exaggeration to
accentuate the elevation.

QUICK-START TUTORIAL

Setting a vertical exaggeration factor for floating
layers

1. Right-click 03_99x10k and click Zoom To L ayer.

= @ Globe layers
=] #= Floating layers
03 ak. Copy

Yalue

]

P High : 3411, 7% Remove

= Refresh

B Lowe ;3825
= B Draped layers
FH M Countries

[ b Clood Free s
m . angelus oak [E| ©pen Attritute Table

RGB J

& Cache Full Data
Redefine layer »

. Red: Band Wisible distance range
[ Green: Band Set ata SOurce, .,
Mciue: Band,

[l #& Elevation layers Save As Layer File...

Sw_usa_gric

Propetties. ..

Thelayer isdisplayed in the view.

2. Click the Navigation Mode button to change the mode to
Surface navigation.

T 2% @ 10
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3. Click the bottom of the display and slowly drag the

6. Inthe Vertical Exaggeration Of floating layers dropdown
Ccursor up.

menu, select or type avalue of “10".

5
3
Globe Properties
General | Background | Sun Position | Transformations
Description:
=
—Wertical Exaggeration
Of globe surface: INone - l
OF floating layers: [Mon] ﬂ Calculate value
Mohe N
15 [
Glabe dizplay units: 2 vl
5 —
PEEE—__E 6
Thiswill alow you to see the effect of changing the I Enable Animated Riotation
Vert| Cal exaggera‘n on. When you uge the MNavigation tool ta rotate the scene, hold down
the left mouse button, drag in the direction you want the scene to
. rotate, and release the mouse button while the scene is moving.
4. Double-click Globelayers. L |
— Show Globe Tip:
™ Latitude & Longitde ™ Elevation
x|
=8¢ ; Globe layers —0
5. Click the General tab. T | Ccoee sonly

The floating layer will be exaggerated by afactor of 10.
7. Click OK.
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Examine the floating layer you' ve created. You'll see a
3D raster showing average ozone concentrationsin
Californiain 1999. The layer floats above the state of
Californiaand is a surface that is different from the
terrain below.

In this exercise, you learned how to differentiate layer types
in ArcGlobe, saw the effect they have on the globe, and set
propertiesto improvetheir display. Explore Exercise7.3dd
globe document in the Exercise7 folder to discover
additional waysto enhance your globe documents. The
document contains layers saved with custom settings,
bookmarks, globelighting, and animation tracks.

QUICK-START TUTORIAL
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Creating surface models

IN THIS CHAPTER

» Representing surfaces with
rasters and TINs

» Creating a raster from points
 Interpolator assumptions

» Raster output controls

» Creating a TIN from vector data
* Modifying a TIN

e Creating aTIN from a raster

» Creating a raster from a TIN

3D Analyst lets you work with real or hypothetical surfaces with two types
of surface models. rasters and TINS. You can use existing models, or you
can create your own from a variety of data sources. The two main methods
of creating surface models are by interpolation and triangulation. You can
choose from several interpolation methods, including Inverse Distance
Weighted, Spline, Kriging, and Natural Neighbors interpolation. You can
build triangulated surfaces by creating a TIN or by adding elements to an
existing TIN. You can also convert between TIN and raster surface models.
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What are surfaces and surface models?

A surfaceisacontinuous field of valuesthat may vary over an Raster surfaces
infinite number of points. For example, pointsin an area on the
earth’s surface may vary in elevation, proximity to afeature, or
concentration of aparticular chemical. Any of these values may
be represented on the z-axisin athree-dimensional x,y,z
coordinate system, so they are often called z-values.

Raster surfaces are usually stored in grid format. A grid consists
of arectangular array of uniformly spaced cells with z-values.
The smaller the cells, the greater the locational precision of the
grid.

Because a surface contains an infinite number of points, itis
impossible to measure and record the z-value at every point.
Surface models allow you to store surface informationin a GIS.
A surface model approximates a surface by taking a sample of
the values at different points on the surface and then interpolating
the val ues between these points.

Higher precision grid Lower precision grid

You cannot locate individual features—for example, the summit
of amountain—any more precisely than the size of the grid cells.

Rasters are also used to store images and thematic grid data.

Surface model of chemical concentration across an area with
points showing where the concentration was sampled

3D Analyst uses two types of surface models: rasters and TINS.
Rasters represent a surface as aregular grid of locations with
sampled or interpolated values. TINs represent a surface as a set
of irregularly located points linked to form a network of triangles
with z-values stored at the nodes. Grid in perspective view

78 Using ARcGIS 3D ANALYST



TIN surfaces

TINs consist of nodes that store z-values, connected by edges to
form contiguous, nonoverlapping triangular facets. The edgesin
TINs can be used to capture the position of linear features that
play an important rolein the surface, such as ridgelines or stream
Ccourses.

Nodes and edges of a TIN Nodes, edges, and faces

Because the nodes can be placed irregularly over the surface,
TINs can have a higher resolution in areas where asurfaceis
highly variable or where more detail is desired and alower
resolution in areas that are less variable or of lessinterest.

TIN in perspective view

CREATING SURFACE MODELS

Theinput features used to create a TIN remain in the same
position as nodes or edgesinthe TIN. ThisallowsaTIN to
preserve all of the precision of the input datawhile
simultaneously modeling the values between known points. You
can include precisely located features on a surface—such as
mountain peaks, roads, and streams—by using them as input
featuresto the TIN.

TIN models are less widely available than raster surface models
and tend to be more expensive to build and process. The cost of
obtaining good source data can be high, and processing TINs
tends to be less efficient than processing raster data because of
their complex data structure.

TINsaretypically used for high precision modeling of smaller
areas, such asin engineering applications, where they are useful
because they allow calculations of planimetric area, surface area,
and volume.
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Creating raster surfaces from points

Surfaces of continuous data are usually generated from samples
taken at points across the area. For example, theirregularly
spaced weather stationsin aregion can be used to create raster
surfaces of temperature or air pressure. The resulting surfaceisa
regular grid of values.

What is interpolation?

Interpolation predicts values for cellsin araster from alimited
number of sample data points. It can be used to predict unknown
values for any geographic point data: elevation, rainfall, chemical
concentrations, noise levels, and so on.

. "0 . 13 | 14 | 15 | 20
) . 14141619&!
" 18 |16 | 16 | 18
24 19 | 19
0 7 *20 30| 27 20| 20

On the left is a point dataset of known values. On the right is a raster
interpolated from these points. Unknown values are predicted with a
mathematical formula that uses the values of nearby known points.

In this example the input points happen to fall on cell centers—
thisisunlikely in practice. One problem with creating rasters by
interpolation isthat the original information is degraded to some
extent—even when a data point fallswithin acell, it is not
guaranteed that the cell will have exactly the same value.

Interpolation is based on the assumption that spatially distributed
objects are spatially correlated; in other words, things that are
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close together tend to have similar characteristics. For instance, if
it is snowing on one side of the street, you can predict with a high
level of confidence that it is also snowing on the other side of the
street. You would beless sureif it was snowing across town and
less confident still about the state of the weather in the next
county.

Why interpolate?

Visiting every location in a study areato measure the height,
magnitude, or concentration of a phenomenon is usually difficult
or expensive. Instead, dispersed sample input point locations can
be selected, and a predicted value can be assigned to all other
locations. Input points can be either randomly, strategically, or
regularly spaced points containing height, concentration, or
magnitude measurements.

A typical usefor point interpolation isto create an elevation
surface from a set of sample measurements. Each point represents
alocation where the elevation has been measured. The values
between these input points are predicted by interpolation.

(ENEREEEOO
S

L
Q
=

Theresulting grid is a prediction of what the elevation is at any
location on the actual surface.
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Interpolation methods

There are several waysto create raster surfaces from point data.
You can use the IDW, Natural Neighbors, Spline, and Kriging
methods to create surfaces through the user interface of

3D Analyst. Trend surface interpolation is available through
customization.

Each interpolation method makes assumptions about how to
determine the estimated val ues. Depending on the phenomenon
you are modeling and the distribution of sample points, different
interpolators produce better models of the actual surface.
Regardless of the interpolator, the more input points and the more
even their distribution, the morereliable the resullts.

I nver se Distance Weighted: Thisinterpolation method assumes
that each sample point has alocal influence that diminisheswith
distance. It weights the points closer to the processing cell more
heavily than those farther away. Either a specified number of
points or al of the points within a given radius can be used to
determine the value of each output cell. This method is
appropriate when the variable being mapped decreasesin
influence with distance from the sampled location. For example,
when interpolating a surface of consumer purchasing power for a
retail site analysis, the purchasing power of amore distant
location will have less influence because people are more likely
to shop closer to home.

Natural Neighbors: Like IDW, thisinterpolation method is a
weighted-average interpol ation method. However, instead of
finding an interpolated point’s value using all of the input points
weighted by their distance, Natural Neighborsinterpolation
creates a Delauney Triangulation of the input points and selects
the closest nodes that form a convex hull around the interpolation
point, then weights their values by proportionate area. This
method is most appropriate where sample data points are
distributed with uneven density. It is agood general -purpose
interpolation technique and has the advantage that you do not
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have to specify parameters, such as radius, number of neighbors,
or weights.

Spline: This general-purpose interpolation method fits a
minimum-curvature surface through the input points.
Conceptually, thisislike bending a sheet of rubber to pass
through the points while minimizing the total curvature of the
surface. It fits a mathematical function—a minimum curvature,
two-dimensional, thin-plate spline—to a specified number of the
nearest input points while passing through al input points. This
method is best for gradually varying surfaces such as elevations,
water-table depths, or pollution concentrations. It is not
appropriate when there are large changes within a short
horizontal distance because it can overshoot estimated values.

Kriging: Thisinterpolation method assumes that the distance or
direction between sample points reflects a spatial correlation that
can be used to explain variation in the surface. Kriging fitsa
mathematical function to a specified number of points, or all
points within a specified radius, to determine the output value for
each location. Kriging is amultistep process; it includes
exploratory statistical analysis of the data, variogram modeling,
creating the surface, and, optionally, exploring a variance surface.
Thisfunction is most appropriate when you know thereisa
spatially correlated distance or directional biasin the data. Itis
often used in soil science and geology.

Trend: Thisinterpolation method fits amathematical function—a
polynomial of specified order—to al input points. This method
uses a least-squares regression fit, which resultsin a surface that
minimizes the variance of the surfacein relation to the input
values. The surface is constructed so that for every input point,
thetotal of the differences between the actual values and the
estimated val ues (the variance) will be the smallest possible. The
resulting surface rarely goes through the input points. The Trend
method is available through customization but not through the 3D
Analyst user interface.
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Details on the interpolation methods

Of the availableinterpol ation methods, IDW, Spline, and Kriging,
each has some parameters that influence how the interpolation is
done. The Natural Neighbors method only requires that you
specify the output cell size.

Inverse Distance Weighted

IDW estimates grid cell values by averaging the values of sample
data pointsin the vicinity of each cell. The closer apoint isto the
center of the cell being estimated, the more influence, or weight,
it hasin the averaging process. There are several parametersyou
can set to control the IDW interpolation. These are the Power, the
Radius Type, and Barriers.

Power: With IDW you can control the significance of known
points on the interpolated values based on their distance from the
output point. By defining a high power, more emphasisis placed
on the nearest points, and the resulting surface will have more
detail (be less smooth). Specifying alower power will give more
influence to the points that are further away, resultingin a
smoother surface. A power of 2 ismost commonly used and isthe
default.

The characteristics of the interpolated surface can also be
controlled by limiting the number of input points used for
calculating each interpolated point:

Radius Type: Fixed

With afixed radius, the distance of the radiusis constant, and for
each interpolated point, all of the points within the circle will be

used. By specifying a minimum count, you can ensure that if in a
certain areathe number of pointsis|essthan the count specified,

the radius of the circle will be increased until the count is met.
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RadiusType: Variable

With avariable radius, the number of points used in calculating
the value of the interpolated point, or count, is specified. This
makes the radius vary for each interpolated point, depending on
how far it has to search around each interpolated point to reach
the specified number of input points. The variable radius
approach may produce better surfaces when the density of input
points varies significantly from one areato another. If you know
you have areas with sparsely distributed input points, you can
specify amaximum distance to limit the potential radius of the
circle. In this case, if the number of pointsis not reached before
the maximum distance of the radiusis reached, fewer points will
be used in the calculation of the interpolated point.

Barrier: A line or polygon dataset can be used as a break that
limits the search for input sample points. A line can represent a
cliff, ridge, or some other interruption in alandscape. Only those
input sample points on the same side of the barrier as the current
processing cell will be considered. A choice of No Barrierswill
use all points within theidentified radius.

Spline

Spline estimates val ues using amathematical function that
minimizes overall surface curvature, resulting in a smooth surface
that passes exactly through the input points.

There are two Spline methods: Regularized and Tension. They
are described below, as well as the meaning of the weight
parameter, which changes depending on the Spline method. Both
methods share a number of points parameter.

Number of points: For both methods, this parameter defines the
number of points used in the calculation of each interpolated
point. The more input points you specify, the more each cell is
influenced by distant points, and the smoother the surface.
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Regularized spline

The Regularized method creates a smooth, gradually changing
surface with values that may lie outside the sample data range.

Weight: Defines the weight of the third derivatives of the
surface in the curvature minimization expression. The higher the
weight, the smoother the surface.

The values entered for this parameter must be equal to or greater
than zero. The typical values that may be used are 0, .001, .01,
1, and .5.

Tension spline

The Tension method tunes the stiffness of the surface according
to the character of the modeled phenomenon. It creates aless
smooth surface with values more closely constrained by the
sample datarange.

Weight: Definesthe weight of tension. The higher the weight,
the coarser the surface.

The values entered have to be equal to or greater than zero. The
typical valuesare 0, 1, 5, and 10.

Kriging

IDW and Spline (discussed earlier) are referred to as
deterministic interpolation methods because they are directly
based on the surrounding measured values or on specified
mathematical formulas that determine the smoothness of the
resulting surface. A second family of interpolation methods
consists of geostatistical methods (such as kriging), which are
based on statistical models that include autocorrelation (the
statistical relationship among the measured points). Because of
this, not only do these techniques have the capability of
producing a prediction surface, but they can also provide some
measure of the certainty or accuracy of the predictions.
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Krigingissimilar to IDW in that it weights the surrounding
measured values to derive a prediction for an unmeasured
location. The general formulafor both interpolatorsisformed as
aweighted sum of the data:

2(5) =3 AZ6)

where
Z(s) isthe measured value at the ith location;

A, isan unknown weight for the measured value a the ith
location;

s, isthe prediction location;
N isthe number of measured values.

In IDW, the weight, A, depends solely on the distance to the
prediction location. However, in Kriging, the weights are based
not only on the distance between the measured points and the
prediction location but also on the overall spatial arrangement
among the measured points. To use the spatial arrangement in the
weights, the spatial autocorrelation must be quantified. Thus, in
Ordinary Kriging, the weight, A , depends on afitted model to the
measured points, the distance to the prediction location, and the
spatial relationships among the measured values around the
prediction location.

To make a prediction with Kriging, two tasks are necessary: (1) to
uncover the dependency rules and (2) to make the predictions. To
realize these two tasks, Kriging goes through a two-step process:
(2) the creation of variograms and covariance functions to
estimate the statistical dependence—called spatial
autocorrelation—values, which depends on your model of
autocorrelation—fitting amodel—and (2) actually predicting the
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unknown values—making a prediction. It is because of these two
distinct tasks that it has been said that Kriging uses the data
twice: the first time to estimate the spatial autocorrelation of the
data and the second time to make the predictions.

Variography

Fitting amodel or spatial modeling is aso known as structural
analysis or variography. In spatial modeling of the structure of
the measured points, you will begin with a graph of the empirical
semivariogram, computed as:

Semivariogram(distance h) = 0.5* average| (value at location i —
value at location j)?

for all pairs of locations separated by distance h. The formula
involves calculating the difference squared between the values of
the paired locations. The image below shows the pairing of one
point (the red point) with all other measured locations. This
process continues for each measured point.
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Often each pair of locations has a unique distance, and there are
often many pairs of points. To plot all pairs quickly becomes
unmanageabl e. Instead of plotting each pair, the pairs are
grouped into lag bins. For example, compute the average
semivariance for al pairs of pointsthat are greater than 40 meters
apart but less than 50 meters. The empirical semivariogramisa
graph of the averaged semivariogram values on the y-axis and the
distance, or lag, on the x-axis (see diagram below).

Semivariance
A
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Spatial autocorrelation quantifies a basic principle of geography;
things that are closer are more alike than things farther apart.
Thus, pairs of locationsthat are closer—far left on the x-axis of
the semivariogram cloud—should have more similar values—low
on the y-axis of the semivariogram cloud. As pairs of locations
become farther apart—moving to the right on the x-axis of the
semivariogram cloud—they should become more dissimilar and
have a higher squared difference—move up on the y-axis of the
semivariogram cloud.
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Fitting a model to the empirical semivariogram

The next step isto fit amodel to the points forming the empirical
semivariogram. Semivariogram modeling is akey step between
spatial description and spatial prediction. The main application of
Kriging isthe prediction of attribute values at unsampled
locations. You have seen how the empirical semivariogram
provides information on the spatial autocorrelation of datasets.
However, it does not provide information for all possible
directions and distances. For this reason, and to ensure that
Kriging predictions have positive Kriging variances, it is
necessary to fit amodel (i.e., a continuous function or curve) to
the empirical semivariogram. Abstractly, thisissimilar to
regression analysis, where a continuous line or curveisfitted.

Select some function that serves as your model, for example, a
spherical type that rises at first and then levels off for larger
distances beyond a certain range (see previous image). There are
deviations of the points on the empirical semivariogram from the
model; some points are above the model curve, and some points
are below. But if you add the distance each point is above the line
and add the distance each point is below the line, the two values
should be similar. There are alot of different semivariogram
models to choose from.

Different types of semivariogram models

3D Analyst provides the following functions to choose from to
model the empirical semivariogram: Circular, Spherical,
Exponential, Gaussian, and Linear. The selected model influences
the prediction of the unknown values, particularly when the shape
of the curve near the origin differs significantly. The steeper the
curveis near the origin, the more influence the closest neighbors
will have on the prediction. As aresult, the output surface will be
less smooth. Each model is designed to fit different types of
phenomenon more accurately.
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The diagrams below show two common models and identify how
thefunctions differ:

* The Spherical Model

Semivariance

A

v

Distance

This model shows a progressive decrease of spatial

autocorrel ation—equivalently, an increase of semivariance—until
some distance, beyond which autocorrelation is zero. The
spherical model is one of the most commonly used models.

* TheExponentia Model

Semivariance

A

v

Distance
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This model is applied when spatial autocorrelation decreases
exponentially with increasing distance. Here the autocorrelation
disappears completely only at an infinite distance. The
exponential model isalso acommonly used model.

The choice of which model to usein 3D Analyst is based on the
spatial autocorrelation of the data and on prior knowledge of the
phenomenon.

Understanding a semivariogram—the range, sill, and
nugget

As previously discussed, the semivariogram depicts the spatial
autocorrelation of the measured sample points. Because of a
basic principle of geography—things that are closer are more
alike—measured pointsthat are close will generally have asmaller
difference squared than those farther apart. Once each pair of
locationsis plotted—after being binned—a model isfit through
them. There are certain characteristics that are commonly used to
describe these models.

Therangeand sill

When you look at the model of a semivariogram, you will notice
that at a certain distance the model levels out. The distance where
the model first flattens out is known as the range.
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Sampl e locations separated by distances closer than the range are
spatially autocorrelated, whereas |locations farther apart than the
range are not.

The value at which the semivariogram model attains the range—
thevalue onthey-axis—iscalled thesill. The partial sill isthesill
minus the nugget (see the following section).

Thenugget

Theoretically, at zero separation distance (i.e., lag = 0), the
semivariogram value is zero. However, at an infinitely small
separation distance, the semivariogram often exhibits a nugget
effect, which issome value greater than zero. If the semivariogram
model interceptsthe y-axis at 2, then the nugget is 2.

The nugget effect can be attributed to measurement errors or
spatial sources of variation at distances smaller than the sampling
interval, or both. Measurement error occurs because of the error
inherent in measuring devices. Natural phenomena can vary
spatially over arange of scales (i.e., micro or macro scales).
Variation at micro scales smaller than the sampling distances will
appear as part of the nugget effect. Before collecting data, it is
important to gain some understanding of the scales of spatial
variation that you are interested in.

Making a prediction

Thefirst task of uncovering the dependence (autocorrelation) in
your data has been accomplished. You have also finished with the
first use of the data, where the spatial information in the data—to
compute distances—is used to model the spatial autocorrelation.
Once you have the spatial autocorrelation, you proceed with
prediction using the fitted model; thereafter, the empirical
semivariogram is set aside.
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For the second task, you use the data again to make predictions.
Like IDW interpolation, Kriging formsweights from surrounding
measured values to predict at unmeasured locations. As with
IDW interpolation, the measured values closest to the
unmeasured |ocations have the most influence. However, the
Kriging weights for the surrounding measured points are more
sophisticated than those of IDW. IDW uses asimple algorithm
based on distance, but kriging weights come from a
semivariogram that was devel oped by looking at the spatial
nature of the data. To create a continuous surface or map of the
phenomenon, predictions are made for each location (cell
centers) in the study area based on the semivariogram and the
spatial arrangement of measured values that are nearby.

Search radius

You can assume that as the locations get farther from the
prediction location, the measured values will have less spatial
autocorrelation with the unknown value for the location you are
predicting. Thus, you can eliminate those farther locations with
little influence. Not only isthere less relationship with farther
locations, but it is aso possible that the farther locations may
have anegative influence if they are located in an area much
different than the prediction location. Another reason to use
search neighborhoodsis for computational speed. The smaller the
search neighborhood, the faster the predictions can be made. Asa
result, it is common practice to limit the number of pointsthat are
used when making a prediction by specifying a search
neighborhood. The specified shape of the neighborhood restricts
how far and where to look for the measured values to be used in
the prediction. Other neighborhood parameters restrict the
locations that will be used within that shape so, for example, you
can define the maximum and minimum number of measured
points to use within the neighborhood.
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Using the configuration of the valid points within the specified
neighborhood around the prediction location in conjunction with
the model fit to the semivariogram, the weights for the measured
locations can be determined. From the weights and the values, a
prediction can be made for the unknown value at the prediction
location.

3D Analyst has two neighborhood types, fixed and variable.
Fixed search radius

A fixed search radius requires a distance and a minimum number
of points. The distance dictates the radius of the circle of the
neighborhood (in map units). The distance of the radiusis
constant, so for each interpolated cell, the radius of the circle
used to find input points is the same. The minimum number of

points indicates the minimum number of measured pointsto use
within the neighborhood. All the measured points that fall within
the radius will be used in the calculation of each interpolated cell.
When there are fewer measured points in the neighborhood than
the specified minimum, the search radius will increase until it can
encompass the minimum number of points. The specified fixed
search radius will be used for each interpolated cell (cell center)
in the study area, thus if your measured points are not spread out
equally, which they rarely are, there likely will be adifferent
number of measured points used in the different neighborhoods
for the various predictions.

Variable search radius

With avariable search radius, the number of pointsused in
calculating the value of theinterpolated cell is specified, which
makes the radius distance vary for each interpolated cell,
depending on how far it has to search around each interpolated
cell to reach the specified number of input points. Thus, some
neighborhoods can be small and others can be large depending on
the density of the measured points near the interpolated cell. You
can also specify amaximum distance—in map units—that the
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search radius cannot exceed. If the radiusfor a particular
neighborhood reaches the maximum radius before obtaining the
specified number of points, the prediction for that location will
be performed on the number of measured points within the
maximum radius.

Kriging methods

3D Analyst provides two kriging methods: Ordinary and
Universal Kriging.

Ordinary Kriging

Ordinary Kriging is the most general and widely used of the
kriging methods. It assumes the constant mean is unknown. This
is areasonable assumption unless there is some scientific reason
to reject this assumption.

Universal Kriging

Universal Kriging assumesthat thereisan overriding trend in the
data(i.e., aprevailing wind) and it can be modeled by a
deterministic function, apolynomial. This polynomial is
subtracted from the original measured points, and the
autocorrelation is modeled from the random errors. Once the
model isfit to the random errors, before making a prediction, the
polynomial is added back to the predictionsto give you
meaningful results. Universal Kriging should only be used when
you know thereisatrend in your data and you can give a
scientific justification to describeit.
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Interpolating a
raster surface

You can create a new raster
surface from input point data
using four different interpolation
methods. Each method has
parameters that you can modify
to create araster that suits your
needs.

What is the power?

The power is the exponent of the
distance used in IDW interpola-
tion. Higher numbersresult in a
lower influence of distant points on
each processing cell. Lower
numbers result in more smoothing
of the surface. Reasonable power
values range between 0.5 and 3.

What is a variable radius?
A variable radius interpolation
uses the closest n points that it
finds within the maximum distance
of the output cell asinput. In
contrast, a fixed radius uses all of
the points within the specified
distance.

What are barriers?

A feature class of linear features,
such as faults or cliffs, can be used
to limit the search for input points
for the interpolation of each output
cell.

CREATING SURFACE MODELS

Interpolating using
Inverse Distance m
Weighted with a variable

Create/tadity TIM

HSD Analyst ¥ | LLayers |

|

Interpolate to Raster  #

search radius Surface Analysis Spline..
. X Reclazsify... Kriging...
1. Click 3D Analyst, point to .
Interpolate to Raster, and Convet B s
click Inverse Distance Options. .

Weighted.

2. Click the dropdown arrow and
choose the input point data
source.

Inverse Distance Weighted

3. Click the field that contains

the attribute data that you Input points:
want to interpolate. Z walue field:
4. Type the power. Pawer:

5. Click the dropdown arrow and
click Variable.

Search radiuz ype:

[s0ILsaMP

{sOIL_K

—

I\-"aliable

. Search R adius Setting
6. Type the number of points to

use as input from within the
maximum distance.

Mumber of points:

Mawimum distance:

EENE
e

7. Type the maximum distance
to search for points to use in
the interpolation.

™ Use barmier polylines:

Output cell size:

8. Optionally, check the box and
select or navigate to a feature
class to use as barriers to
interpolation.

Output razter:

I 094328 ————

IF:\interpoIation\S ol _k_IDhw

]

600 ©0 000

9. Type a cell size for the output
raster.

10. Optionally, type a name for
the Output raster. If you do
not, the raster will be
temporary.

11. Click OK.
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What is the Minimum
Count?

A fixed radius interpolation uses
all of the points within the
specified distance. If no points are
found within the search radius, the
search radius will increase for the
cell until the specified minimum
number of points is found.
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Interpolating using
Inverse Distance
Weighted with a fixed
search radius

1. Click 3D Analyst, point to
Interpolate to Raster, and
click Inverse Distance
Weighted.

2. Click the dropdown arrow and
choose the input point data
source.

3. Click the dropdown arrow and
choose the field that contains
the attribute data that you
want to interpolate.

4. Type the power.

5. Click the dropdown arrow and
click Fixed.

6. Type the distance within
which to search for input
points.

7. Type the minimum number of
points that must be included
in the interpolation for a cell.

8. Optionally, check the box and
select or navigate to a feature
class to use as barriers to
interpolation.

9. Type a cell size for the output
raster.

10. Optionally, type a name for
the Output raster. If you do
not, the raster will be
temporary.

11. Click OK.

J|SD Aralpst - | LLayer: |
CreatedModify TIN >|

Interpolate to Raster  »

Surface Analvsis 2 Spline...
Reclazsify... Friging...

Convert » I atural Meighbors. ..
Optionz. ..

Inverse Distance Weighted

Input paints: ISDILSAMP j El
Z walue field: ISDIL_K j_
Power:

Search radius type:

Search Radius Settings

Digtance:

tdimimurm number of poinks:

[ Use barmier polylines: : _: ﬁ—
I 094328
IF:\interpolation\SoiI_K_IDW E”'l

a I Cancel |

Output cell zize:

Output raster:

®00 00 6000

@
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What is a Tension spline?

A spline interpolation is a method
of fitting a surface to a set of
points. Think of the surface as a
thin plate of slightly elastic
material deformed to fit the points.
In a Tension spline, you can
control the elasticity of the surface.

What is the weight value?
The weight value in a Tension
spline adjusts the elasticity of the
surface. A weight of O resultsin a
basic thin-plate spline interpola-
tion. Larger values increase the
elasticity of the surface. Typical
weight values are 0, 1, 5, and 10.

What is the number of
points?

The number of points controls the
average number of pointsto be
contained in each region used in
computing the surface. The regions
are rectangles of equal size, and
the number of regionsis deter-
mined by dividing the total number
of input points by the number of
points. When the data is not
uniformly distributed, the actual
number of pointsin a region may
be different from the number of
points. If the number of pointsin a
region is less than eight, the region
is expanded until it contains eight
points.

CREATING SURFACE MODELS

Interpolating using a
Tension spline

1. Click 3D Analyst, point to
Interpolate to Raster, and
click Spline.

2. Click the dropdown arrow and
choose the input point data
source.

3. Click the dropdown arrow and
choose the field that contains
the attribute data that you
want to interpolate.

4. Click the dropdown arrow and
click Tension.

5. Type a weight.

6. Type the minimum number of
points that must be included
in the interpolation for a cell.

7. Type a cell size for the output
raster.

8. Optionally, type a name for
the Output raster. If you do
not, the raster will be
temporary.

9. Click OK.

J|3D Analyst ¥ | lzyer | =

Create/Modty TIN |

Interpolate ta Haste

Irverse Distance "Weighted...

Surface Analyzis »

Wieight: I ] —
Humber of points: I 12—

Output cell size:

Output raster:

Feclassify. . Kriging. .
Corvert » Matural Meighbars...
Options... |
Spline ﬂ ﬁ
Input points: [soiLsamP 1=
2 value field: [ ORGANIC_M ~
Spline type: I Tension ﬂ._

I [ —
IF:\interpolation\DF!G_Spline

(]9 | Cancel |

00000 00

o
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What is a Regularized
spline?

A Regularized spline lets you
control the smoothness of the
surface. Regularized splines are
useful if you will need to calculate
the second derivative of the
interpolated surface.

What is the weight?

The weight value in a Regularized
spline adjusts the smoothness of
the surface. The weight specifies
the weight (tau) attached to the
third derivative term, used in
minimizing the curvature of the
surface. Larger values result in
smoother surfaces and smooth
first-derivative (slope) surfaces.
Values between 0 and 0.5 are
suitable.

What is the number of
points?

The number of points controls the
average number of points con-
tained in each region used in
computing the surface. The regions
are rectangles of equal size; the
number of regions is determined by
dividing the total number of input
points by the number of points.
When the data is not uniformly
distributed, the actual number of
points in a region may be different
from the number of points. If the
number of pointsin aregionisless
than eight, the region is expanded
until it contains eight points.
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Interpolating using a
Regularized spline

1. Click 3D Analyst, point to
Interpolate to Raster, and
click Spline.

2. Click the dropdown arrow and
choose the input point data
source.

3. Click the dropdown arrow and
choose the field that contains
the attribute data that you
want to interpolate.

4. Click the dropdown arrow and
click Regularized.

5. Type a weight.

6. Type the minimum number of
points that must be included
in the interpolation for a cell.

7. Type a cell size for the output
raster.

8. Optionally, type a name for
the Output raster. If you do
not, the raster will be
temporary.

9. Click OK.

J|3D fnalyst = | lzper | =

Creste/Modiy TN b |

Interpolate to Baster b

Irverse Distance Weighted. .,

“wigight: I 01

Mumber of points:
Output cell size:

Output raster:

Surface Analysiz 3

Reclazsify... Kriging...

Convert » Matural Meighbars. ..

Options.... |

5pline 2]

Input points: [soiLsamP ==
Z value field: [sOIL_K =
Spline type: I Regularized ;.I._

I L —
I 094328 e
I F:hinterpolationt5LE_R_SPL _ﬂ_

ak I

000000 0

Cancel I
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Kriging
interpolation

There are two kriging methods:
Ordinary and Universal.

Ordinary Kriging is the most
general and widely used of the
kriging methods and is the
default. It assumes the constant
mean is unknown. Universal
Kriging should only be used
when you know thereisatrend
in your data and you can give a
scientific justification to describe
it.

By using avariable search radius,
you can specify the number of
points to use in calculating the
value of the interpolated cell.
This makes the search radius
variable for each interpolated
cell, depending on how far it has
to stretch to reach the specified
number of input points.

Specifying a maximum distance
limits the potential size of the
radius of the circle. If the number
of pointsis not reached before
the maximum distance of the
radius is reached, fewer points
will be used in the calculation of
the interpolated cell. »
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Creating a surface using
Kriging interpolation with
a variable radius

1. Click the 3D Analyst
dropdown arrow, point to
Interpolate to Raster, and
click Kriging.

2. Click the dropdown arrow and
click the Input points dataset.

3. Click the Z value field
dropdown arrow and click the
field you wish to use.

4. Click the Kriging method you
wish to use.

5. Click the Semivariogram
model dropdown arrow and
click the model you wish to
use.

6. Click the Search radius type
dropdown arrow and click
Variable.

7. Optionally, change the default
Number of points.

8. Optionally, specify a Maxi-
mum distance.

9. Optionally, change the default
Output cell size.

10. Optionally, check the Create
Prediction of standard error
check box.

11. Specify a name for the
outputs or leave the default
to create a temporary dataset
in your working directory.

12. Click OK.

J|3D Analyst ¥ | Layer |

=7

CreateModiy TN b |

Interpolate to Raster  »

Inverze Distance wWeighted. ..

Surface Analysis 3 Spline...

Reclazsify. ..

Canweart b Matural Meighbars...
Optionz...

Input paints: sample_points EI
Z value field: [ozone 4
Kriging method: & Ordinary © Universal s——
Semivariogram model: I Spherical j_
Advanced Parameters... |
Search radius type: IVariabIe j—
Search Fadiuz Setting:
Mumber of points |—12
Waimum distance: I—WUU
Output cell size: 1917ameez
[} Create Prediction of standard error: <Temparary> ﬁl
utput raster: <Temporary: _ﬂ_
,TI Cancel |

© 000 60 660
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With a Fixed radius, the radius of
the circle used to find input
pointsis the same for each
interpolated cell. The default
radius is five times the cell size
of the output grid. By specifying
aminimum number of points,
you can ensure that within the
fixed radius, at least a minimum
number of input points will be
used in the calculation of each
interpolated cell.

Deciding on the radius or
the number of points

Use the measure tool on the Tools
toolbar to measure distance
between points to get an idea of
the radius and number of points to
use.

Changing the lag size,
major range, partial sill,
and nugget

Click Advanced Parameters on the
Kriging dialog box to modify these
parameters.
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Creating a surface using
Kriging interpolation with
afixed radius

1. Click the 3D Analyst
dropdown arrow, point to
Interpolate to Raster, and
click Kriging.

2. Click the dropdown arrow and
click the Input points dataset.

3. Click the Z value field
dropdown arrow and click the
field you wish to use.

4. Click the Kriging method you
wish to use.

5. Click the Semivariogram
model dropdown arrow and
click the model you wish to
use.

6. Click the Search radius type
dropdown arrow and click
Fixed.

7. Optionally, change the default
Distance for the search radius
setting.

8. Optionally, change the
Minimum number of points.

9. Optionally, change the default
Output cell size.

10. Optionally, check the Create
Prediction of standard error

check box.

11. Specify a name for the
outputs or leave the default
to create a temporary dataset

in your working directory.
12. Click OK.

J|3D Analyst ¥ | LLayer |

Create/tadify TIM

Interpolate to Raster

Surface Analysis

=%

d

4 Spline...

Reclazzify...

» Inverze Distance Weighted. ..

Convwert

Matural Meighbars. ..

Options...

Input points:
Z value field:
Kriging method:

Semivariagram madel

Search radius type:

zample_pointz

|ozane

& Ordinary

 Universal

I Spherical

Advanced Parameters... |

|Fised

j—

Search Radius Setting:

Distance: Im
inimum number of paints: |—12
Output cell size: IW—
I Create Prediction of standard error IW ﬁl
utput raster: W——ﬂ—
’TI Cancel |

© 000 0 000

®
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What is a Natural
Neighbors interpolation?

A Natural Neighbors interpolation
combines some TIN functionality
with the raster interpolation
process. The raster surfaceis
interpolated using the input data
points that are natural neighbors
of the cell.

The interpolation method first
creates a Delauney Triangulation
of the input points (part of the TIN
creation process); the points are
nodes in a triangulation that
follows the rule that a circle
around each triangle can contain
no other nodes. This means that,
collectively, the triangles are
constrained to be as close to
equilateral triangles as possible.

For each data point, the natural
neighbors are the minimum
number of nodes in the triangula-
tion that connect to form a convex
hull around the point.

The weight of each neighbor point
is determined through the use of a
Thiessen/Voroni technique that
evaluates its area of influence.

CREATING SURFACE MODELS

Interpolating using
Natural Neighbors

1. Click 3D Analyst, point to
Interpolate to Raster, and
click Natural Neighbors.

2. Click the dropdown arrow and
choose the Input points data
source.

3. Click the dropdown arrow and
click the height source.

4. Type a cell size for the output
raster.

5. Type a name for the Output
raster.

6. Click OK.

“30 Analyst ¥ | LLayer |

5]/

Create/Modiy TIN b |

Interpolate to Raster  »

Surface Analysis 3

Spline...

Reclazzify... Kriging...

Inverze Distance Weighted. ..

Caonvert » Matural Meighbors. ..
Options... |
Matural Meighbor Interpolation HE

Creates a raster suface through wse of natural neighbar interpolation on an

input point dataset.

Imput pairks: I SOILSAMP

K-y

Height source: I ORGAMIC_M =l

Cell size:

|2.42 Fows: 2449

Columng: 57

Output raster: IF:'\interpoIation\DH G_t_MM

® 000
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SaVIng a” rasters 1. C|iC!( 3D Analyst and click J|3D Aralyst ~ | Leer | = ‘
Options. = [

i ifi Create/Modiy TH b

In a S_peCIfled 2. Click the General tab. e T

location 3. Type the name of the new Sufacednaysis b
working directory. Reclassify. .

You can specify afolder where
3D Analyst will save output
temporary rasters. Temporary
rasters are automatically deleted 4. Click OK.
when you exit the application

where they were created, unless

Alternatively, you can browse i 3
to your new working directory.

you save alayer file, scene, or 2

map document that refers to the

raster.

There are two ways to specify Gereral | Bt | Lot Size|

where your analysis results Working diecta:  [oVemel | ©
should go. The first way isto _
specify alocation on disk for Analysis maskc I = =
your results using the Analysis Analysis Coardlinate System

Opt| ons d| a.l Og bOX befOI’e yOU & Analysis output will be saved in the same coordinate
perform any analyS| S Th| s Way ?jlltﬁjnlgai:;tirpul [or first raster input if there are

a“ your anal y5| S reg'llts WI I | go to  Analysis output will be saved in the same coordinate

thls d| reC'[OI’y. The Second Way iS syztem as the active data frame.

tO SpeCI fy a Iocati onon dl g( emh W Dizplay warring message if raster inputs have to be

t| me you perform anal yS| s | n emh projected during analysis operation.

of the function dialog boxes. = -
Thisis useful if you want to sort g |_co |
your analysisresultsinto

different folders (4

By default, temporary rasters are
saved to your system’s temporary
directory, usually C:\temp.
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Set“ng an 1. Click 3D Analyst and click | [~ | Laver]

Options. -

1 Create/tadify TIM 3
anaIySIS maSk 2. Click the General tab. Interpolate to Raster  p
An analysis mask is a raster that 3. Browse to the raster that will srrimehEbss
allows an analysis operation to be the analysis mask. Reclassify...
be performed only on certain 4. Click OK. Canvert b
cells of interest in another raster. Dptions..

It contains selected cells that are

of interest for future processing
and other cells that are to be 2
masked out. The masked-out
cells should have a value of

nodata. General | Extent | Cell Gize |

Set“ ng an ana.l yss m&k means ‘working directory: Ie:\temp\ EI
that processing will only occur snelysis mask: [olevaion =] =
on selected cells and that all

Other Cel | S W| | | be ass| gned Analysis Coordinate System

Val ues Of NoData. % Analysis output wil be saved in the same coordinate

system as the input [or first raster input if there are
mltiple inputs)

Setting an analysis mask is atwo-

" Analysis output wil be saved in the same coordinate

Step proceSS: spstem a3 the active data frame.
1. The anal yS| S mag( must fl rst be ¥ Display warning message if raster inputs have to be
. . projected during analysis operation.
created using the Reclassify
dialog box. See the section on oK, | cancdl |
reclassifying rasters for more
information about creating an o
analysis mask.

2. Theanalysis mask must then
be specified in the General tab
of the Analysis Options dialog
box in order for it to be used in
al subsequent analysis.

Analysis masks will work on the
output of the surface analysis
toolsin 3D Analyst.

CREATING SURFACE MODELS



Setting the
coordinate
system for your
analysis results

Rasters with different coordinate
systems can be projected on the
fly into asingle data frame with a
given coordinate system for
display and analysisin ArcMap.
When you have rastersin more
than one coordinate system in
your scene or map, you need to
specify the coordinate system for
the output of the analysis tools.
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. Click 3D Analyst and click

Options.

2. Click the General tab.
3. Click the Analysis Coordinate

System option you wish to
use to save your analysis
results into either the coordi-
nate system of the input
raster or the coordinate
system of the data frame.

. Click OK.

J|3D Analyst ¥ | LLayer: |

Create/tadity TIM 3

Interpolate to Raster b

Surface Analysiz 3
Reclazsify. ..
Carvert »

General | Exlenll Cel Sizel

‘wiorking directony: le:\temp\— i’*l
Analysiz mask. elevation vI D”'l

Analyziz Coordinate Syztem

% Analpsis output wil be saved in the same coordinate
sypstemn as the input [or first raster input if there are

multiple inputs].

' Analpsic output will be saved in the same coordinate
system as the active data frame.

¥ Display waming message if raster inputs have to be
projected during analysis operation.

aF | Cancel |

o
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Setting the output
extent

The extent of alayer isthe x,y
coordinates for the bottom-|eft
and the top-right corners.

You can control how the output
raster extent is determined for the
Interpolation and Analysis tools.
By default, the output extent is
the same as the input dataset’s
extent.

You may only wish to perform
analysis on the areavisiblein the
map (‘ Same As Display’), or you
may wish to make the extent the
same as another layer in the table
of contents (‘Same As Layer’).
Alternatively, you can specify a
custom extent (‘* As Specified
Below’).

Setting the Snap extent
Setting the Snhap extent to a
specific grid will snap all layersto
the cell registration of the specified
grid. All layerswill share the
lower left corner and cell size of
the specified grid. Use thisto
resample layers to the same
registration and cell sizein order
to perform analysis.
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Specifying an extent for

J|3D Analyst ¥ | Layer |
analysis results

. Click 3D Analyst and click

N

Click the Extent tab.

3. Click the Analysis extent
dropdown arrow and choose
an option to specify the
extent for all subsequent
analysis results.

Y

Create/tadify TIM 3

Interpolate to Raster  »

Surface Analysiz 3
Reclazsify. ..
Careeert »

- O

Options K E

General  Estent |Cell Sie |

Analyziz extent: Same az Display -

Top: 232931.853
Left | 465054.485 Right: 500705.68
Eottam: I 206762 853

Shap extent to: Ielevation VI s

] I Cancel |
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Setting the cell size

Setting the output

J|3D Analyst ¥ | LLayer: |
Create/tadity TIM 3

cell size 1. Click 3D Analyst and click
Options_ Interpolate to Raster B
You can control the default size 2 Click the Cell Size tab. 2:iTaZiiznalysis 3

of the cellsin your output rasters.
By default, the output cell sizeis
the same as the input datasets cell
size. You can change the output
cell sizeto bethe cell size of a
dataset in the current scene or
map or acell size that you define.

Exercise caution when specifying
acell size finer than the input
grids. No new datais created,;

3. Click the dropdown arrow and

choose the method of
determining the cell size.

. Optionally, type the number of

map units to define the cell
size.

. Optionally, type the number of

rows and the number of
columns to define a cell size.

Carvert »

Generall Extent  Cell Size I

cells are interpolated using B P :
nearest-neighbor resampling. The ome s Leyer andues” 2] =]
result is as precise as the coarsest el size: | 25

input.
Mumnber of rows: I 92D—| e
i Murmber of calumns: 343 -J
|

Overriding the default cell
size

Even if you' ve set a particular cell
size on the Options dialog box, you
can override the cell size for a
particular analysis tool by setting
the cell size on the tool. 4

6. Click OK.

Analyziz cell size:

o0
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Creating TIN surfaces from vector data

TINs are usually created from a combination of vector data
sources. You can use point, line, and polygon features as input
datafor aTIN. Some of these input features should have
z-values, though not all of the features need z-values. The input
featuresto a TIN may also contain integer attribute values that
are preserved in the resulting TIN features. These may be used to
indicate the relative accuracy of different input data or to identify
features, such as roads or lakes.

Building a TIN

You can create a TIN all at once from one or more kinds of input
data, you can create it in stages, or you can add data to refine an
existing TIN. TINs are made from mass points, breaklines, and
polygons. Mass points are point height measurements; they
become nodes in the network. Mass points are the primary input
into aTIN; they determine the overall shape of the surface.

Mass points, categorized by height attribute

CREATING SURFACE MODELS

TINsallow you to model heterogeneous surfaces efficiently by
including more mass pointsin areas where the surface is highly
variable and fewer in places where the surfaceis less variable.

Breaklines are lines with or without height measurements. They
become sequences of one or more triangle edges.

Breaklines

Breaklinestypically represent either natural features, such as
ridgelines or streams, or built features, such asroadways. There
are two kinds of breaklines: hard and soft.

Hard breaklines represent a discontinuity in the slope of the
surface. Streams and road cuts could beincludedinaTIN as hard
breaklines. Hard breaklines capture abrupt changesin a surface
and improve the display and analysis of TINS.

Soft breaklines let you add edgesto a TIN to capture linear
features that do not alter the local slope of a surface. Study area
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boundaries could beincluded in aTIN as soft breaklines to
capture their position, without affecting the shape of the surface.

Polygons represent surface features with area—such as |akes—or
boundaries—also called hulls—of separately interpolated areas.

o o oo g
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Clip polygon

Hulls could define the shores of individual islandsin an
archipelago, or the boundary of a study area.

There are four polygon surface feature types: clip polygons, erase
polygons, replace polygons, and fill polygons.

Clip polygons define a boundary for interpolation. Input data that
falls outside of the clip polygon is excluded from the
interpolation and analysis operations—for example, contouring
or volume calculations.

Erase polygons define aboundary for interpolation. Input data
that falls within the erase polygon is excluded from the
interpolation and analysis operations—for example, contouring
or volume calculations.
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Replace polygons set the boundary and all interior heightsto the
same value. A replace polygon could be used to model alake or
an area on a slope excavated to alevel surface.

Fill polygons assign an integer attribute value to all triangles that
fall within thefill polygon. The surface height is unaffected, and
no clipping or erasing takes place.

The graphic on the left shows a TIN created from mass points; the graphic
on the right shows a TIN of the same area created from mass points and
breaklines.

Polygon features are integrated into the triangulation as closed
sequences of three or more triangle edges.

Including breaklines and polygonsinaTIN givesyou more
control over the shape of the TIN surface.

To get asense of the difference that breaklines can makein a
TIN, compare the surface created from mass points alone to the
surface created from mass points and breaklines.
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Building a TIN

TINs are often created from a
group of vector data sources. You
can use point, line, and polygon
features asinput datafor a TIN.
Some of these input features
should have z-values, though not
all of the features need z-values.

You can create anew TIN in
ArcMap or ArcScene. You can
use features that are in the map
Or scene, Or you can navigate to
feature classes that aren’t on the
map to include theminaTIN.
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Creating a TIN

1. Click 3D Analyst, point to
Create/Modify TIN, and click
Create TIN From Features.

2. Check the features that you
want to use in building your
TIN.

You can use the browse
button beside the Layers list
to navigate to other feature
classes to include in the TIN.

3. Click the dropdown arrow
and choose the Height
source field.

You can choose shape
geometry if the features have
3D geometry.

4. Click the dropdown arrow
and choose how the features
should be incorporated into
the TIN—as mass points,
breaklines, or polygons.

5. Optionally, click the
dropdown arrow and choose
the Tag value field if you wish
to tag the TIN features with a
value from the input features.

6. Repeat steps 2 through 5 for
each input feature class.

7. Type a name for the TIN.
8. Click OK.

e W g Settings for zelected layer
biklines Feature type: 2D poirts
peim Height source: ISPDT d
Triangulate as: W
Tag value field
Output TIMN D:ASurface\MyTIN

“30 Andlyst ¥ | LLayers |

Create/Madify TIN 3

Create TIM From Features. ..
Add Feature to TIM...

Interpolate to Raster  #

Surface Analysis 3
Fieclazzify...
Corwert »
Options....
Create TIN From Features EHE

~ Inpul

Check the laper(s] that will be used ta create the TIM. Click a layer's name to specify
itz zettings.

Layers:

000
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Adding the selected
features to a TIN

You can add features to refine a
TIN that has already been created,
rather than re-creating the TIN
from scratch. If a feature class has
some features selected, only those
features will be included in the
TIN.
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Adding features to aTIN

1.

Click 3D Analyst, point to
Create/Modify TIN, and click
Add Feature to TIN.

Check the features that you
want to add to the TIN.

You can use the Browse
button beside the Layers list
to navigate to other feature
classes to include in the TIN.

Click the dropdown arrow and
choose the Height source
field.

You can choose shape
geometry if the features have
3D geometry.

. Select how the features

should be incorporated into
the TIN—as mass points,
breaklines, or polygons.

Optionally, click the dropdown
arrow and choose the Tag
value field if you wish to tag
the TIN features with a value
from the input features.

. Repeat steps 2 through 5 for

each input feature class.

. Click OK.

e D massphtz

J |3D Analyst ¥ | Layer: IMyTIN

Create/Maodify TIN » Create TIM From Features..
Interpolate to Raster

Surface Analysis 3
Feclazsify...
Corvert »
Optiong. ..
Add Features to TIN EHE
~ Inpu
rput TIN: [MyTin | g

Check the layer(s) whose features are to be added to the TIM, Click a laper's name
to specify itz settings,

Layers:
D,Nl Settings for selected layer

Feature type: 20 lines

Height source: | ELEWATION -]
hard line: )
Tag value figld <Nones _—,i

O perim

Triangulate as:

¢ Save changes into the input TIM specified above.
1~ Save changes into a new output TIN

D4 Surfacehtin ﬂ

_D_I Cancel

Output TIM:
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Creating a TIN
from a raster

You can convert araster surface
toaTIN for usein surface
modeling or to simplify the
surface model for visualization.
Convertingto aTIN can also
allow you to enhance your
surface model by adding features
such as streams and roads that
are not represented in the original
raster.

When you convert araster to a
TIN, you need to specify the
vertical accuracy of the output
TIN with respect to the original
raster. 3D Analyst will select the
subset of points needed to
achieve thislevel of accuracy.

What is the vertical
accuracy?

The vertical accuracy isthe
maximum number of units that the
TIN surface may differ from the
cell center heights of the input
raster. Specifying a low number
resultsin a TIN that preserves
more of the detail of the raster
surface. A higher number will
result in a more generalized
representation of the surface.

CREATING SURFACE MODELS

Converting a raster to a
TIN

1.

Click 3D Analyst, point to
Convert, and click Raster to
TIN.

Click the dropdown arrow and
click the raster that you want
to convert to a TIN.

Type a vertical accuracy for
the TIN.

Optionally, check the box to
limit the number of points
added to the TIN in pursuit of
accuracy.

Optionally, type the maximum
number of points to add to
the TIN in pursuit of accuracy.

. Type a name for the Output

TIN.
Click OK.

L
>

J | 30 Analyst « | Layer: Ielevgrd

Create/Modify TIN »
Interpolate to Faster

Surtace Analysis »

Feclassify...

Features to 301

Options... Raszter to Features..

TIM ta Raster...

TIM to Features

Convert Raster to TIN

Converts a raster to a TIM by adding cell centers from the input rastér as
points until the desired vertical accuracy is achisved,

Input raster: I elevgrd ﬂ g
—Aocuracy
Z tolerance: |1 48.78 Z uriits

The z tolerance contrals the vertical accuracy of resuling TIN. The
cloger the tolerance iz ta O [maximum accuracy), the more points will be
if the TIM.

15 Guit after the following number of points have been added to the
TIM if the desired accuracy is still not achieved:

_|1 0ooooo

Output TIM:

1

[FstinsiMyTIN

=]

()3 I Cancel |

o
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Creating a raster
from a TIN

You can convert aTIN to araster
to use in surface modeling or to
extract slope or aspect informa-
tion from the TIN.

What is the Z factor?
The Z factor is used to convert the

Z units to the same scale as the x
and y units, if they are different.
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Converting a TIN to a
raster

1. Click 3D Analyst, point to
Convert, and click TIN to
Raster.

2. Click the dropdown arrow and
click the TIN that you want to
convert to a raster.

3. Click the Attribute dropdown
arrow and click the attribute
of the TIN that you want to
save as a raster.

You can choose from eleva-
tion, aspect, slope in percent-
age, and slope in degrees.
The TIN must have already
been symbolized by the

attribute in your scene or
map.

4. Optionally, set a Z factor.

5. Optionally, type the Cell size
for the raster.

6. Type a name for the Output
raster.

7. Click OK.

J|3D Analyst ¥ | Layer [tint

Create/todify TIN 3
Interpolate to Raster  »

Surface Analysis 3

Feclazsify...

Features to 301,

Optiong. ..

Faster to Features...

Faster to TIM...

TIM to Features...

Convert TIN to Raster

Converts a TIM ta a raster of elevation, slope, or azpect.

Iput TIM: |tin‘|

93]

Abtribute: I Elewation I
Z factar: I'I .0aoo
Cell size: |8.38 Rows: 218 Calurtz: 250

o0

Output rasker: ID:'\ra tershrpraster

(5]
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Managing 3D data

IN THIS CHAPTER ArcCatalog allows you to manage your 3D datain the same way that you
. manage al of your other GIS data. You can use ArcCatal og to organize your
* ArcCatalog basics work—copy, paste, move, and delete 3D datain the Catalog tree using drag

and drop, commands, or shortcut keys. You can use the Preview tab to see a

planimetric preview of your 3D datawith the Geography option or preview it

e The camera, the observer, and the in 3D using the 3D View option. You can create 3D layers of 3D and 2D
target data and assign 3D viewing properties—for example, you can set the base

heights and extrusion expressions for features with z-values stored in an

attribute. You can also control how a 3D layer is rendered during scene

navigation, and you can specify whether or not features are shaded based

on their position relative to alight source. In addition, you can create

e Creating a new 3D feature class metadata, including perspective view thumbnail graphics, for your data.

* Previewing 3D data

» Displaying 2D data in 3D

e Starting ArcScene from ArcCatalog
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ArcCatalog basics

ArcCatalog lets you organize your datain an expandable tree
view. You can view the selected item in the Catalog treein
different ways, using the tabbed view areato the right of the tree.

The Contents tab lets you see the contents of an item in the tree.
The Preview tab lets you see the data contained in the selected
item. The Metadata tab |ets you see the selected item’s metadata.

Large Icons —‘ FThumbnails
e |a® REX|hEER Qs e

X[ Cantents | Praview | Metadatal
-
E--&ta Dat Hame | Type r
= City_data a_l:onstruction Personal Geodatabase
: g Construction &P zoontours Cowverage
: brkline brklinz Shapefile
masspntz Cavesurvey Shapefile
@ deathval Raster D atazet
globe Shapefile —
| magsphtz Shapetile
| - peftinm Shapefile -
‘ i P [ . ’ ﬁ N ¥ TR - I . _PI—I

Catalog tree and contents of a folder connection

Browsing the Catalog’s contents

When you select items—for example, folders, databases, or
feature datasets—in the Catal og tree, the Contents tab lists the
contents of each item. You can expand items that contain other
items—for example, folders—and see their contentsin the tree as
well. Items such as scene documents, maps, layers, and tables
don’'t contain other items; when you select them in the Catalog
tree, the Contents shows the name and type of the object and a
thumbnail if one has been created.

You can display the Contents list in several ways. To change its
appearance, use buttons on the Standard toolbar.
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List— = Details
Cantents | F'leviewl Metadalal Contents IPrsviEwl Meladalal
B I
s 0
City_data Construction zoontours
Gkt
brklinz Cavesurvey deathieal =i
S _ _ Bl =
Large Icons Thumbnails
Contents IP[EViEWl Meladalal Cantents | Plewewl Metadatal
@ City_data [ masspritz Wame | Type :I
5 Congtruction perim ;Constluction Personal Geodatabase
zcontours @ sthelens zcontours Coverage
biklinz P sthelens Layer biklinz Shapefile
Cavesurvey @ ThyroidCancerR ates. Cavesurvey Shapefile
@ deathwal E deathval Raster Dataset
globe glabe Shapefile =
= maszpntz Shapefile
4 »
| | =] 4 | o]
List Details

Use the Contents tab and the Catal og tree to browse and manage
your data.

Previewing data

Often, viewing your data in the Contents tab shows you all you
need to find the right data for a scene or map. Sometimes, though,
you need more information. You can explore your datain the
Preview tab. As with the Contents tab, you can control how you
preview data.
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You can draw geographic data with the Geography view. You can
also examine the attributes of feature data or the contents of any
other table with the Table view. Use the dropdown list at the
bottom of the Preview tab to choose how you want to preview
your data.

Contents Preview | Metadata

Contents  Preview | Metadata

FID Shape* SURVEY | MON
Falyline 2 oomnoss |8
Palyling Z o020z |9
Palyline 2 o0z |4
Palyline 2 041030 |4
Palyline 2 osoiza |1z
Falyline £ an512-0 12
Falyline £ [ ]
Falyline 2 3052 |5

it ,I, A A =

Record:  14] 4 12 ¢ ] Sh
[ lTabIe— _F'rewew: IGeography j

L

|
~— N\,

3| o= ra =2

3

Geography and table previews—the Z in the Shape field indicates a
geometry that contains z-values.

3D Analyst a'so gives you another way to preview your data—
the 3D View preview—and anew toolbar that you can add to
ArcCatalog to navigate the 3D preview.

Contents  Preview | Metadata

Presviesw: |3D View 'I

3D View preview

MANAGING 3D pATA

[ aemarzM@ 0 a

This set of tools enables you to navigate around your datain 3D,
guery the features in your data, and create perspective view
thumbnail snapshots of your data.

Using metadata

Before you decide to use a data source in amap, you may want to
learn more about it. Metadata is background information that lets

you make better decisions about what data to use and how to use
it. You can view metadatain ArcCatal og using the Metadata tab.

Metadata usually contains documentary information about why
the data was created, who created it, and how accurate the data

Contents | Preview Metadata |

Forest Stands

ArcInfo Goverage

Spatial | Attributes

Keywords
Theme: forest, timber, logging, habitat
Place: alaska, USa, Tongass, Pacific ;l

Metadata view

is. Thiskind of information can be edited using a metadata editor
in ArcCatalog. Metadata also contains information about the
properties of the data—for example, the attributes stored for
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features or the coordinate system of the data. ArcCatalog

automatically maintainsthisinformation for you. Hane 8 ocdion| Geogiaphy| Date | Advanced | FindNow
~Define additional search criteria Siop:

You can change the way you view an item’'s metadata by — - - Now Search

choosing a different stylesheet from the dropdown list on the futer =l frcbaesvenad 2] fdevsion =]

M etadata tool bar. =

Full Test includss the ward elevation

J Stylesheet: IFGDE Fal j gf ﬁ ’-_fﬂ hIRE |
I~ Mahoase [“osee | [ T
Contents | Preview Metadata | ﬁﬁ%
Forest Stands i’ Search for data with metadata containing the word elevation.
Frequently-asked questions: When you' ve found the data you want to use, ArcCatalog lets

you drag it directly onto a map or scene document or create a
layer that specifies how the data should be symbolized and
renderedin 2D or 3D.

s What does this data set describe?

Howr should this data set be cited?

What geographic area does the data set cover?

What does it look like?

Dioes the data set describe conditions during a particular time
petiod?

“What 15 the seneral form of thus data set?

6. How does the data set represent geographic features? d|

R

n

Metadata viewed with the FGDC FAQ stylesheet

You can also use the ArcCatalog Search tool to search for data
based on information in the metadata.

The Search tool dialog box contains four tabs that allow you to
search for data that satisfies various conditions.

| =3 BB X

B (EHBR QD N

Search
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Previewing 3D
data

When the selected item in the
Catalog tree contains geo-
graphic data, you can preview
that data without having to
create a map or 3D Scene. For a
planimetric view of your data,
choose Geography from the
Preview dropdown list on the
Preview tab. For a perspective
view, choose 3D View. In order
to view datain 3D, you will
need to enable the 3D Analyst
extension.

The 3D View tools allow you to
navigate around your data in
3D. Some of these tools are like
tools that you use in ArcMap
and ArcCatalog to pan and
zoom in 2D. Other tools are »

Why does my data look flat
in 3D View preview?

TINs and feature classes with
z-values embedded in their
geometry—for example, PointZ,
PolyLinez, PolygonZ, and
Multipatch shapes—uwill be
automatically rendered in 3D when
you select 3D View. Rasters and 2D
feature classeswill be rendered as
though they rest on a flat surface.
You can create layersthat specify
3D rendering properties for all
types of data, and the layerswill be
renderedin 3D.

MANAGING 3D pATA

Navigating in 3D

1. Click the Navigate button on
the 3D View toolbar.

The Navigate tool allows you
to rotate the data in 3D, to
zoom in and out, and to pan
the data.

2. Click on the data and drag it
to the right.

When you click on the data
and drag to the right, you
rotate the data counterclock-
wise around the z-axis.

3. Right-click on the 3D data

and drag down.

When you right-click on the
data and drag down, you
zoom in to the data. »

0 ArcCatalog - F:A3D Data\sthelens

J File Edit %iew Go Tools Help

| o [cy BB X

teaae

‘ x? J Stleshest  [ESF)

J Location: IF.\3D Datahsthelens

=

|le@ @0 ®|(|[eq 0 aeqd

HXXO®| 0|z

[ Catalog =

Contents  Preview IMeladalal

£ FAD Data
B City_data

E]--g Construction
=2} zeontours
-] brklinz

B Cavesurvey
= deathval

Bl globe
E masspntz

Bl perim
-fiF] sthelens

4 sthelens Layer
4} ThyroidCancerR s

4 zeontours Layer —
[-{5 Database Connectior

30 View e

(-8 Geonnding Services =
4 | 3 Presvieu:
4
|

J File Edit “iew Go Tools Help

|e|om B8 X

o
Tu

= 39 | A ‘ QAs ‘ %2 JEtersheet' [Esri

J Location:

IF.\3D Datatsthelens Layer. Iy

=

ECELRE

lleaeaetaaq

HXXO®| 0|z

[ Catalog =]
E-{@ FA3D Data
B City_data
E]--g Construction
=2} zeontours
B brilinz
B Cavesurvey
- deathval
El globe
m masspntz
E perim
-fir] sthelens
< sthelens Layer
@ ThyroidCancerR ates.sh
4 zeontours Layer —
({5 Database Connections

0 @ Geocoding Serviess M|
4 I I »

m

Contents

Prrewigw:

Praview | Metadata |

|3D “igw 'I
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speciaized for 3D perspective
viewing.

You use the same tools for
navigating in ArcScene.

The Navigate tool combines the
functions of several of the other
tools.

Clicking the left, right, and
center mouse buttons and
dragging up, down, left, or right
lets you rotate the 3D view,
zoom in and out, and pan
across the view.

You can also use the 3D
preview to preview a scene
document before you open it in
ArcScene.

Seeing the entire dataset

If you want to see a dataset’s entire
contents after zooming and
panning around it, click the Full
Extent button on the 3D View
toolbar.
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4.

Click both mouse buttons—or
the center button on a three-
button mouse—and drag the
data to the right.

Clicking both buttons and
dragging the data pans the
data.

Click on the data and drag
up.
Clicking and dragging the

data up lowers your viewing
position relative to the data.

Click the Full Extent button.

The data returns to the
original extent and view
position.

. ArcCatalog - F:%3D Data\sthelens Layer.lyr

J File:

Edit Yiew Go Tool: Help
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o
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The camera, the
observer, and the
target

You view a scene through a
viewer’s camera. A camera’s
location in a scene is defined by
the observer property. The
point at which the camera is
directed is called the target.
When you navigate through a
scene, you are actually moving
the observer in conjunction
with the target. »

Why change the center of
the view?

By default, the center of theviewis
the center of the data. The Naviga-
tion tool, the Zoom In and Zoom
Out tools, and the field of view
toolsall change the view of the data
relativeto the current center of the
view. If you want to zoomin to see
aparticular area, centeringon it
first will prevent it from zooming
out of your field of view. Centering
on a point also allows you to rotate
theview around it.

Centering shortcut

You can center on atarget while
using the Navigate tool. Pressthe
Ctrl key and click at thelocation
wher e you want to center the scene.

MANAGING 3D pATA

Centering

1. Click the Center on Target
tool.

2. Click the location that you
want to occupy the center of
the 3D view.

0 ArcCatalog - F:A\3D Data\sthelens

J File Edit Yiew Go Tools Help
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The point you clicked is the new center of the view.
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When you center on the camera
target, the point you click
moves to the center of the view.
When you zoom to the target,
the view zooms to the point you
click.»

Zooming shortcut
You can zoomto a target while
using the Navigate tool. Pressthe

Ctrl key and right-click to zoomto
alocation.
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Zooming to a target

1. Click the Zoom to Target tool.

2. Click the location that you
want to zoom to.

,:l ArcCatalog - F:A3D Data\sthelens
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Chooze how pou want bo preview the selected item

The view zooms in to the point you clicked.
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When you set the camera
observer, the view zooms to the
point you click while pointing at
the target. You can use the Set
Observer and the Center on
Target tools to define how you
want this to happen. Anytime
you use the Set Observer tool,
the camera will point at the
current target. To point the
camera at a target that you
choose, use the Center on
Target tool first. Then when
you set the camera observer,
the camera will point toward the
target you defined. The camera,
the observer, and the target are
used in the 3D view of
ArcCatalog, as well as in the
perspective view of ArcScene.

Set observer shortcut

You can set the observer while
using the Navigate tool. Pressthe
Ctrl key and middle-click to zoom
to alocation.

Using the camera tools in
ArcScene

The Center on Target, Zoom to
Target, and Set Observer tools are
also available on the Navigation
toolbar in ArcScene.

MANAGING 3D pATA

Setting the camera
observer

1. Click the Set Observer tool.

2. Click the location that you
want to zoom to.
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The view zooms to the point you clicked, honoring the target.
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Creating a 3 thumbnail

Viewing thumbnails in the

Contents tab

If you create a thumbnail image of
your data, it will be showninthe
Contents tab when you choose

Thumbnail view.
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1. Navigate the 3D view to the
perspective that you'd like to
show in a thumbnail
snapshot.

2. Click the Create Thumbnail
button.

3. Click the Metadata tab.
The 3D thumbnail appears.
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Displaying 2D
data in 3D

2D data can be viewed in 3D if
you create a layer and set its 3D
viewing properties. You can
assign z-values to features
based on an attribute, a
constant, or an expression. You
can also specify a surface from
which to derive the z-values of
the features.

3D Analyst adds three tabs to
the Layer Properties dialog box;
these tabs alow you to modify
how alayer is rendered in 3D.
The tabs are called Base
Heights, Extrusion, and
Rendering. Most of the time, if
you want to create a layer that
you can preview in 3D, you'll
set the height of the features in
the layer using the Base
Heights tab. Sometimes you
may want to extrude features up
or down from the base height—
for example, if you want to
create lines that show the
depths of well point features.
You can set how features are
extruded on the Extrusion tab. If
you want to shade features in
your layer based on a light
source, you can set that
property of alayer from the
Rendering tab. This tab also
lets you fine-tune how your
data is displayed while you are
navigating.

MANAGING 3D pATA

Creating a layer

1. Right-click the data source
from which you want to
create the layer.

2. Click Create Layer.

3. Navigate to the folder in
which you want to save the
layer.

4. Type a name for the layer file.
5. Click Save.

The layer file is now an item
in the Catalog.

x|

&1 Catalog

Cortents Preview | Metadata
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j Cancel |

o

Setting layer properties
1. Right-click the layer.
2. Click Properties.

You can use the Layer
Properties dialog box to set
many properties of the layer
in addition to the 3D Base
Height, Extrusion, and
Rendering properties.
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Setting base heights
using an attribute

1.
2.

Click the Base Heights tab.

Click the option to Use a
constant value or expression
to set heights for layer.

Click the Calculate button.

Double-click the field that will
provide the z-value for the
features.

You can create an
expression, such as [contour]
* 3.28, to set the z-values as
well.

Click OK.

Click OK on the Layer
Properties dialog box.

The 2D features are now
drawn in 3D using the
attribute that you selected as
the z-value.

Layer Properties
General | Source Selection | Display | Svmbology | Fields | Definition Queny |
Labels | Jons&Relates Base Heights Esusion | Rendering
Heigh

¥ Use a constant valug o expression to set heights for ayer;
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€ Wbtain hefghts oy ayer fron suface:

I

Fisten Hesolutiat...

€ Layer features have Zvalues, Wse ther far hefahts.

Ll
&

Z Unit Conversion

Apply conversion factor to place heights in same units & scene:  [eustom <[ o
Offset
Add an offset using a constan or expressiors:
=
[o =

0k I Cancel Apply

4
Expression Builder

Fields Functions
CONTOURS# ;I b [ ] N
CONTOURSID |

Cos[ ]
INDE> Exp[ ]
3D Fis[ )
$FROMNODE Int[ ]
$TONODE Log( |
$LEFTPOLYGON = sinr =
Expression

[rovrouet R I

I
I
I

Save Load I 0 I Cancel I
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Setting base heights
using a surface

1. Click the Base Heights tab.
Click the Browse button.
Navigate to a surface.
Click the surface.

Click Add.

Click OK on the Layer
Properties dialog box.

2 O

The 2D features are now
drawn in 3D using the
surface that you selected to
provide the z-value.

MANAGING 3D pATA

Layer Properties
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Extruding features i

What is extrusion? 1. Click the Extrusion tab. IEyelninaties
EXU’_USIOH extendsf_eatures . 2. Optionally. type a constant General | Source Selection | Display Symbology | | Fields | Definition Query |
vertically froma given base height - Op Y, yp Lobels | donbPddles | BaseHeiohs Ewsin | Renceiing
to the height that you specify. Points height to which all features i Fitue feaures inlsyer_Extusion s pints it vetical ines, s fto
a 5 9 1 llz, ard pol b blocks.
become vertical lines, lines become will be extruded. R S EREG e
a” d OI ons beCOrne ) ) Exbiusion walug or expression:
walls, and polyg 3. Optionally, click the Calculate o =([F] e
blocks. Extrusion Expression button.
4. Optionally, click the field that = 9
you want to use in the o —

extrusion expression. You can
build complex extrusion
expressions using functions
and algebraic expressions.

5. Optionally, click Load and
browse to a previously saved
extrusion expression. ]

Click OK.

Click the dropdown list to 9
choose how you want the
extrusion expression applied.

Cancel Apply

8. Click OK.
H E3
The 2D features are now ; !
. Fields Functions
extruded using the constant SFEA el =
or expression. Bog o fon :I
FLOORS Exp[]
Fix[ ]
Int[ ]
L
g2l =l
Expreszion
FLOORS * 15 7 8 9 ! |
S D R
SR D D
ol of f_-]
Save | Load | (n] I Cancel |
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Starting Opening an existing p)
scene from ArcCatalo
ArCS Ce n e fro m g 8 ArcCatalog - C:A3DAnalyst\E xerciseF\Chernobyl. srd

1. Navigate to the scene that | Fie £ Vi Go ook Heb

Arccatalog you want to open. - LI ki daasg v

Location: C:A30ARElstE xercize 35 Chernobyl sud -
You can start ArcScene from You can use the Preview tab e :Wy—;[ ;ﬁ T H aa o0 |;|
ArcCaIalog by doub|e.c|icking and 3D View tools to preVieW “3@ oaaaa s {"70‘0 ‘*‘@E‘

a scene document or by clicking the scene before you open it. =
the Launch ArcScene button on 2. pouble-click the scene in the &laé?\g —
the 3D View Tools toolbar. Catalog tree. ik £y

{53 Exercise? = )
| B Evercised = BT -.'_-_
e iz
RN | Chermaby

C:itintest "

g iy s PRt o
@

(i@ G —

% Database Connections

: Geocoding Services LI Previgw: 30 Wiew -

I Cortents Preview | Metadata |

Opening a new scene
from ArcCatalog

[tacacaaxiooolsal

1. Click the ArcScene button on
the 3D View Tools toolbar.
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Creating a new
3D feature class

You can create new empty
feature classes in ArcCatalog to
hold the 3D feature data that
you create with the 3D Analyst
geometry interpolation tools in
ArcMap. These tools will create
3D graphics by default, but you
can use them while editing a 3D
feature class to create 3D
features. For more information
about creating feature classes
and shapefiles, see Using
ArcCatalog.
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Creating an empty 3D
feature class or shapefile

1. Right-click in the location
where you want to create the
new shapefile. Point to New
and click Shapefile.

If you want to create a
geodatabase feature class,
navigate to an existing
geodatabase and click
Feature class.

2. Type a name for the new
shapefile.

3. Click the Feature Type
dropdown arrow and click the
type (geometry) of feature
that you want to create—for
example, point, polyline,
polygon.

4. Optionally, click Edit to define
the spatial reference for the
features.

5. Click the check box to
indicate that the feature
coordinates will contain
z-values.

6. Click OK.

The shapefile is created. You
can right-click it in the
Catalog tree, click Properties,
and add attributes if you want
to store attributes for the 3D
features. You do not need to
include a height attribute, as
the z-values will be stored in
the feature geometry.
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Displaying surfaces

IN THIS CHAPTER

Displaying raster surfaces in 3D
Displaying raster surfaces

Symbolizing areas with unknown
values

Displaying TIN surfaces
Making a layer transparent

Shading a layer

ArcScene and ArcMap give you awide variety of ways to symbolize and
display surfaces. Because of the differences between rasters and TINs, you
have different options for symbolizing them.

You can classify the datain continuous rasters, stretch them to improve
contrast, and display categorical rasters with colors to represent their
unique values. For multiband rasters, such as satellite images and some
aerial photographs, you can display the raster as a red—green—blue (RGB)
composite or as a single-band stretched image. You can render cellswith
no data and background cellsin different ways.

ArcScene and ArcMap let you show the elevation of TIN surfaces or the
aspect or slope of each TIN facet. You can also show the nodes and edges
of the TIN in several different ways.

You can make all surfaces transparent and add depth and realismto a
surface by shading it based on its position relative to a light source.

123



Displaying raster
surfaces in 3D

In ArcScene, you can create 3D
representations of raster surfaces
by setting the base height from a
raster or TIN surface. You can
use this technique to visualize
terrain surfaces, show remote-
sensing images in perspective, or
create abstract visualizations of
other surface data such as
chemical concentrations or
population densities.

If you drape araster over araster
surface, you can change the
resolution of the base surface; the
base surface is usually resampled
to alower resolution in order to
increase the drawing speed. Click
Raster Resolution to set the
resolution of the base surface.
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Draping a raster on a
surface

1.

In the table of contents, right-
click the raster layer that you
want to drape over a surface
and click Properties.

2. Click the Base Heights tab.
3. Click the button to Obtain

heights for layer from surface.

If you want to use a surface
other than the current raster
layer, either select one of the
surfaces in the scene by
clicking the dropdown arrow
or click the Browse button
and navigate to another
surface.

Click OK.
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Displaying raster
surfaces

You can display rasters by
grouping their valuesinto a
number of classes, by stretching
the values to enhance contrast, or
by assigning each unique value in
the raster to a color.

How you display araster depends
on the type of datathat it
contains and what you want to
show. Some rasters have a
predefined color scheme, but for
others, ArcMap and ArcScene
will choose an appropriate
display method that you can
adjust as needed. You can change
display colors, group data values
into classes, or stretch valuesto
increase visual contrast. For
multiband rasters, you can
choose three bands to display
together in an RGB composite.
This drawing method often
improves your ability to
distinguish featuresin
multispectral images.

Why don’t | see the option
to use unique values?

You can only draw data in integer
rasters with unique values.
Continuous data can be classified,
drawn using a stretch, or—for
multiband rasters—drawn as an
RGB composite image.

DISPLAYING SURFACES

Drawing rasters that
represent continuous
surface data with
separate classes

In the table of contents, right-
click the raster layer that you
want to show by grouping
values into classes and click
Properties.

2. Click the Symbology tab.
3. Click Classified.

4. Click the Classes dropdown
arrow and click the number of
classes you want.

5. Optionally, click Classify and
choose the classification
method you want to use.

6. Click the Color Ramp

dropdown arrow and click a
color ramp.

7. Click OK.

Properties
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| Draw raster grouping values into classes

Stretched
~ Field: Clagsification
Walue: LALLES - Matural Brepks [Jenks
Momalization: |<NEINE> j Classes: I‘\U j Clagsify... |
coweFon: T )
Syrbol | Range | Label | -

I 34726327 - 39531962
[ 38531962 - 675.900914
[ | E75.900314 - 96 482207
966482207 - 1,210.57049
1,210 67043 - 1,.431.41228
1,431.41228 - 1 675.50055
1,575 BONSE - 19195335
I 151956685 - 2,163.67714

94.738327 - 38531962
385.31962 - 675.900914
£75.500314 - 966 482207
96482207 - 1.210.57043
121067049 -1.431 41228
1.4731.41228 - 1,675.50056
1675 60056 - 1.919 53285
1591968885 - 2.163.67714 d

™ Show class bresks using cell values

T ]

Dizplay NoData as j
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The continuous surface is drawn with different colors for each class.
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Continuous rasters

Most rasters that represent
surfaces contain continuous
values, whether the surface values
represent elevation, temperature,
or concentration of a chemical. It
is often useful to display continu-
ous surfaces with a continuous
grayscale or color ramp. The
Sretched option maps the low and
high valuesin the raster to a
0-255 intensity scale. You can
change the way that the values are
mapped by changing the type of
stretch used.
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Drawing rasters that
represent continuous
surface data with a
continuous color ramp

1. In the table of contents, right-
click the raster layer that you
want to show with a continu-
ous color ramp.

2. Click the Symbology tab.
3. Click Stretched.

4. Optionally, click the Color
Ramp dropdown arrow and
click a color ramp.

5. Click OK.

Properties

i) ] ‘ Draw raster stretching values along a color ramp
Stretched

(=

Calor Walue Label
3070280771 |High: 3070230771
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ak I Cancel | Lpply |
(5] (4]
@ Untitled - ArcMap [_ O]

File Edit Yiew Insett Selection Tools ‘Window Help |

|
EECEI T AR e A1
[

J

SlEs -2z ek |d|
CICRT L R L R
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Display Suurcel »
JDrawing' k@‘[" AT IZ“AHG‘ jlw j B 7 g|£'
@ [14023.95 40762795 Meters | p

The continuous surface is drawn with a continuous color ramp.
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Categorical rasters
Classifying remotely sensed
imagery, converting vector data to
raster, and running certain
analysis procedures can produce
rasters that contain categorical
values. In these cases, the values
may be highly discontinuous and
patchy, in comparison to the
continuous and, generally,
smoothly varying values of
surfaces. Categorical rasters are
usually drawn with Unique Values.

DISPLAYING SURFACES

Drawing thematic rasters
that represent unique
categories, such as land
cover

1. In the table of contents, right-
click the raster layer that you
want to show using unique
categories and click
Properties.

2. Click the Symbology tab.
3. Click Unique Values.

4. Click the Value Field
dropdown arrow and click the
field you want to map.

5. Click the Color Scheme
dropdown arrow and click a
color scheme.

If your raster has a colormap,
click Default Colors to revert
to colors specified in the
colormap.

6. Optionally, click a label and
type in a more descriptive
name.

7. Click OK.

Properties

Genala\l Source EHtemtI Display  Symbology IF\eIds |
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The categorical raster is drawn with unique colors for each value.
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What is a stretch?

A stretch increases the visual
contrast of a raster. You might
apply a stretch when your raster
appears too dark or has little
contrast. Different stretches will
produce different resultsin the
raster display. You can experiment
to find the best one for a particular
raster.
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Stretching a raster to
improve the visual
contrast

1. In the table of contents, right-
click the raster layer that you
want to increase the visual
contrast of and click
Properties.

2. Click the Symbology tab.
3. Click Stretched.

4. Click the Color Ramp
dropdown arrow and click a
color ramp.

5. Click the Stretch Type
dropdown arrow and click the
stretch you want to apply.

6. Optionally, click Histogram to
modify the stretch settings.

7. Optionally, if the raster
contains a background or
border around the data that
you want to hide, check
Display Background Value
and set the color to No Color.

The cells will display
transparently.

8. Click OK.

General | Source Eklenll Display  Symbology | Fields |

—— ‘ Draw raster stretching values along a color ramp

Color Value Label
255 [High: 255
0 |Law 1]
oo 2o =
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File Edit Yiew Insett Selection Tools ‘Window Help |
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The image raster is drawn with a contrast stretch.
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Why do | only see three
bands when | added a five-
band raster?

When you add a multiband raster
to a map or scene, you see an RGB
composite image made from three
of the bands. You can select which
three or fewer of the bands will be
drawn using the Red, Green, and
Blue color elements. By default,
the first three bands are mapped to
Red, Green, and Blue, but you can
change the band mapping for a
given image or for all images that
you add.

DISPLAYING SURFACES

Changing the band color
assignments for a
multiband raster

1. In the table of contents, right-
click the raster layer and click
Properties.

2. Click the Symbology tab.
3. Click RGB Composite.

4. Optionally, uncheck bands to
turn them off.

5. Click the Red, Green, and
Blue dropdown arrows and
select the bands of the raster
that will be displayed in red,
green, and blue.

6. Click OK.

HiiE Composite

Symbology |

laster as an RGB composite

Green ILayer_2

Red ILayerJ

I FEAVEY

Blue ILayer_E

Type: IStandald Dieviations

e 2 ™ Irvert

j Histagrams. ..

[~ Digplay Background Yalue: 0 as |+
Display NoData as _\-I

Ok I Cancel Anply
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Turning bands on and off

=] med_avhrrimg
You can quickly change the color RGB Composits

1%

1. Click the color square beside

assignments of the bands in a M R Laper 1
: the band you want to turn off. :
multiband raster. In the table of 4 E ”" @
contents, click the color square— 2. Click Visible to uncheck it. v Visitle e
Red, (_3reen, or Blue and click the The band is turned off. Layer_1
band in the multiband raster that Laer 2
you want to display using that T
color. Layer_4
Layer &

Dizplay I SouEE]

Adding asingle band of a T
multiband raster

1. Navigate to the raster.

2. Expand the raster to view the
individual bands.

3. Select a single band and click
Add.

The band is added as a
single-band raster.

Mame: ILa_l,ler_2 Add —e
Show of type IDatasets and Layers [*.|yr) j Cancel
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DISPLAYING SURFACES

Setting the default color
band assignments for
multiband rasters

1. Click Tools and click Options.
2. Click the Raster tab.

3. Click the up and down arrows
to select the bands in the
raster that will be rendered in
Red, Green, and Blue.

4. Click OK.

Toolz ‘window Help

Q ArchMap

@ ArcCatalog
Macros »
LCustomize. ..

Extensions...

Applicationl Data Viewl Lapout Viewl Tables Raster |TDE I

— Default RGE Band Combinatior

3 band data source 4 or more band data source

Fed | = Red| 1=

Green:l?_:l Green: 2_:|
Blue:l 3_% Blue:l 3_%

— Raszter Layer Pyramid Caloulation
% Always prompt for pyrarnid calculation

 Always build pyramids and don't prompt in the future
 Never build pyramids and dor't prompt in the: future

— Raster Format Browsing

" Search all files to find walid raster formats (may be show]

% Search only files that match the following file extensions to
find walid raster formats

Browse | Format Marme | Filz Extenzions |;|
ESRI GRID <GRID>

ERDAS IMAGINE *img

TIFF * tif

Mr310 * gid

JFIF [IPEG) *ipg ;I

Ok I Cancel Apply

o
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Symbolizing Setting the NoData or 5
Background display color

areas with
1. In the table of contents, right- Genersl | Source | Extent | Display  Symbology |
unknown values click the raster layer and click e [Draw raster as an RGB composits
. . Properties. m .

Sometimes rasters contain cells P : dl_
where there is no measurement of 2. Click the Symbology tab. |: e :Layeu ﬂ

3 v Green  |Laper_2 -
the surface. In grids these are 3. Check the box to Display P [ =
usually represented as NoData Background Value.
values. In remote-sensing images ionall | Sl
tha’e are Oftm tl’langu|al’ or 4 Opt|0na y, type a value to Type: IStandard Devistions j Histogrars |
linear border areas within the define the raster's Back- A I nver
raster bUt OUtS. de the areafor ground COIor. ¥ Display Backaround Value: I 0 a |‘| N
which image values were 5. Click the Background color Display NbDats a5 Fi
recorded. These are often black selector dropdown arrow and
and are called Background click a color—or no color. S
il 6. Click the Display NoData as ok | Ciresl | o] |
You can control the way that color selector dropdown
areas of NoData and Background arrow and click a color—or no
are displayed. The default isto color. 0 0 o 6
display NoData with no color. 7 Click OK.
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Displaying TIN
surfaces

TINs are made up of triangular
facets and the nodes and edges
that make up the triangles. They
may also contain breaklines—
lines that follow sets of edges
that play important rolesin
defining the shape of the
surface—such as ridgelines,
roads, or streams.

You can display one type of TIN
feature in a map or scene—for
example, just the triangles—or
all of the TIN features. You can
also symbolize each type of
feature in different ways.

DISPLAYING SURFACES

Drawing TIN faces by
elevation

1. In the table of contents, right-
click the TIN.
Click the Symbology tab.
Click Elevation.

Optionally, click the Color
Ramp dropdown arrow and
click a new color ramp.

5. Optionally, click the Classes
dropdown arrow and choose
the number of classes.

6. Click OK.

General | Souce|| Display  Svmbology | Fieids | Base Heights | Rendding |

Shiow: |F - " .
ace wit ul d color ral

[ Edge pes l = P -

Elevation W alue Field Classification

Elevation Equal Interval

Color Ramp: - LI Clagzes: |9 J Classify.
Symbal | Fange Label

808.717801 - 924248915
693186685 - 808717801
577555572 - B33.198695
[ 452.124457 - 577.655572

Add. ll I 345533343 - 462124457

[ 291.062229 - 346593343

+ [ 1115531114 - 231062229
II:lU—‘H5531114

I Show class breaks using featurs values

B08.717807 - 924.248915
593196686 - 806717801
577.655572 - 693196608
462.124457 - 577.655572
346.633343 - 462124457
231.062229 - 346.593343
116631114 - 231.062223
0.000000 - 115531114

Shaw hillshade
I illurnination

0K | Cencel Apply

4k Untitled - ArcScene M= B3
File Edit View Selection Iocls ‘indow Help ‘

DER[F =8¢ 8as sy
PALRGRAETNOT R OM|
3D Andyst > ‘ Layer: [dtm_tin - @

= Scene layers
=] dtm_tin
Edaz tupe
__ SoftEdge
— Hard Edae
Elevation
[] 317. 256787 - 328.816010
D 305 BI7E64 - 317 266787
[]294.130341 - 305.697564
[[]282 579115 - 284 138341
[ 271.019996 - 262579119
[ 253 4B0RT3 - 2710198565
[ 247.9071450 - 259 450673
[] 236 342228 - 247 801450
[] 224793005 - 236.342229

e |
Display

4

The TIN is drawn with different colors for each elevation class.
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Drawing TIN faces by
aspect

1. In the table of contents, right-
click the TIN.

Click the Symbology tab.

Uncheck Elevation—or any
other TIN face renderer that
is checked.

Click Add.

Click Face aspect with
graduated color ramp.

Click Add.

Click Dismiss. »

[Face ion with

d color ramp

W alue Field
|V Elewation

oo [ 0

Classification
Equal Interval

Clases: [3 =] Classin.

Symbol [ Rangs

T Label [

[ reezez-zom
[ 1561444441786 22022
I 132666667 - 1,561.44444
1.091.88689 - 1.326.66667
857111111 - 1.091.88889
Add. J 1 622333333 - 57111171

I 87555656 - 622.333333
ﬂj il [ |152777778 - 397.555555

||:| 82162777778

Show hilldhade
o illurvinati

1796.222222 - 2031.000000
1561.444444 - 1795222222
1326.BBEEET - 1561.444444
1091.888884 - 1326666667
857.111111 - 1091888883
£22.333333-857.111111
387.556656 - 622333333
152777778 - 387.555558
-82.000000 - 152777778

™ Show class breaks using featue values

OK. I Cancel Lpply

o

Add Renderer

does with the zame symbol
; yith graduated color ramp
n with graduated colar ram
Face zlope with graduated color ramp
Face tag value grouped with unigue sy
Faces with the same symbal
Mode elevation with graduated colar ran
Mode tag value grouped with unique syr
MHodes with the game spmbol

] sgd | Dismiss |

(6]

7]
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8. Click OK. Properties
The TIN faceS are rendered Siz::rall Suur:el Display  Syrabology IF\eIds I Base Haighlsl Hendenngl
Wlth COIOrS tO indicate the |Face aspect with graduated color ramp
. . 1 alue Field Clazsification————————————
direction that they face. [ sepect Mo
Sumbal | Range | Label | -
R Flat
025 Narth
[ z5ers Northeast
[ Jer5-1128 East
[ RAEA R Southeast
Add... + || 15752005 South
= i I 20252475 Sauthest
_IE’“WE _I I 2475 - 2325 st _
2925-3F75 Morthwest
oo | 2 -
ihumination [~ Show class breaks using feature values
oK I Cancel Apply
T

Eile Edit Miew Selection Took Window Help

|
DS\ R (¢ Eas s
I
|

PREQGRAQABLTOE K O M|
30 Analyst v | Layer [dm_in -] B f&|

=% Scene layers
B dtm_tin
Edage type
— Saoft Edge
— Hard Edge
Aspect
[IFiat
B Mot
[ Mortheast
[ East
[ Southeast
[ ] South
I Southwest
| B o
[ Morthwrest
B ot |

Digplay

@ 4

The TIN is drawn with different colors for each triangle’s aspect class.

DISPLAYING SURFACES 135



Changing the slope of a
TIN surface

TIN triangle slope values are
calculated, not stored in the TIN. If
you change the z unit conversion
factor, the slopes of each TIN face
will be recalculated.

136

Drawing TIN faces by
slope

1. In the table of contents, right-
click the TIN.

2. Click the Symbology tab.

3. Uncheck Aspect—or any
other TIN face renderer that
is checked.

Click Add.

Click Face slope with
graduated color ramp.

Click Add.

Click Dismiss. »

Properties

Face aspect with araduated color ramp

sdd | || Jrsrs.oms
_fenoe] | 3] 5 o

Shouy hill$hade
r illurninati

I~ Show class breaks using feature values

Walue Field Clagsification————————————
’V Aspact—‘ tanual
Color Famp l—-Ll Classes: [10 -] Classify..
Syrbel [ Range | Label [~
] Fla
o225 Hoith
I 225 - 67.5 Mortheast
[ |e75-1125 East
51575 Southeast
South
Southwest
West =
-3375 Horthwest

o]

Cancel Apply

o

Add Renderer

Edge twpe grouped with unique symbpl
Edges with the same aymbal
Face azpect with graduated color ramp
| Face elevation with graduated color fam
iF lope with graduated calor ramp
Face tag value grouped with unique spn
Faces with the zame symbal

Mode elevation with graduated color rane
Mode tag value grouped with unique syr
Modes with the same symbol

4| | _>| Add

Digmnizs |
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DISPLAYING SURFACES

8. Click the Color Ramp
dropdown arrow and select a
color ramp.

9. Click OK.

The TIN faces are rendered
with colors to indicate the
slope of the terrain.

Properties

Edae types
[ Elevation
O 2spect

[ |o-1pe3me342 0.00-1.64

[ 1164385342 - 33514343 164-395

[ 39514342 - 6.8625025 395-6.86
£.8625025 - 102843673 6.86-10.28
10.2643673 - 141837947 1028-14.18

14.1837947 - 187762561 1418-18.78
18.7782561 - 24.3465344 18.78 - 24.85
24.8465344 - 365762048 24.85 - 36.58

[ 365762048 - 30 3656 -30.00

ntitled - ArcScene

Scene layers
E & dim_tin
Edge type
— Soft Edge
— Had Edge
Slope
[]n00-184
[1164-395
[3%5-686
[e8e-1028
[11028-1418
[11418-1878
118782485
[ 2485 - 3658
[ 3658 - 90.00
Asoect

The TIN is drawn with graduated colors for each triangle’s slope class.
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What are tag values?

TIN nodes and triangles can be
tagged with integer values to allow
you to store additional information
about them. These integer values
can be used as lookup codes—for
example, to indicate the accuracy
of the input feature data source or
the land use type code for areas on
the surface.

The codes can be derived from
fieldsin the input feature classes.
You can symbolize tagged features
with unique values.
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Drawing TIN faces by tag
value

1. In the table of contents, right-
click the TIN.

Click the Symbology tab.

Uncheck Elevation—or any
other TIN face renderer that
is checked.

Click Add.

Click Face tag value grouped
with unique symbols.

Click Add.

Click Dismiss. »

Picperties

‘Face elevation with graduated color ramp

“alue Field Classification
’7 Elewvation Equal Interval
R T I Clagses: (9 = Llassify
Symbal | Range | Label

1796.222722 - 2031.000000
T661.444444 - 1796.222222
1326.666567 - 1561.444444
1091.888889 - 1326 686667
857111111 - 1091.888889
B22333333- 857111111
367 555556 - 622.333333
162 777774 - 387 555556
-82.000000 - 152.777778

1,796.22222 - 2,031

1.561.44444 - 1.796.22222
I 1325 GEGET -1 561 44444
[091.28889 - 1,326,667
57.111111 - 1,001 86689
Addd... J ‘l‘l 22333333 - 857111111
7. 565556 - 622.333333
| Iemeyc ] J il [ |1m277777a- 387 55566k

[N et

I~ Show class breaks using feature valuss

Show hillshade
d illuminatign

Cancel

o]

Apply

o

Add Renderer

Edge type arouped with unique symbol
Edges with the zame symbol

Face aspect with graduated color ramp
Face elevation with graduated calor ra
Face slope with graduated color ra

Faces
Mode elevation with graduated color ran
Mode tag value grouped with unique syr
Modes with the same spmbal

K

Dismizs |

_)l Add

7
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DISPLAYING SURFACES

8. Click Add All Values.

9. Click OK.

Geﬂerall Suur:el Display  Syrabology IF\eIds I Base Haighlsl Hendenngl

Shows:
Edae b |Face tag value grouped with unique symbol
g pes
O Elevation Tag Value Field LColor Schem
e WE T EE-
Syrbol | Walue | Label | Count |
<all other values: <all other values: 1}
<Heading> Face lag value 8003
a 1] E326
1 8
2 E14
3 355
ad... +
Remave ;
~ Shaw hillshade:
illurniration Add Walues... Hemove Yalues
u] Cancel Apply
(8 :
&k Untitled - AricScene [_[O] =

File Edit “iew Selection Tools Window Help

DM b =8

>

+

IR 1L

PReae@aAnuN@EI 0N

9D Akt | Layer [Tagvalues TIN -] = 3}«|

x

I=? Scene layers
=] Tagvalues TIN
Edge type
— Soft Edge
— Hard Edge
[] <all ather values>
Face tag value

Dizplay I

LA

The TIN is drawn with different colors for each triangle’s tag value.
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Drawing TIN nodes by

How else can | display TIN elevation
nodes?
You can also display TIN nodes by

tag value or all nodes using the
same symbol. 2. Click the Symbology tab.

Properties
In the table of Contents, rlght- Qeneral | Source | Display  Symbology | Fields | Base Heights | Rendering |
click the TIN. '

Face elevation with graduated color ramp

Walue Field Clagsification—————————
’V Elevation Equal Interval
(Gl e - - - Clagses: |9 = Classify..

Symbal | Range | Label |

] Edge types
ll{Elevation

Uncheck Elevation—or any
other TIN face renderer that

[ Jtraszzeze- 203 1796222222 - 2031.000000
is checked. [ |1551.44444 179522222 1561 444444 - 1796.222222
32666667 - 156144444 1326, 666667 - 1561444444
. 03188685 - 1,325, 66667 1051 835683 - 1326, BEEEET
Click Add. 7111111 - 1,091 29883 857.111111 - 1091 388883
Add J 1t | £22.333333- 857111111 622333333 - 857 111111

I 257 555556 - £22.333333 38755555 - 622.333333
[ [152777778 . 307 655556 152777774 - 307 55556
[ Jee-1m2rmme -82.000000 - 152, 777778

Remove| | 4|

Click Node elevation with
graduated color ramp.
o

Cl |Ck Add [~ Show class breaks using feature values

Click Dismiss. »

oK, I Cancel Apply

o

Add Renderer

Edge twpe grouped with unique symb
Edges with the same symbal

Faces with the same symbiol
iNode elevation with graduated color rard
Mode tag value grouped with unique syr
Modes with the game symbol

< | > Add Dismiss |
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DISPLAYING SURFACES

8. Click the Color Ramp
dropdown arrow and select a
color ramp.

9. Click OK.

The TIN nodes are rendered
with colors to indicate their
elevation.

In this example, you can also
see the Soft and Hard edges,
which are on by default, if the
TIN has them.

Genera\l Snumel Display  Symbology IFieIds | Base Haighlsl Ren

ering |

Shaw:

Edge types

[ Elevation Walue Field
b n ’7 Node elevation

|Nnde ion with graduated color 1|

amp

Clazsification
—‘ Equal Interwal

oo | D <] | e o] St |

Syrnbol | Hange

[ Label [

9598.923503 - 1,040.11433

953.732015 - 999.923003
* 913540527 - 953732015
. H75.34304 - 913 B40527

538167552 - 879.34304

Add | T | *  793.965054 - 839157552
& 750.774577 - 798966064
ﬂl LI &  7IB583003 - 750 774577

E7B.331602 - 718.583083

[~ Show class breaks using feature values

9598.923503 - 1,040.11433
953.732015 - 999.923003
913540527 - 953732015
87534304 - 918 B40527

538167552 - 879.34304

798966064 - 833.157552
TEB.774577 - 798.966064
T1B8.583083 - 758 774577
E7E.331602 - 718.583083

Ok I Cancel Apply

ntitled - ArcScene

File Edit Yiew Selection Tools Window Help

+

PAYQERAQARLOPE R O M

J
[NER=A =R SR I
|
J

=2 >

30 Analpst * | Layer: Idtm_tm
=
=% Scene layers -
=] dirn_tin
Edge type
— Soft Edge
— Hard Edge

Wode elevation

993.923503 - 1.040.11
9A5 732015 - 939 523!
+ 919.540527 - 9597321
+ E75.34804 - 313 5405,
£38.157552 - 879,349

+ TH8.9RE0R4 - 839157~
1 +
Dizplay
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How else can | display TIN
edges?

You can also display all TIN edges
with the same symbol, and you can
add and remove individual edge
types from the display using the
Add Values and Remove Values
buttons.
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Drawing TIN edges
grouped with a unique
symbol

1. In the table of contents, right-
click the TIN.

2. Click the Symbology tab.
3. Uncheck Elevation.
4. Click Edge types.

By default, only the type 1
and 2 (Hard and Soft) edges
are displayed.

5. Click Add All Values.
6. Click OK.

‘Edge type grouped with unique symbol

Tag Value Field LColor Schem
[ e I 3y e
Symbal | Walye | Label | Count |
O <all other values> <all other values>
<Heading> Edge type
1 Soft Edge ?
2 Hard Edge 7
S . d
Remove | 4 |
Add Al Walues Add Values. Femave Yalues Breaklines Only

’TI Cancel Zpply
(5) 6
&% Untitled - ArcScene [_ O] x]
J Fle Edt View Selection Tools ‘window Help
|Ds@t2ex (¢ EQes e
PR aeRQANTTOI N oHn
J D fralst > | Layer: [dtm_tin =] B

x

E=F Scene layers
= CRET
Edge type
—10
— Soft Edge
— Hard Edge
—3

Dizplay
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Making a |ayer 1. In the table of contents, right- 2

click the layer and click

transpare Nt Properties. Properties

2. C||Ck the DISplay tab. Generall Sourcel Extent Display ISymhoIogyI Base Helghtsl Rendering
[ Show Map Tips (uses primary display field)

You can make raster, TIN, and

feature layers transparent in 3. Type a value in the I Displs st remcltion i table of coriorts

scenes and mapS_ You can use Transparent box. ™ Allow interactive display for Effects toolbar

transparent [ ayersto visualize 4. Click OK. Fiesample: duing display using: [Biinear Interpolation [for cortinuous datal =l
datathat is scattered above and

below a reference plane, compare ensaer |30 1%

two surfaces, and show terrain Display Guaii

and subsurface features at the (“‘?f?‘?. , Medup - Komal

sametime. E— {

How else can | make a
layer transparent?

You can use the Adjust Transpar-
ency tool on the Effects toolbar in
ArcMap or the 3D Effects toolbar
in ArcScene to set the transparency
for a layer.

ok I Cancel Loply

© o
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Shading a layer

You can shade raster, TIN, and
feature layersrelative to the
position of alight sourcein
scenes and maps. You can use
shading to increase the
perception of depth in the scene
and to enhance details of the

topography.

Changing the light source
You can change the light source
for a scene or map to enhance the
shading on a surface. Click the
Illumination tab on the Scene
Properties or Data Frame
Properties dialog box for controls
that let you change the light source
position.

TIN face shading

You turn shading on or off for
individual TIN face renderers by
clicking the Symbology tab,
clicking the TIN face rendered, and
checking or unchecking the Show
hillshade illumination check box.
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1. In the table of contents, right-
click the layer and click
Properties.

Click the Rendering tab.

Check the box to Shade areal
features relative to the
scene’s light position.

The option to Use smooth
shading if possible is checked
by default. This minimizes the
shading of small surface
variations to create a
smoother-looking shaded
surface.

4. Click OK.

Genelall Sourcel Dlsp\ayl Symbo\ogyl Fieldz | Base Heights HENdEle

— isibili
% Penderlayer ot ol e
" Rendsr layer only while navigation has stopped
" Render layer only while navigating

Draw simpler level of detail if navigation refresh rate exceeds: 0.76= second(s]

.

=¥ Shade areal features relative to the scene's light position
¥ Use smooth shading if possible
Select the drawing prioity of areal features, related to other layers m
that may be at the same location. This helps to determine which
feature gets drawn on top of the ather.
i~ Diptimi
@ Cache layer for fastest possible rendering speed
" Render layer directly from data connection to conserve memony
Dualty entiensement fonaster mages Loy J— Hiatt
o I Cancel Aoply
(3] :
EX 1 [=] B

File Edit Wiew Selection Tooks ‘Window Help

DEd: "B ¢ H Qagv|
PRCAGRAN NPT R ON
JaDAna\ystV | Laver [dim_tin -] @

+

1

= Scene lapers -
El B dim_tin

Elevalion
[ ] 939.923503 - 1040.11.
| ] 959.732m5 - 939,923
| 919.500527 - 954,732
| 579305040 - 919,540
[ 39157552 - 879,249
[ 738966084 - 839,157
[ 758774577 - 738,966
[ ] 718.523089 - 7E.774!

| |E7e.291602 - 718583
4 »
Display
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Analyzing surfaces

IN THIS CHAPTER

Querying surface values

Understanding the shape of a
surface

Deriving slope and aspect
information from a surface

Creating contours

Analyzing visibility

Deriving hillshade from a surface
Determining height along a profile
Finding the steepest path
Calculating area and volume
Reclassifying your data

Converting surfaces to vector
data

Creating 3D features

Surfaces—fields that contain an infinite number of points—typically
embody agreat deal of information. You may want to simply view the
surface, which is a great way to understand the surface in general, or you
may be interested in specific information about parts of the surface. For
example, you might want to know the altitude, temperature, atmospheric
pressure, or concentration of a pesticide at a given point on the surface. You
might want to know whether an observer at point A can see point B or how
steep a proposed trail would be. You might be interested in the capacity of a
proposed reservoir or the amount of material in aridge. Or, you might be
interested in general information about the surface’s shape that is not
immediately apparent by simply viewing the surface. For example, you may
want to know what points are at the same elevation, what parts of the
surface face the same direction, and where the concentration of a chemical
or the land surface declines most precipitously.

In addition to letting you view surfaces in perspective and symbolize them
in different ways, 3D Analyst gives you tools to get more information about
specific points on a surface and lets you derive general information, such as
slope, aspect, and contours, from the whol e surface. 3D Analyst also gives
you tools to convert surface datainto vector data for analysis with other
vector data sources.
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Querying surface
values

Sometimes just looking at 3D
datais not enough. You often
need to query data or derive new
data to solve problems.

3D Analyst lets you explore the
data on amap or in a scene and
get the information you need.

1.

You can click surfaces or features
to find out what they are. When
you click to get information
about aTIN, you can find out the
elevation, slope, and aspect of
the point where you clicked. If
the TIN feature has atag value, it
will be shown as well. When you
click araster surface, you see the
elevation value at the point.
When you click afeature, you

Identifying features or
cells by clicking them

Click the ldentify button on
the Tools toolbar in ArcScene
or ArcMap or on the 3D View
Tools toolbar in ArcCatalog.

Click the mouse pointer over
the feature or cell you want to
identify.

0K [0 #H

= Untitled - ArcMap M (=1 E3
| e £ i e Selecton Toos iriow e |
| CEE i

Lagets: [ Topmont layers =

] 2 k| B
Sl = MyTIN LLecation: (743537 085853 175048 531 309 T
. = HEEEAE B N A
= | Elevalen maER 5
[= Shpe 1224
gt 175761
Face TagVabae O
Mo TagVakue O

Hudidge
[

e

|oomea K G O- A= | FJm 3] B u[Ar B e

“ .97 11

1,13 Metens.

see al of the attributes of the
feature.

Displaying Map Tips for

surfaces

1.
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In the ArcMap table of
contents, right-click the layer
for which you want to display
Map Tips and click
Properties. »

x|
= £F Lapers -
=] _ MyTIN -
Copy

Edge typ
Soft Edge &% Remove

HET;SaEti:? @ Zoom To Laper
[1317.2567 Yizible Scale Range  #
E 323?3;3 Set Data Source...

W 2825791 Save Az Layer File...
W 2710198
[ 259. 4608 ‘roperties:

N I
Dizplay I Sourcel
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2. Click the Display tab. 2
Displaying Map Tips for 3. Check Show Map Tips.
featu res 4. Click OK. Gieneral | Souce  Display | Symboloay | Fields |
;gjnﬁn dit?:zw S?Pr;;p&gg Tip 5. Move the mouse pointer over e——" iShowMapTips fuses pimary dplay feld]
shows the contents of a feature’s aTIN facet or raster cell to e Sttt
primary display field. see the Map Tip. #timspaent [0

You can change the primary
display field by clicking the Fields
tab in the Layer Properties dialog
box, clicking the Primary display
field dropdown arrow, then
clicking a field.

oK I Cancel Apply

Ele Edit Yiew Inset Selection Tools Window Help

DEES|F B@x o &z v\gz|.;§j|k?|
J3DAnalysl'

|laaxuaeed BErlona

£ £F Layers
=] MyTIN
Edge type
—— Soft Edge
Hard Edge
Elevation
[ 317.256787 - 328,
[ 205.697564 - 217,
[ 234.138347 - 206,
[ 232.579119 - 294,
[ 271019296 - 282

[ 259.460673 - Zilﬂ
»

Disply [Souce] £ ]‘I
| bawg -~ & C) [0~ A - | [0 =8z ulA |

@ (74327289 180037 36 Meters |
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Understanding the shape of a surface

One good way to get ageneral understanding of the shape of a
surface isto view it in 3D. You can zoom in and out and rotate
the surface to see it from different angles. When you need to
show a surface on a printed map, it can be useful to create
contour lines to represent the surface.

l
.

3D perspective hillshaded view of terrain and planimetric contour
line representation of the same area

3D Analyst gives you tools that let you create individual

contours or contours for awhole surface. An experienced map
reader can tell that the surfaceis steeper where the lines are close
together and identify ridgelines and streams from the shape of the
contours. Contour lines can give you afeel for the shape of a
surface, but they are not very useful asinput for an analysis.

3D Analyst also hastoolsthat allow for more quantitative
analysis of the shape of a surface. Slope and aspect are two ways
of quantifying the shape of a surface at a particular location.

Sopeistheincline, or steepness, of asurface. It isoften used in
analysesto find areas with low slopes for construction or areas
with high slopes, which may be prone to erosion or landslides.
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Terrain slope and aspect surfaces. In the picture on the left,
darker shades of red indicate steeper slopes. In the picture on the
right, west-facing slopes are dark blue, and southeast-facing
slopes are yellow.

Aspect is the direction a slope faces. Aspect is often used to
determine how much sun a slope will receive—for instance, to
model how vegetation will grow, how snow will melt, or how
much solar heating abuilding will receive.

Slope and aspect in rasters and TINs

Rasters and TINs model a surface’s slope and aspect in different
ways. |n araster, slope and aspect are calculated for each cell by
fitting a plane to the z-values of each cell and its eight
surrounding neighbors. The slope or the aspect of the plane
becomes the slope or aspect value of the cell in anew raster. Ina
TIN, each triangle face defines a plane with a slope and an
aspect. These values are quickly calculated, as needed, when you
query or render the faces.

Hillshading surfaces

Hillshades are the patterns of light and dark that a surface would
show when illuminated from a particular angle. Hillshades are
useful for increasing the perception of depth in a3D surface and
for analysis of the amount of solar radiation available at a
location.
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There are two waysto hillshade a surface. One technique, which
ismost useful for adding depth for 3D visualization, isto turn on
shading for the layer in ArcScene using the Rendering tab in the
Layer Properties dialog box. This shades the layer—any surface
or areal 3D feature layer—on the fly, using the scene’s
[1lumination settings. Hillshading is on by default for TINS. You
must turn it on for rasters because not al rasters are surfaces.

3D perspective view of terrain without and with hillshading

The second technique, which is useful as input for analyses and
for enhancing depth in 2D surfacesin ArcMap, isto use the
Hillshade surface analysis command in the 3D Analyst toolbar.
This creates anew hillshade raster that you can make partially
transparent and display in 2D, or 3D, with an elevation layer.

BN A\ L -}
A NGRS
SN

2D elevation raster, transparent hillshade raster, and shaded relief map
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Deriving contour lines from rasters and TINs

Contours are lines that connect all contiguous locations with the
same height—or other—value in the input grid or TIN. There are
two ways to create contours with 3D Analyst. One way isto click
the surface with the contour tool. This creates a single contour
line, which exists as a 3D graphic in a scene or map. The other
way to create contoursisto use the Contour surface analysis
command. This creates a series of contours with a given contour
interval for the whole surface. These contours are saved as a
feature class with a height attribute.

When you create contours from a grid, the contouring function
interpolates lines between the cell centers. The lines seldom pass
through the cell centers and do not follow the cell boundaries. In
contrast, when you create contours from a TIN, the function
interpolates straight lines across each triangle that spans the
contour value, using linear interpolation between the edge
endpoints to determine where the contour crosses the face.

> L~
L0 <
N\ TN

Contours created from a raster surface and from a TIN surface
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Calculating slope

What is slope?

Slope identifies the steepest downhill slope for alocation on a
surface. Slopeis calculated for each trianglein TINs and for each
cell inrasters. For aTIN thisisthe maximum rate of changein
elevation across each triangle. For rastersit isthe maximum rate
of change in elevation over each cell and its eight neighbors.

The slope command takes an input surface raster and cal cul ates
an output raster containing the slope at each cell. The lower the
slope value, the flatter the terrain; the higher the slope value, the
steeper the terrain. The output slope raster can be calculated as
percent slope or degree of slope.

rise
Degree of slope = Percent of slope = —— * 100
run

Degree of slope = 30 45 76
Percent of slope = 58 100 375

When the slope angle equals 45 degrees, theriseis equal to the
run. Expressed as a percentage, the slope of thisangle is

100 percent. Note that as the slope approaches vertical (90°), the
percentage slope approaches infinity.

The slope function is most frequently run on an elevation grid, as
the following diagrams show. Steeper slopes are shaded red on
the output slope map.

150

BEEENO0O0OEENE

High

Low

0-7
8-15
16-23
24-31
32-39
40-47
48-55
56-63
64-70
71-78

Elevation grid

1

Slope map (in degrees)
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Deriving slope
from a raster
surface

Sometimes the elevation of a
point on a surface is less
interesting than the slope of the
surface at that point.

You can derive new rasters that
show the slope of surfaces to get
this information.

Slope is rapidly calculated on the
fly for each triangle facein a
TIN, though you can aso create
rasters of slope from TIN
surfaces.

Degree and percent slope
Sope can be measured in degrees
from horizontal (0-90) or percent
slope, which is the rise divided by
the run, times 100. As slope angle
approaches vertical (90 degrees),
the percent slope approaches
infinity.

Why use a Z factor?

To get accurate slope results, the z
units must be the same as the x,y
units. If they are not the same, use
a Z factor to convert z unitsto x,y
units. For example, if your x,y
units are meters, and your z units
are feet, you could use a Z factor
of 0.3048 to convert feet to meters.
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Deriving slope

1.

Click 3D Analyst, point to
Surface Analysis, and click
Slope.

Select the surface from which
you want to derive a raster of
slope values.

3. Click Degree or Percent.

Type a Z factor. This is
calculated automatically if the
input has a defined spatial
reference that includes z unit
information.

5. Type an Output cell size.

Type the name of the Output
raster.

. Click OK.

J |3D finalyst | Laver: Ielevgrd

Create/tadify TIM 3

Interpolate to Raster  #

Contaur...

Fieclazsify. ..
Caah » Azpect...
Hillzhade...
Optiohg...
e Yiewshed...

Area and Yaolume...

I elervation

Input surface:

Output meazurement: ¥ Degres
Z factar:

Output cell size:

" Percent

3

Output raster:

Cancel |
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Calculating aspect

What is the aspect?

Aspect isthe direction that a slope faces. It identifies the steepest
downslope direction at alocation on a surface. It can be thought

of as slope direction or the compass direction a hill faces. Aspect
iscalculated for each triangle in TINs and for each cell in rasters.

Aspect is measured counterclockwise in degrees from 0—due
north—to 360—again due north, coming full circle. The value of
each cell in an aspect grid indicates the direction in which the
cell’s slope faces. Flat slopes have no direction and are given a
valueof -1.

. Flat
NW |
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The diagram below shows an input elevation grid and the output
aspect grid.

Flat
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152

Why use the aspect function?

There are many different reasons to use the aspect function. For
instance, you may want to:

e Find all north-facing slopes on amountain as part of a search
for the best slopes for ski runs.

e Calculatethe solar illumination for each location in aregion
as part of astudy to determine the diversity of life at each site.

e Find all southerly slopesin a mountainous region to identify
locations where the snow islikely to melt first, as part of a
study to identify those residential locationsthat are likely to
be hit by meltwater first.

e Identify areas of flat land to find an areafor aplaneto land in
case of emergency.
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Deriving aspect
from a raster
surface

Sometimes the elevation of a
point on a surface is less
interesting than the aspect of the
surface at that point.

To get this information, you can
derive new rasters that show the
aspect of surfaces.

Aspect israpidly calculated on
the fly for each triangle facein a
TIN, though you can aso create
rasters of aspect from TIN
surfaces.

ANALYZING SURFACES

Deriving aspect

1.

Click 3D Analyst, point to
Surface Analysis, and click
Aspect.

Click the dropdown arrow and
click the surface from which
you want to derive a raster of
aspect values.

3. Type an Output cell size.

Type the name of the Output
raster.

. Click OK.

J |3D finalyst * | Laver: Ielevgrd

T CreateMadfy TN b

Interpolate to Raster  #

Contour...

Fieclazsify. .. Slope...

o,

Corrvert » Hpso
Hillzhade. ..

Options...

e iewshed...
Area and Yolume...
2
Aspect EHE
Input surface: Ielevation ﬂ Dql

Output cell size:

o

Dutput raster: |<Temporar}'>

Cancel |
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Mapping contours

What are contours?

Contours are lines that connect points of equal value, such as
elevation, temperature, precipitation, pollution, or atmospheric
pressure. The distribution of the lines shows how values change
across asurface. Where thereislittle change in avalue, the lines
are spaced farther apart. Where the value rises or falsrapidly, the
lines are closer together.

Why map contours?

By following the line of a particular contour, you can identify
which locations have the same value. By looking at the spacing of
adjacent contours, you can gain ageneral impression of the
gradation of values.

The example below shows an input elevation grid and the output
contour map. The areas where the contours are closer together
indicate the steeper locations. They correspond with the areas of
higher elevation (in white on the input elevation grid).

rf"'ik n a {

Elevation grid and derived contour map

The attribute table of the contour features contains an elevation
attribute for each contour line.
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A Attributes of contour 1 =]

Shape 1D COMTOUR =
Falyline 1050
Falyline 1060
Folyline 1200
Folyline 1080
Palyline 1050
Falyline 1050
Falpline 1050
Polyline 1050
Folyline 1080
Palyline i 1200 |

Recard: illll 1 _Dlil Show:W Selectedl Re

1
o

4

o | 00 o e | = O
= o o e | o | =

Feature attribute table for contours

Using contours in a scene

Contours are afamiliar surface representation for many people,
and they have many usesin ascene. You can display contour
featuresin a 3D scene by setting the base height of the contours
from their value in the feature table. Contoursin a scene can
enhanceterrain visualization.

Contours superimposed on terrain surface
model
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You can also create individual 3D graphic contour linesif you
don’t want contours for the whole surface. The Contour tool on
the 3D Analyst toolbar lets you create 3D graphic contour lines
by clicking a surfacein a scene or map.

J 30 Analyst + | Layer: Ielevgld j,flp_ed/}\ ‘
ArcScene 3D Analyst toolbar !
Contour
tool
J 30 Analyst + | Layer: Ielevgrd j B e LB | - | @ ‘

ArcMap 3D Analyst toolbar

You can useindividual graphic contoursto quickly find points of
equal value in ascene. For example, you can use them to mark
thresholds in the concentration of achemical or fill linesina
reservoir.

3D graphic contours marking lines of equal
elevation

ANALYZING SURFACES

You can copy 3D contour graphics between ArcScene and
ArcMap to establish avisual correspondence between a 3D
terrain representation in a scene and a 2D representation on a

map.

L

3D graphic contour copied from a scene into a map
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Deriving contour
lines from a
surface

Contour lines are afamiliar way
of representing surfaces on maps.
A contour isaline through all
contiguous points with equal
height or other values. While
contours may be readily inter-
preted by people, they are a poor
surface model for computers.

You can create contour lines for a
whole surface, or you can click a
point and create a single contour
that passes through it.

What is the offset?

The offset lets you control the
position of the minimum contour.
By default, the contour tool uses
the minimum Input height to
calculate the elevation for the
minimum contour. If the default
minimum contour was 298 meters,
you could use an offset of 2 to
place the minimum contour at 300.

What is the Z factor?

The Z factor is used to adjust the
units of the data. For example, if
you have data in meters, and you
want to produce contours in feet,
you could use a Z factor of 3.28.
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Deriving contours

1. Click 3D Analyst, point to
Surface Analysis, and click
Contour.

2. Click the dropdown arrow and
click the surface from which
you want to derive contours.

3. Type the Contour interval.

4. Optionally, specify a Base

contour.
5. Optionally, specify a Z factor.

6. Browse to the location where
you want to save the contours
and type a name for them.

7. Click OK.

J |BD Analyst * | Laper: Ielevgld

Create/Madity TIN 3

Interpolate to Raster  #

Fieclazszify... Slope...
Conwert » Aspet...
Hillzhade. ..
Options... .
P Wiewshed...
Arza and Waolume...
Contour
Input surface: f:hdembajo-e

i~ Contour definition

Input height range:

Zmin 183 Zmaw: 1388

Contour interyval a0

Baze contour: I 0

Z factar: I 1
— Dutput infarmation bazed on input contour definition

Minirum contour: 200

Maimumm contour: 1300

Taotal number of contour intervals: 1

Output features:

[ o 1|

Il:\dem\Conn.shp @l

Cancel |
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o
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ANALYZING SURFACES

Creating a single contour

1. Click the Contour button.

2. Click the surface at the point
where you want the contour.

The contour is added as a 3D
polyline graphic. The height
of the contour is written to the
status bar.

J a0 Analyst ‘ Layer. Ielevgrd

£% Untitled - ArcScene

J File Edit “iew Selection Tool: ‘wWindow Help

|IDEE&| % & X

e
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J 30 Analyst v | Layer: [elevrd

|

= Scene layers
=] elevard
alue
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2
Dizplay -
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Analyzing visibility

The shape of aterrain surface dramatically affects what parts of
the surface someone standing at a given point can see. What is
visible from alocation is an important element in determining the
value of real estate, the location of telecommunication towers, or
the placement of military forces. 3D Analyst allowsyou to
determine visibility on a surface from point to point along a given
line of sight or across the entire surface in a viewshed.

What is a line of sight?

A line of sight isaline between two points that shows the parts of
the surface along the line that are visible to or hidden from an
observer. Creating aline of sight lets you determine whether a
given point is visible from another point. If the terrain hides the
target point, you can see where the obstruction isand what elseis
visible or hidden along the line of sight. The visible segments are
shown in green, and the hidden segments are shown in red.

Line of sight

Observer

Observer height

Target

When you create aline of sight, you first set the offset of the
observer and target points above the surface—the observer

should always be set alittle above the surface—then you click the
observer and target points, and a graphic line appears between
them.
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Line of sight created in ArcMap and copied and pasted into a 3D scene

While you cannot create aline of sight in ArcScene, you can
create one in ArcMap and copy and paste it into ascene. Theline
of sight is shown in the scene as agreen and red 3D line graphic
that follows the surface.

What is the viewshed?

The viewshed identifies the cellsin an input raster that can be
seen from one or more observation points or lines. Each cell in
the output raster receives a value that indicates how many
observer points can see the location. If you have only one
observer point, each cell that can be seen from the observer point
isgiven avalue of 1. All cellsthat cannot be seen from the
observer point are given avalue of 0.

The Observer Points feature class can contain points or lines. The
nodes and vertices of lineswill be used as observation points.

Why calculate the viewshed?

The viewshed is useful when you want to know how visible
objects might be—for example, you may need to know “From
which locations on the landscape will the landfill bevisibleif itis
placed in thislocation?’, “What will the view be like from this
road?’, or “Would this be a good place for acommunications
tower?’.
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In the example below, the viewshed from an observation point is
identified. The elevation grid displays the height of the land
(darker locations represent lower elevations), and the observation
pointismarked asagreentriangle. Cellsin green arevisiblefrom
the observation point, while cellsinred are not visible.

Displaying a hillshade underneath your elevation and the output
from the Viewshed function gives avery realistic impression of
the landscape and clearly indicates the locations that an observer
can see from the observation point.
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1 1 1. In ArcMap, click the Line of
(:.reatlng a Ilne Of sight button on the 3D
sight

Analyst toolbar.
A line of sight isagraphic line
between two points on a surface
that shows where along the line 3. Optionally, type a Target
the view is obstructed. The color offset.
of the line indicates the locations 4
where the surface is visible and
where the surface is hidden. The
status bar indicates if the target is
visible or hidden.

offset.

. Optionally, check the box to
model curvature and refrac-
tion. For this option to be
enabled, the surface must
have a defined spatial
reference in projected
coordinates and defined
Z-units.

The Line of Sight tool is only
available on the 3D Analyst
toolbar in ArcMap. Once you' ve
created aline of sight in ArcMap, 5
you can copy and pasteit into a
scene. The line of sight appears
in ascene asa3D line that
follows the shape of the surface,
with obstructed areas shown in
red and clear areas shown in
green.

What are the Observer
offset and Target offset?
The Observer offset is the eye level
of the observer used in determin-
ing what is visible from the
observer’s location. An observer
with a height of 0—the units are
the same as the surface’s z-units—
will usually have a more ob-
structed view than one with a
height of 1 or 10.

The Target offset is the height of
the target point above the surface.
Targets with a height of 0 are less
visible than taller ones.

. Click the surface at the
observer location, then click
the target location.
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Deriving a
viewshed

The Viewshed tool lets you find
the places that can be seen from
one or more observation points
or lines. If lines are used as input,
the observation points occur at
the vertices of the lines.

The Viewshed tool creates a
raster that contains cells coded to
indicate whether they are visible
to or hidden from the observer. If
there are more than one observer
points, each visible cell in the
raster shows the number of
points from which it isvisible.

The Input surface can be agrid or
TIN.

Using optional parameters
Optional viewshed parameters—
SPOT, OFFSETA, OFFSETB, and
so on—will be used if they are
present in the feature observer
attribute table. For more informa-
tion, search ArcGIS Desktop Help
for viewshed.
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Creating a map
displaying the viewshed

1. Click 3D Analyst, point to
Surface Analysis, and click
Viewshed.

2. Click the Input surface
dropdown arrow and click the
input surface you want to
calculate the Viewshed from.

3. Click the Observer points
dropdown arrow and click the
feature layer to use as
observer points.

4. Specify a Z factor. The default
is 1. The Z factor is automati-
cally calculated if the input
surface has a spatial refer-
ence with z-units defined.

5. Specify an Output cell size.

6. Specify a name for the
Output raster or leave the
default to create a temporary
dataset in your working
directory.

7. Click OK.

J |3D fnalyst ¥ | Layer: Ielevation

Create/tadify TIM 3

Interpolate to Raster  #

Cartaur...
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Computing hillshade

What is the hillshade function?

The hillshade function obtains the hypothetical illumination of a
surface by determining illumination values for each cell in an
elevation grid. It does this by evaluating the relationship between
the position of the light source and the direction and steepness of
the terrain. It can greatly enhance the visualization of a surface
for analysis or graphical display.

By default, shadow and light are shades of gray associated with
integers from 0 to 255, increasing from black to white.

The azimuth isthe angular direction
of the sun, measured from north in
clockwise degrees from 0 to 360.
An azimuth of 90 degreesis due
east. The default is 315 degrees
(NW).

~E 90

The altitude is the slope or angle of
the illumination source above the
horizon. The units are in degrees,
from 0—on the horizon—to 90
degrees—overhead. The default is
45 degrees.

The light source of the hillshade to
the left has an azimuth of

315 degrees and an altitude of

45 degrees.
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Using hillshading in analysis

By modeling shadow, you can identify those cellsthat will bein
the shadow of another cell at a particular time of day. Cells that
arein the shadow of another cell are coded O; all other cellsare
coded with integers from 1 to 255. You can reclassify values
greater than 1 to 1, producing a binary raster. In the example
below, the black areas are in shadow. The azimuth is the same,
but the sun angle (altitude) has been modified.

Sun angle: 45 degrees Sun angle: 60 degrees

Using hillshading for display

By placing an elevation grid on top of a created hillshade grid and
making the elevation grid transparent, you obtain avery realistic
image of the elevation of the landscape. You can add other layers,
such asroads or streams, to further increase the informational
content in the display.
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Deriving hillshade
from a surface

Hillshade rasters show the
hypothetical illumination of a
surface, given a specified light
source. Hillshades can be used to
analyze the intensity and duration
of sunlight received at alocation
on asurface. They are also used
in conjunction with elevation
layersto give depth to terrain
maps. Hillshade works on raster
and TIN layers.

You can accentuate topographic
features by changing the altitude
and azimuth values. Altitude is
the slope or angle of the illumi-
nation source above the horizon;
azimuth isits angular direction.

Modeling shadows

Check Model shadows to code
cells 0 if they are in the shadow of
other cells.

Specifying a Z factor

Use the Z factor to make the
z-value units the same as the x,y
units. If your x and y unitsarein
meters, and your z units are in feet,
you would specify a Z factor of
3.28 to convert feet to meters.
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Creating a hillshade
raster

1. Click 3D Analyst, point to
Surface Analysis, and click
Hillshade.

2. Click the dropdown arrow and
click the surface from which
you want to derive a hillshade
raster.

3. Specify the azimuth you wish
to use. The default is
315 degrees.

4. Specify an altitude. The
default is 30 degrees.

5. Optionally, check Model
shadows if you wish to
include the shading effect of
surrounding cells. Cells in the
shadow of other cells will be
coded 0.

6. Specify a Z factor. The
default is 1. The Z factor is
automatically calculated if the
input surface has a spatial
reference with z-units
defined.

7. Specify an Output cell size.

8. Specify a name for the
Output raster.

9. Click OK.

J|3D Analyst + | Layer: I Myeuface

CreateModify TIM »

Interpolate To Raster

Surface Analysiz T,
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Shading a raster with a

H B £F Layers -
Adding depth in 2D hillshade EBY= Hilshade of elevard
You can use a hillshade raster to Walue B Copy

- . Create a hillshade raster from .
enhance the perception of depth in High: 2 Remove

a 2D raster representation of the surface raster th‘at you Open Atribute Table
terrain. TINs support colored and want to shade (see ‘Creating Jains and Fielates »
shaded-relief directly, so you don’t a hillshade raster” in this v %oomToLa}ler

need to create a hillshade for them. chapter). OH devad |

Value @2 Zoom To R aster Resolution

Wisible Scale Range »
P High: = 2
Set Data Source...

2. In the table of contents, right-
click the hillshade layer and
click Properties.

Save fg Layer File...

) ) -
Click the Display tab. Low: ke Pemanent...

. 4 I
Type a value in the Transpar- Doy [Soa] M
ent box to set the percent '
transparency. 50% is a
reasonable value. 4 3

5. Click OK.

You should now see the
elevation raster through the
hillshade raster.

Displap Qualty———————————
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|

ak I Cancel Lpply
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Shading 3D
surfaces in a
scene

Shading increases the realism of
a 3D scene and improves your
ability to distinguish details of
the surface. By default, TIN
surfaces are drawn using
shading, though you can turn it
off. Raster surfaces can easily be
shaded, too—without the need
for creating a hillshade raster.
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Shading araster surface
in a scene

1. In ArcScene, set the base
height of the raster to itself
(see ‘Displaying raster
surfaces in 3D’ in Chapter 5).

2. Right-click the raster layer in
the table of contents and click
Properties.

Click the Rendering tab.

Check the box to Shade areal
features relative to the
scene’s light position.

The option to Use smooth
shading if possible is checked
by default. This minimizes the
shading of small surface
variations, which creates a
smoother-looking shaded
surface.

5. Click OK.
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Determining 1. In ArcMap, click the Layer

dropdown arrow and click the

helg ht along a surface that you want to Layer: Irastirﬂ 5| & | s |@
. profile.
profile . ,
2. Click the Interpolate Line —

) . @ _Lintitled - ArcMa =
PrOfIIeS mOW the Change n bUtton. J File Edit Yiew lnst Selection Tools Window Help
elevation of asurface along a 3. Click the surface and digitize ~ |[D@HM& % BB X « = |[&[E= 5 4] &8
line. They can help you assess aline. When you are finished,  [swmist~ [t [am S @ > e 22 2 =@
the difficulty of atrail or evaluate double-click to stop digitizing. EEEr e T Y

the feasibility of placing arail

line along a given route. 4. Click the Profile Graph Ergrrry
button.
e e
layout of the profile graph,
Profiling a 3D line feature right-click on the title bar of ) .
You can also create a profile graph the profile graph and click — i - e [ 24
for 3D line features, as well as for Properties. [omm~ h@[O~ 4 : E'rm‘al —.ml - —
3D graphlcs %IeCt a 3D Iine © [31416.72 483355 37 Meters | A

feature and click Profile Graph.

?

gl @)
& Profile Graph Title 1O = |
Show on Layout
PrOfI |e G ra v Reload Automatically
1000 Fieload Maw

2004 'f Load...
Save..

G004

annd Frint...
Expart...

2004 Copy Graph ta Clipboard

i]

-+
1] 500 1000

Profile Graph Sub Title
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Finding the
steepest path

You can evaluate runoff patterns
on aTIN surface model by using
the Steepest Path tool. The
Steepest Path tool calculates the
direction aball would take if
released at a given point on the
surface. The ball will take the
steepest path downhill until it
reaches the perimeter of the
surface model or it reaches a
pit—a point al surrounding areas
flow into. The result isa 3D
graphic line added to the map or
scene.

You can use the Steepest Path
tool to evaluate the integrity of a
TIN surface model, for example,
to find paths that end unaccount-
ably or meander off in adirection
different from runoff on the
actual site. If you’re going to use
the model for runoff studies,
you'll need to correct such
anomalies.
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. Click the Steepest Path tool.

. Click the surface at the

location where you want the
path to begin.

J 30 Analyst = J Layer: IM_I,ITIN

é} Untitled - ArcScene

File Edit “iew Selection Tool ‘wWindow Help

DSM| b e x|

B Q&N

J
J
lvavqaeaanuO@ I Non
J

3D Analyst ~ | Layer: IM_I,ITIN

|%

Scene layers
FuTIN

Drisplay

=2
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Calculating area
and volume

Use the Area and Volume
Statistics tool to calculate 2D
area, surface area, and volume.
All arerelative to agiven
reference plane.

The 2D area of arectangular
patch of surface model is simply
its length times its width. The
surface areais measured along
the slope of the surface; it takes
the variation in the height of the
surface into account. Unless the
surface is flat, the surface area
will always be greater than the
2D area. You can compare the
values for the 2D area and
surface area to get an indication
of the roughness or slope of the
surface—the larger the difference
between the values, the rougher
or steeper the surface.

The volume is the space—in
cubic map units—between the
surface and a reference plane set
at a particular height. You can
determine the volume above the
plane or below it, so you can
answer questions such as “how
much material is between the
1,200-foot contour and the top of
this hill?” or “how much water
could be stored in this reservoir
if the top of the damis at 300
meters?’
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. Click 3D Analyst, point to

Surface Analysis, and click
Area and Volume.

. Click the dropdown arrow and

click the surface for which you
want to calculate area and
volume statistics.

. Type a height for the

reference plane.

. Click to calculate above or

below the reference plane.

. Optionally, type a Z factor to

convert the z units to x,y units
if the z units of the surface
are not the same as the

X,y units.

You will get inaccurate results
if the units are not the same
and you do not include a

Z factor.

. Optionally, check the box to

save the results to a text file.

. Optionally, type a name for

the text file where the results
will be saved.

. Click Calculate statistics.

The 2D area, Surface area,
and Volume will be reported
in the area below this button
and optionally written to a text
file.

You can change the
parameters and click the
button again to repeat the
calculation.

9. Click Done.

J |3D Analyst ¥ | Layer: Itenain

Create/todify TIM 3

Interpolate to Raster

Contour...
Feclazsify... Slope. ..
CaaEih » Azpect...
Hillshade...
Options. ..
i Yiewshed...

Area and Vaolume. ..

Area and Yolume Statistics

Calculates area and waolume statistics for a suface abowve or below a reference plane at a

specified height.

Input surface: I Fhwarktemrain

i

—Reference p

Height of plane: ID

Input height range 2 min: - 0.00

& Caloulate statistics above plane

Z max: 3240.00

7 Calculate statistics below plane |

Z factor: |1

— Dutput statizhic:

Caloulate statistic: |
—_—
20 area: Surface area:

0 1]

Wolurne:

¥ Savelsppend statistics to test file

IF.\WUrk\areavuI.lxl

Q® © 00 Qé

Done

|_U&

o
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Reclassifying data

What is reclassification?

Reclassifying your data simply means replacing input cell values
with new output cell values. Reclassifying continuous datainto
categoriesis an important step in the process of transforming
surface datainto vector datafor analysis.

Theinput data can be any raster format. If you add a multiband

raster, the first band will be taken and used in the reclassification.

Why reclassify your data?

There are many reasons why you might want to reclassify your
data. Some of the most common reasons are to:

» Replace values based on new information.
» Classify certain valuestogether for display.

» Classify certain values together for conversion to vector
format for analysis.

* Reclassify valuesto acommon scale.

e Set specific valuesto NoData or to set NoDatacellsto a
value.

Replacing values based on new information

Reclassification is useful when you want to replace the valuesin
the input raster dataset with new values. This could be due to
finding out that the value of a cell, or anumber of cells, should
actually be adifferent value. For example, this may happen if the
land use in an area changed over time.

ANALYZING SURFACES

Grouping values together

You may want to simplify the information in adataset. For
instance, you may want to group together various types of forest
into one forest class or group aspect values into general
categories, such as north-facing and south-facing slopes.

You may also want to do overlay and selection on datafrom a
surface—for example, finding and selecting areas that have low
slope and southeast aspect. You can create the vector datafor this
kind of polygon overlay and selection using reclassified slope
and aspect rasters.

Reclassifying values of a set of rasters to a common
scale

Another reason to reclassify isto assign values of preference,
sensitivity, priority, or some similar criteriato araster. This may
be done on asingle raster (araster of soil type may be assigned
values of 1-10 that represent degree of susceptibility to erosion)
or with several rasters to create a common scale of values.

Setting specific values to NoData or setting NoData
cells to avalue

Sometimes you want to remove specific values from your
analysis. For example, a certain land cover type may have
restrictions—such as wetlands restri ctions—that mean you can’t
build there. In such cases you might want to change these values
to NoData in order to remove them from further analysis.

In other cases, you may want to change a value of NoDatato be a
value. For example, you might acquire new information and want
to update a value of NoData with the new value.
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Reclassifying
your data

The Reclassify dialog box
enables you to modify the values
in an input dataset and save the
changes to a new output dataset.

There are many reasons why you
may wish to do this, including
replacing values based on new
information, grouping entries,
reclassifying values to acommon
scale—for example, for usein
suitability analysis—or setting
specific values to NoData or
setting NoData cellsto avalue.

The Load button enables you to
load a remap table that was
previously created by pressing
the Save button and applying it to
the input raster dataset.

The Save button enables you to
save aremap table for later use.

Replacing NoData values
NoData values can be turned into

numeric values in the same way as
you replace any value.

Changing the classes of
your old values

Click Classify to classify your old
values differently.

Click Unique to separate classes of
old values into unique values.
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Replacing values based
on new information

1.

Click the 3D Analyst
dropdown arrow and click
Reclassify.

Click the Input Raster
dropdown arrow and click the
raster with a value you wish
to change.

Click the Reclass Field
dropdown arrow and click the
field you wish to use.

. Click the new value you wish

to change and type a new
value.

. Type the OId values entry in

each New values input box
for all other values to keep
them the same in the Output
Raster.

Optionally, click Save to save
the remap table.

Specify a name for the Output
Raster or leave the default to

create a temporary dataset in

your working directory.

. Click OK.

J|3D Analyst | Layer: Ilanduse ﬂ /=N

Create/todify TIM 3

Interpolate to Raster

Surface Analysis

3

Corwert

_o

Optionz. ..
2
Reclassify E
Input Raster: IIanduse j = |
Reclass Field: IVaIue ﬁ-——e
— Set values to reclazsify
0ld values | Mew values - Clazzify... |
F— o
5 5 ..... s | | Unique |
7 7
1 1 Add Entry |

12

13

o

Load.. |

13 LI Delete Entriesl

Save... |

[T Change missing values fo NoData

Output B aster:

|< EMPOrary:

=

ak. I Cancel |

o o
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Grouping entries | [20 ndyst = | Laver: [landuse =l B >

Ungrouping entries 1. Click the 3D Analyst Create/Modify TIN-— »
To ungroup entries, right-click the dropdown arrow and click Interpolate to Raster b
group and click Ungroup Entry. Reclassify. Sulface fnalysis b

2. Click the Input Raster M
dropdown arrow and cick the |Gy

Changing the classes of raster whose values you wish Opticrs...

your old values to group.

Click Classify to change the 3. Click the Reclass Field

classification of your old values. dropdown arrow and click the 2

Click Unique to separate classes of field you wish to use.

old values into unique val ues. 4. Click the New values you
wish to group—click one, Input Faster: [ &:\spatialanduse i =
then hold down the Shift key Reclass Field: fLanduse ﬂ_—e
and click the next one—then — Get values to reclassify

right-click on Group Entries.

0ld wvalues | Mew values

[Clazsifi.. |
Unigue | 0

6. Specify a name for the _Aadeny |

Output Raster or leave the waler x| Delete Eriies|
default to create a temporary

dataset in your working
directory.

5. Optionally, click Save to save
the remap table.

Load... | Save... |

[T Change miszing values fo MoD ata

7. Click OK. Dutput Raster: f<Tempeorany> a|

[ ok | cancel |
6 0 o
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Changing input ranges to
unique values

If your input values are split into
ranges and you want them to be
unique values, click Unique.

See ‘ Sandard classification
schemes’ in Using ArcMap.
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Changing the
classification of input
ranges

Click the 3D Analyst
dropdown arrow and click
Reclassify.

2. Click the Input Raster
dropdown arrow and click the
raster whose values you wish
to reclassify.

3. Click the Reclass Field
dropdown arrow and click the
field you wish to use.

Click the Classify button.

Click the Method dropdown
arrow and choose a classifi-
cation method to use to
reclassify your input data.

6. Click the Classes dropdown
arrow and choose the number
of classes into which to split
your input data.

Click OK.

Modify the New values for
your output grid if
appropriate.

9. Specify a name for the Output
Raster or leave the default to
create a temporary dataset in
your working directory.

10. Click OK in the Reclassify
dialog box.

6 o

2
Reclassify
Input Faster: Ielevation ﬂ = |
Reclass Field: IVaIue j
— Set values to reclassify
Old values | Mew values |:| Clazzify...
436.000000 - 445343511 1 = :
445 845871 455 B5AEE D Uit |
455839621 - 465.043432 3
4B5.849432 - 475 7959242 4 Add Entry
475739242 - 485743053 5 —I
485.749053 - 495 B95864 B LI Delete Entriesl
Load... | Save... |

™ Change missing values to MoData

Output R azter:

|<Temp0rary>

Classification

- Classification

Classification Statistics

| |
Method: [ Guantie | Tount E02765
Mirimum 436
Classes: (10 - M awirnuirn: 4383
D ata Exclusion Sum: 947399523
: Mean 1571.75603
I~ Wse Custor i & W Exclusion .| Standard Deviation 701 842713
= Bl custar it
Shamiclass (o1 vl & Sanplng._|
R A | ) e ez S |
Colurons: [100 = I ShowStd Dev. [ ShowMean BroakVaues % |
30000 lpBBg g 2 8 & ;33;?“
- EEgE® D o8 9 @ 2
Elelelnla g o w oo & 1114 39063
2|9 |8 B 3| B Z 126857031
e I el e A A 14535501
168485547
20000 194695034
225532031
150004 2640 76953
1383
10000
5000 . 0
0 T T T oK
436 142275 24005 3396.25 1383 |
I= S breaks to datawalies = (o ot Cancel J
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To change a value to
NoData

You can also type “ NoData” in the
input box for a new value to
change an input value to NoData.

ANALYZING SURFACES

Setting specific values to
NoData

Click the 3D Analyst
dropdown arrow and click
Reclassify.

2. Click the Input Raster
dropdown arrow and click the
raster with values you wish to
set to NoData.

3. Click the Reclass Field
dropdown arrow and click the
field you wish to use.

4. Click the input boxes for the
New values you wish to turn
to NoData.

5. Click Delete Entries.

Check Change missing
values to NoData.

7. Optionally, click Save to save
the remap table.

8. Specify a name for the
Output Raster or leave the
default to create a temporary
dataset in your working
directory.

9. Click OK.

The values you deleted will
be turned to NoData in the
output grid.

2
Reclassify E
Input Fiaster: IIanduse j =3 |
Reclass Field: ILanduse‘I j_
— Set values to reclassify
| 0ld walues | Mew values |ﬁ [l azsifi.. |
e WA B
Hay/Pemanent Pasture 7 Unique
Industrial g J
Mixed Forest 3 Add Entry |
-
1 x| Delete Enries |

™ Change missing values to MoData

© 0

Dutput Raster: |<Temporary> = | |
] I Cancel |
Reclassify E
Input Fiaster: IIanduse j =3 |
Reclass Field: ILanduse‘I j
— Set values to reclazsify
Old values | Mew walues |:| [z, |
Hayp/Permanent Pasture 7 :
Industrial g Uirigp |
Miwed Forest 9
Other Agricultural 11 Add Entry |
Fiezsidential 12
Faw Crop . - 13 LI Delete Entriesl
Load... I Save... |

¥ ‘Change missing values fo NoDats

utput Faster: < | emporany

=]

] I Cancel |
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Converting rasters and TINs to vector data

Why convert from surfaces to vectors?

Raster and TIN surfaces may contain information that you would
liketo usein conventional, vector-based, GIS operations. Two
such vector-based operations are overlay and selection by
location.

Converting rasters to features

The general stepsto convert rastersto features for analysis are:

1. Convert the raster surface datato categorical data (elevation,
slope, or aspect categories).
2. Convert the categoriesto polygons.

3. Usethe polygons with other vector data and select the areas
that meet some criteria.

For example, suppose you have araster elevation model and a
polygon feature class of vegetation.

g7 m@;
s 7 Ji

You might want to select parts of a study areathat are below
1,000 metersin elevation and have a particul ar vegetation type.
In order to do the vector overlay and selection with the elevation
data, you need to convert the raster to polygons.

Raster elevation
model and vector
vegetation feature
class.
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Raster elevation

’_/ model with

E continuous values
and raster converted
/F *

to categorical values

Polygon feature
class created from
the raster categories

Polygon feature class
of vegetation types
and selected

i - o 7 vegetation that falls
i within a selected
:? :? elevation class
= polygon

You can also use this technique to extract linear features from
rasters. For example, you could extract stream courses or roads
from land cover rasters or remotely sensed images.

Converting TINs to features

Converting TINsto features involves fewer steps. You can extract
slope and aspect polygons directly from TIN surfaces, or you can
extract the elevation values of nodesin the TIN as a point feature
class. You can use the slope and polygon features extracted from

aTIN just as you would use such features extracted from araster.
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Converting
surfaces to vector
data

You can convert surface data to
vectors—point, line, or polygon
features—for use in selections or
overlay or for editing.

Rasters must be reclassified from
continuous data to categorical
data—for example, from slope in
degrees to slope categories or
from elevation values to eleva-
tion classes.
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Converting raster data to
features

1.

Click the 3D Analyst
dropdown arrow, point to
Convert, and click Raster to
Features.

Click the Input raster
dropdown arrow and click the
raster dataset you want to
convert to a feature.

. Click the Field dropdown

arrow and click the field you
want to copy to the output
features.

Click the Output geometry
type dropdown arrow and
click the type of feature you
want to create from your
raster data.

. Specify a name for Output

features or leave the default
to create a temporary dataset
in your working directory.

Click OK.

J |3D Analyst = | Layer: Ireclass of MyDEM

Create/tadity TIN
Interpolate to Raster

Surface Analysiz

»
»
»

Reclazsify...

Corwvert

Optiohs...

Features to 30...

HRaster to Feature

Input razter:
Field:
Output geometry bype:

DOutput features:

R aster to Features...

Faster to TIM..

TIM to Raster...

TIM to Features...

EHE
[Reclass of MyDEM i
[ alue [
|POLYGON [~

Ic:\ Datahd,_palys Dq'l
] I

Cancel |
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Converting TIN data to
features

1.

Click the 3D Analyst
dropdown arrow, point to
Convert, and click TIN to
Features.

Click the Input TIN dropdown
arrow and click the TIN you
want to convert to features.

Click the Conversion
dropdown arrow and click the
type of conversion that you
want to do.

Specify a name for the Output
feature or leave the default to
create a temporary dataset in
your working directory.

Click OK.

J|3D Analyst | La.'r'EEIMPTW ﬂ J,P?ﬁ e
 CieateModiy TN b

Interpolate to Raster

Surface Analysis 3

Feclazsify...

Features to 30,

Optionz. .. Faster to Features. ..

Faster to TIM. .

TIM b Raster...

Convert TIN To Features 2 | x|

Takes an input TIM and converts its elements into features that are
wiritten to an output feature class.

Input TIM: IM_I,IT|N vI qu

Carvversion: Inodes ta paints [data nodes orily) j—

©0

Output: IF:\Myfeaturesktinfeaturﬂ EI

aF. I Cancel |

o o
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Creating 3D
features

It is often useful to have features
with 3D geometry. Although you
can display 2D features by
draping them over a surface, 3D
features are displayed more
rapidly, and you can share them
with others without having to
send along the surface data.

You can convert existing 2D
features to 3D in three ways. One
method is to derive the height
values of the features from a
surface. The second is to derive
the height value from an attribute
of the features. The third isto
derive the features' height from a
constant value.

You can also digitize new
features over a surface in
ArcMap and interpolate the
features’ z-values from the
surface during digitizing.

Creating 3D graphics

You use the same tools to digitize
3D graphics from a surface as you
use to digitize 3D features. See
‘Creating 3D graphics by
digitizing over a surface’. You can
copy and paste 3D graphics from
ArcMap to ArcScene.
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Deriving existing
features’ height from a
surface

1. Add the 2D features and the
surface to a map or scene.

2. Click 3D Analyst, point to
Convert, and click Features
to 3D.

3. Click the Input Features
dropdown arrow and click the
features that you want to
convert to 3D.

4. Click the Raster or TIN
Surface button to set the
source for the features’
heights.

5. Click the dropdown arrow and
click the surface that you
wish to use.

6. Optionally, browse to the
location where you want to
save the output feature class
or shapefile.

7. Type the name of the output
3D feature class or shapefile.

8. Click OK.

J|3D Analyst = | LaPEfilM}'DEM =l
C Create/Modiby TN b

Interpolate to Raster b

Surface Analysiz 3

Reclazsify...

Cotvert Features to 30...

Options... Faster to Features...
Raster to TIM...
TIM to Raster...
TIM to Features. ..
4 3
Convert Features To 3D
InpufFeatures:  [ioads = EI
Sofrce OF Height
+ Raster or TIN Surface: IM}'DEM _: E{ e
 Input Feature Attribute: IFNDDE_ j
" Mumeric Constant: IU_U

Output Features:  [F-4 20 _roads

[ g |

Cancel |

o
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Giving all of the features
the same z-value

You can click the numeric constant
button if you want to give all of the
output 3D features the same
z-value.
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Deriving existing
features’ height using an
attribute

1. Add the 2D features to a map
or scene.

2. Click 3D Analyst, point to
Convert, and click Features to
3D.

3. Click the Input Features
dropdown arrow and click the
features that you want to
convert to 3D.

4. Click the Input Feature
Attribute button to set the
source for the features’
heights.

5. Click the attribute that you
wish to use for the features’
heights.

6. Optionally, browse to the
location where you want to
save the output feature class
or shapefile.

7. Type the name of the output
3D feature class or shapefile.

8. Click OK.

J |3D Analyst = | Layer: IMyDEM

Create/tadify TIM 3
Interpolate to Raster  w

Surface Analysis 3

Reclazzify...

Corwert

Features

Options... Faster to Features...
Raster to TIN. ..
TIM to R aster. .
TIM to Features. ..
4 3
Convert Features To 3D
InputfFeatures: | contaur ﬂ EI
Source OF Height:
Raster ar TIN Surface: Idem j g
+ Input Feature Attribute: IEDNTDUH _i
 Mumeric Canstant: ID_D
Output Features: |F:430_contour EI_
Qg I Cancel |
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Selecting the surface to
supply z-values

If you have more than one surface
on the map, use the Layer
dropdown list on the 3D Analyst
toolbar to select the surface that
will be the source of your features'
z-values.

3D polygon feature
limitation

The perimeters of 3D polygons are
where the z-values are stored. The
interior elevations are interpolated
based on these values. For
relatively smooth surfaces, the
interiors of 3D polygon features
will reflect the actual surface
reasonably well. If you need to
accurately model the details of an
area, usea TIN or raster surface
instead of polygons.
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Creating 3D features by
digitizing over a surface

1. Add the 3D feature class—an
existing feature class with
one of the following geom-
etries: pointZ, polylineZz,
polygonZ—to which you want
to add features to the map.

2. Add the surface that you want
to use as the source for the
features’ height to the map.

3. On the Editor toolbar, click
Editor and click Start Editing.

4. If you have more than one
feature class on the map,
identify the workspace of the
feature class in which you will
be creating new 3D features.
Click OK.

5. Click the Interpolate Point,
Interpolate Line, or
Interpolate Polygon button,
depending on the geometry of
the feature class you are
creating.

6. Click on the surface and
create the edit sketch for the
feature just as you would for a
2D feature.

7. When you are finished
digitizing, click Editor and
click Save Edits.

8. Click Editor and click Stop
Editing.

9. Click Yes to save your edits.

File Edit View lnsert Selection Tooks Window Help |
DEES[4ERX oo b L8]]
R3O ED Ik O ND T |

Edior~ | & | # = | Task [CostcNon Fosum e

D Analyst ~ ‘ Laper: [tinz - f}??.; oaes L 2

£ £ Layers -

=] dddfeat]

=] tin2

%_Untitled - ArcMap

CIEEAES =N

Edge type
— SoftEdge

— HardEdge

Elevation

[]834.444 330
[ 859,889 - 34,444
W 523.333 - 858883
W 7E7.778 - 23,333
W 752.222 - 787778
I 716,667 - 752222
WEET 111 -TIBEST

[ 1645556 - 691111 =

Display - 20|24 ,I_I
JDyawmgv k®|DvAvxz|Aua\ = = B,g|é-aviv;v‘
[ [536207.60 4115148.03 Unkno | 7

J Editor ~ | » ‘, - | TaSkZICleateNew Feature j |

Stop Editing)
Save Edits

Edtor = |[ M| @ = | Taski [Cioate Now Feaue =] | Taget [addteart

30 Andyst v | Layer [ir2 o] B > o égg‘b|€g|
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Creating 3D graphics by = EEre—

Selecting the surface to digitizing over a surface [0E@& 4 © 8|0 $[E T s &) |
supply z-values ST L L

L R 5Oy -
If you have more than one surface [ [l : . =

on the map, use the Layer
dropdown list on the 3D Analyst

1. Add the surface that you want
to use as the source for the
graphics’ height to the map.

toolbar to select the surface that 2. Click the Interpolate Point,

will be the source of your graphics Interpolate Line, or Interpo-

z-values. late Polygon button, depend- o
ing on the geometry of the 1 e

[ 64555 - 61111

graphics you are creaing. e

g 3. Click the surface at the
3D I h .
po'ygon graphics location where you want to

*0| &4 »

limitation . ]-|TF:|D-Avalw—E||TE|r.rn.ﬁ.' S~

The perimeters of 3D polygons are start drawing. [ e e s i i
where the z-values are stored. The If you are using the Interpo-

interior elevations are interpolated late Point tool, a point will

based on these values. For appear.

relatively smooth surfaces, the . : - S

interiors of 3D graphic polygons If you are using the Interpo- | 30 anyst = | Laver [inz dpsrestz 2@ |

will reflect the actual surface late Line or Interpolate
reasonably well. If you need to Polygon tools, the first vertex

accurately model the details of an will appear. Click the surface
area, use a TIN or raster surface where you want to create the
instead of polygons. next vertex.

4. Double-click the surface to
e e ot vertex and
ip - )
finish drawing.
Using 3D graphics in
ArcScene
You can copy 3D graphics that

you' ve created in ArcMap and
paste them into ArcScene.
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3D visualization

IN THIS CHAPTER

e Creating a 3D scene

» Adding layers and graphics to a
scene

» Defining 3D properties for layers
» Using the 3D Effects toolbar

» Navigating through a scene using
the Fly tool

e Setting bookmarks

e Viewing in Stereo mode

» Defining properties of a scene
 Identifying and selecting features
e Managing viewers

* View settings

» Exporting a scene

e Printing a scene

Viewing datain three dimensions gives you new perspectives. 3D viewing
can provide insights that would not be readily apparent from a planimetric
map of the same data. For example, instead of inferring the presence of a
valley from the configuration of contour lines, you can actually see the
valley and perceive the difference in height between the valley floor and a
ridge.

ArcScene lets you build multilayered scenes and control how each layer in
asceneis symbolized, positioned in 3D space, and rendered. You can also
control global propertiesfor the scene, such astheillumination. You can
select features in a scene by using their attributes or their position relative
to other features or by clicking individual featuresin the scene. You can
navigate around a scene or specify the coordinates of the observer and
target for a viewer.
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Creating a new
scene

If you start ArcScene with an
empty scene, you will probably
want to add some data to it. You
can add data surfaces, 2D or 3D
feature classes, or layers that
specify how the surface or
feature data will be rendered in
3D. Once you add data to a
scene, you can change how the
layers of data in the scene are
rendered by modifying their
layer properties. You can also
change general properties of
the scene including the
background color, the illumina-
tion of the scene, and the
vertical exaggeration of the
scene.
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Adding data in ArcScene

1. Click the Add Data button on
the ArcScene Standard
toolbar.

2. Navigate to the surface or
feature data.

3. Click Add.

tE Qo)
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shp

Narng: |slhe\ens
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Show of type: IDatasets and Layers [*lr]

j Cancel

Adding data from
ArcCatalog

1. Navigate to the data in the
Catalog tree.

2. Click and drag it onto the
scene.

<M ArcCatalog - F:\3DData

J File Edit “iew Go Tools Help |
| max|.aF=a@aa v aa 9o
J Location: lIF.\3DData j ‘
|| Contents IF’reviewl Metadata | 2
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Why is the symbology of
my layer different in
ArcScene?

Alayer file specifies how data
should be rendered in ArcMap,
ArcCatalog, or ArcScene. The 3D
propertiesthat you can set for a
layer—those found on the Base
Heights, Extrusion, and Rendering
tabs—do not apply in ArcMap.
Smilarly, some symbol ogy that you
can set in ArcMap—multilayer
symbols, dashed lines—will not
show up in ArcScene. Featuresin
ArcScene can be symbolized with
simple symbols and using gradu-
ated symbols or colors.

3D VISUALIZATION

Adding data from
ArcMap

1. Right-click the layer in the
ArcMap table of contents and
click Copy.

2. Click the ArcScene window
to make it active, right-click
Scene layers, then click
Paste Layer(s).

# _Untitled - ArcMap

J Fle Edt “iew Insert Selection Tools Window Help
|IDEE& % BlX |||
x|

*

as +%%

Open Attribute T able

Joing and Relates 3

J File Edit Miew Selection Tool: Window Help
D@2 ¢ E QoS
ﬁl

Scene layers
brklinz + addData..

- E Paste Layers)

Canvert Labels to Anmatation..

Scene Properties..
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Adding 3D
graphics to a
scene

Once you've added data to a
scene, you may find that you
also want to add a 3D graphic.
For example, you might have
created a single contour line; a
line of sight; a steepest path; or
simple 3D point, line, or
polygon graphics with one of
the 3D Analyst tools in Arc-
Map. You can copy and paste
these 3D graphics from ArcMap
into ArcScene.
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Copying and pasting 3D
graphics from ArcMap
1. Click the Select Graphics

button on the ArcMap Tools
toolbar.

2. Click the graphic.
3. Right-click the graphic and

click Copy.

4. In ArcScene, click Edit and

click Paste.

?

e M T

X Delete

J File | Edit %iew Selection Tool: Window Help

Q&N

@ hoa
-l 2 >
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Display

Faste the clipboard contents inta wour map

Y

Using ARcGIS 3D ANALYST



Feature data and 3D

You may want to visualize feature data, aswell as surfaces, ina
perspective view.

Feature data differs from surface datain representing discrete
objects, rather than continuous phenomena. Features typically
have a shape (geometry) and attributes.

Sometypical feature geometriesare point, line, or polygon. Point
features might represent mountain peaks, telephone poles, or well
locations. Lines might represent roads, streams, or ridgelines.
Polygons might represent buildings, lakes, or administrative
areas. The attributes of features can store values that refer to the
elevation or height of the features. Some GI S features store
elevation valueswith the feature geometry itself; for example,
PointZ features are stored as a set of x,y,z coordinates. You can
use z-values in the geometry or attributes of features to display
the featuresin a 3D scene.

Building footprints extruded by building height

3D VISUALIZATION

Sometimes features lack elevation or height values. You can still
view these featuresin a 3D scene by draping or extruding them. If
you have a surface model for the area, you can use the valuesin
the model as z-values for the features. Thisis called draping the
features. You can also use this technique to visualize image data
in 3D. If you want to show building featuresin 3D, you can
extrude them using an attribute such as building height or
number of stories. You can also extrude features based on an
arbitrary value.

Sometimesyou’ll want to view 2D featuresin ascene with
z-values taken from some attribute other than a height value. For
example, you might create a scene that shows city points
extruded into columns based on their population.

U.S. cities, height extruded based on population in 1990
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Defining the
z-values for a
layer

When you add a layer to a
scene, it may not initially be
rendered in 3D. TINs and
features with 3D geometries—
for example, pointZ, polylineZ,
polygonZ, and multipatch
shapes—are automatically

drawn in 3D. Rasters (grids and

images) and 2D features are
drawn as though they were
resting on a flat surface. In

order to view rasters and 2D
features in 3D, you need to

define their z-values.

3D Analyst adds three tabs to
the Properties dialog box that
alow you to control how a

feature layer is displayed in 3D.

There are three ways to render
2D features in 3D. These are
setting base heights using an
attribute, setting base heights
by draping features on a

surface, and extruding features.

There are some variations on
these methods, and you can
combine them—for example,

you can set base heights from a

surface, then extrude the
features above or below the
surface.

You can set the base heights of

raster layers using a surface or
a constant value.
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Examining the base
heights of a layer

1. Right-click the layer and click
Properties in ArcScene or
ArcCatalog.

2. Click the Base Heights tab.

This layer does not have
base heights.

Save Az Laper File...

Scene laye Propeties. .

=] combours

Properties
General I Souice Selection | Dizplay | Spmbology | Fields | Definition Queny |
Joins & Relates Base Heights Ertrusion Rendering
i~ Height
% illge a constant value or expression to set heights for |aver
0 ;I &
| | [
7 [tain heiatts forayen fiom surtase:
| -z
Frasten Besalution... |
{71 Layerfeatiures have £ values. [Hse e for heigtts
Z Unit Conversion
’7App\y conwersion factor to place heights in same units a3 scene: | custom ﬂ I 1 ‘
i~ Oiffset
Add an offset using a constant or expression;
= |
o = d
oK I Cancel | Appl
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Using built-in z-values of a
layer

Some feature data includes
z-valuesin the feature geometry. If
you examine the attribute tabl es of
these featurelayers, youwill see
that the shape field says PointZ,
PolylineZ, or PolygonZ. Features
with 3D geometry are automati-
cally displayed in 3D in a scene
using the z-values from the feature
geometry. You can set the base
height of these featuresusing an
attribute or a surfaceif you do not
wish to use the built-in z-values. If
you then want to switch back to
using the z-values, click the Layer
features have Z values. Use them
for heights. option.

3D VISUALIZATION

Setting the base height
from an attribute

1. Right-click the layer and click
Properties.
2. Click the Base Heights tab.

3. Click the option to Use a
constant value or expression
to set heights for features in
layer.

4. Click the Calculate button.

Double-click the field that will
provide the z-value for the
features.

6. Click OK.»

Properties HE
General | Source | Selection | Digplay | Symbology | Fields | Defirition Queny |
Joins & Relates Base Heights Extrusion Rendeiing
Height

+ |lse a constant valug or expression to set heights for features in layer

()

Ll
L

" Interpalate heights for layer features from surface:

I |

" Layer features have Z values. Use them for heights,

&

Z Unit Conversion

’VApp\y conwersion factar o place heights in same units as scene: custom MU ‘

Offset
Add an offset using a constant or expression;
o =
ok | cencel | depk |
Expression Builder [ 7] x]
Fields Functions
D 465 [ ) B e
=
Cos[ |
Emnl]
Fiel ) |
‘LM[[]]
Enl | |
Evpression
o e sl
I e
I e e
[ |
Save. Load... | QK I Cancel |

(6]
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7. Click OK in the Properties Properties HE

dialog box. Gonersl | Sowce | Selection | Disply | Symbooay | Fields | DsfintionGuer |
Joing & Relates Base Heights I Estrusion | Rendering

The 2D features are now ~Height

draWn in SD, Using the ' se a constant value or expression to set heights for laper:

attribute that you selected as I[cumuum

the z-value.

! Nkt heights for laver from suface:
Faster Fesalution.

£ [Leyer featies haye 2 values. Wse them far heights

Z Unit Conversion
’7Apply conversion factar to place heights in same units as scene: I:uslum j I 1 ‘

[~ Offset
Add an offset using a constant or expreszion,

P =l

| Cancel | Lipply
£% Untitled - ArcScene H=] E3
J File Edit “Wiew Selection Tool: ‘window Help
BEECEEEE R
(4@ eaQANIODER OM|
J 3D Analyst « | Laper: I j UEle S ‘
=% Scene layers i _ __._-E:

Dizplay - /\

Perspective view of contours, base heights set using the contours’
elevation attribute

9 4
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Setting a feature layer’s
base heights using a
surface

1.

Right-click the layer and click
Properties.

Click the Base Heights tab.

Click the option to Obtain
heights for layer from surface.

Click the dropdown list and
click the surface that you
want to use for the base
heights.

Click OK.

The layer is now drawn in
3D, using the surface that
you selected to provide the
z-values.

£R Untitled - ArcSce

Joing and Relates

J File Edit Wiew Sele <& Zoom To Layer

Selection

E|éél3

Data

-~ Corvert Features to Graphics. ..
J QO BT
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Save Az Layer File...

=% Scene layers

B O terain
Walue
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Diizplay

Dizplay the properties of this layer

GEneral Source Selection || Display | Symbology | Fields | Definition Query |
Joing & Relates Base Heights Extrusion | Rendering
i~ Height
1" Use a constant walue or expression to set heights for layer:
0 =
| B
= fibfain heighis for laver from suifaced
IF:\wolkspace\tenain =1 zi

Fisten Fesalitian.
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[~ Offset

Add an offset using a constant or expression
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o]

Cancel |

Apply
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Extruding the features in
alayer

Sawe Az Laver File...

Scene layers
= Buildings

1. Right-click the layer and click
Properties.

Click the Extrusion tab.

Check the check box to
extrude the features in the
layer.

General I Source | Selection Dizplay S prbalogy | Fields | Definition Querny |
4. ClICk the Calculate button tO Joinz & Relates | Basze Heights Etrusiar | Rendering
Calculate an eXtrUSiOn v %i:rlg'd:’jgitsgusnigIlﬂaifglulic:ﬂt.asiantumspo\ntsintovert\ca\linas,\imesinto
express'°“' > Exstrusion value or expression:

0 =l

Apply extruzion b

adding it ko each feature's minimum height j

(1] I Cancel Apply
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3D VISUALIZATION

Double-click an attribute you
want to include in the
expression.

Optionally, build a calculation
that includes the attribute.

Click OK.

Optionally, click the drop-
down arrow to specify how
the extrusion should be
applied.

Click OK. »

Expreszion Builder

Fields Functions —
AREA bz ] -
PERIMETER Atn[ ]
BUILDING |D Coz| ]

Exp( ]

Fix[ ]

Int[ ]

Log[ ]

Sin [ ] LI

PR R

Save.. Load.. | oK I Cancel |

[
Expression _0

Properties
General | Souce | Selection | Display | Syrbology | Figlds | Defirition Queny |
Jains & Aelates I Base Heights Extrusion Rendering
Extude features in laper. Extrusion tums paints into vertical lings, lines into
~
walls, and polgons inta blocks.
Extrusion value ar expression:
[FLODRS] = 10 =
Apply extrusion by:
adding it to each feature's minimum height _i
oK | Cancel Apply
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The features are extruded £} Untitled - ArcScene IS[=] E3
into 3D. J File Edit Wiew Selection Tools Window Help

D=y e x|t ﬁ|@@|k‘?‘
[vacaeqanuad@®ron
J 0 Analpst v | Layer: | | /5 ‘

=% Scene layers
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Display I Source I
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Raster data and 3D

Rasters sometimes contain continuous surface data—when they
do, rendering them in 3D isasimple matter of setting the raster
layer’s base height to itself. You can improve the appearance of
the surface by setting the symbology, shading, base resolution,
and—if the surface’s z-units are not equal to its X,y units—z-unit
conversion factor.

Aerial photo draped over a surface

Terrain surface draped over a surface—itself

Rasters often contain other kinds of discontinuous (nonsurface)
data about an area—for example, thematic land use data, remotely
sensed image data, scanned maps, or the results of surface
analyses—that can be mapped directly to a surface. You can
display anonsurface raster in 3D by draping it over a surface
model of the area. Thiscan beavery effective way of visualizing
the relationship between the raster and the surface.

Categorical raster draped over a surface

USGS quad map draped over a surface
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Defining the 3D
properties of a
raster layer

When you add a raster layer to
ascene, it isinitially drawn as
though it were resting on a flat
surface. In order to view rasters
in 3D, you need to define their
z-values. 3D Analyst adds two
tabs to the Properties dialog
box that allow you to control
how a raster layer is displayed
in 3D. Rasters can be rendered
in 3D by interpolating heights
for the raster using values in
the raster itself, by using values
in another (raster or TIN)
surface, or by giving the raster
a constant base height.

What is the Raster
Resolution?

When you drape a raster over a
raster surface, the base surfaceis
resampled to 256 rows by

256 columns to improve perfor-
mance. You can changethe

resol ution of the base surface by
clicking Raster Resolution and
setting either the cell sizeor the
number of rows and columns. A
smaller number of rows and
columns improves performance but
reduces the resemblance of the
base surfaceto the original.
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Setting a raster layer’s
base heights using a
surface

1. Right-click the layer and click
Properties.

2. Click the Base Heights tab.

3. Click the option to Obtain
heights for layer from surface.

4. Click the dropdown arrow
and click the surface that you
want to use for the base
heights.

5. Optionally, click Raster
Resolution to set the resolu-
tion of the base surface.

6. Click OK.»
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The raster layer is now &% MyScene.sxd - ArcScene _oIx]
drawn in 3D, using the Mmoo v s e e e
surface that you selected to
provide the z-values.
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Converting
Z-units to x,y
units

Geographic data is typically
collected and represented in a
coordinate system that has the
same x and y units. However,
when heights, depths, or
elevations are recorded for
features or surfaces, the z-units
are not always the same as the
X,y units of the coordinate
system. For example, a set of
well features might be stored in
Universal Transverse Mercator
(UTM) meters but have a well
depth attribute in feet. In order
to represent the wells correctly
in 3D, the z-values must be
converted to meters. Otherwise,
when you extrude the wellsin a
scene, they will appear to be
three times as deep as they
realy are.
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Converting units

1.

Right-click the layer and click
Properties.

2. Click the Base Heights tab.

w

Click the Z Unit Conversion
dropdown arrow and click
one of the predefined types
of conversion.

If you need to apply a custom
conversion, click custom.
Optionally, if you're using a
custom conversion, type the
conversion factor.

Click OK.

et v e en
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Offsetting the
heights in a layer

You can add a constant amount
or calculated value to the base
height of a layer to raise—or
lower—it relative to other
layers in a scene. This can be
useful when creating 3D
visualizations to ensure that a
layer is visible above a surface,
allow comparison of the shapes
of two surfaces, or provide z-
values for power lines or pipes
that have a given depth above
or below a known surface.

The offset can be relative to
base heights determined using
a constant or expression, a
surface, or z-values embedded
in feature geometries.

3D VISUALIZATION

Right-click the layer and click
Properties.

Click the Base Heights tab.

Type a constant value for the
offset.

Optionally, click the Calculate
button to create an expres-
sion to define the offset.

Click OK.

= terrain

ONT G LOyS s

Scene laye Properties...
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Cancel
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Controlling when
a layer is
rendered

Scenes can contain many
layers, and rendering some
layers can be quite demanding
on your computer’s resources.
If you find that rendering a
particular large or complex data
layer causes navigation in a
scene to be sluggish, you can
set it to display only when
navigation has ceased. Allow-
ing a simpler layer to be
rendered during navigation can
provide landmarks to allow you
to navigate accurately while the
complex layer is not visible.
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Rendering a layer only
when navigation is
stopped

1. Right-click the layer and click
Properties.
Click the Rendering tab.

Click the option to Render
layer only while navigation
has stopped.

4. Click OK.
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Scene layers
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Cancel
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3D VISUALIZATION

Rendering a layer only

during navigation

1. Right-click the layer and click
Properties.

2. Click the Rendering tab.

Click the option to Render
layer only while navigating.

4. Click OK.

e e L 1
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= typLargeTIM
Edge type
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— Hard Edge

Propeities
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aK I Cancel Apply
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Using the 3D
Effects toolbar

Using the 3D Effects toolbar,
you can access a layer’s display
properties without opening its
properties dialog box. Use the
3D Effects toolbar to adjust a
layer’s transparency, change its
face culling, toggle its lighting,
set its shading mode, or rank its
depth priority.
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Turning on the 3D Effects
toolbar
1. Right-click in the blank area

near the menus and toolbars
and click 3D Effects.

The 3D Effects toolbar
appears.

|T Main menu
|T Standard
|7 Tools

|T 30 Analyst

30 Effects

Animation Toolbar

Graphics
Cuskomize, ..
YIEW SEUrce

Layer: I <Graphicz:

Io% @ N
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3D VISUALIZATION

Using the 3D Effects
toolbar to set a layer’s
transparency

1. Click the Layer dropdown
arrow and choose the layer
you want to change.

2. Click the Adjust Transpar-
ency button and move the
slider to a value.

3D Effects =]

3D Effects i

Layer: I <[Graphicss

j,ﬁ-.lm

E
J|

Tranzparency
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Using face
culling to control
the way layers
are drawn

Face culling is a property that is
only accessible from the 3D
Effects toolbar. Use culling to
turn off the display of front or
back faces of an areal feature or
graphic. For example, if you
have data that is surrounded by
a multipatch shapefile used for
a backdrop, use culling to turn
off the display of one of the
backdrop faces so that you can
aways see your data, even
when zoomed outside of the
backdrop extent.
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Using the 3D Effects
toolbar to adjust layer
face culling

1. Click the Layer dropdown
arrow and choose the layer
you want to change.

2. Click the Layer Face Culling
button and click the option
you want to use.

The default setting is to view
both sides.

3. Optionally, click a different
viewing option.

View only one side of a layer
to make the data inside it
visible.

D @ W

q
<<Defaulty»

F
Layer:l(Bachrop> j ﬂ]’?‘ Ml |

' Wiew bot sides of areal features ——9

" Hide back side of areal features

= Hide front side of arsal features

[ e e ke
DSE@ ¢+ HALW $-ROQIRARTOSENON
e A Sk | GOS G W

i =
= @,?Iao.l.-

= View both sides of areal features

Layer: I <Backdrops

. Hide front zide of areal features

[ O e e s ke
DSE@ ¢+ HALW F-ROQIRANTOSENON
IR e el - 1ot e e L. S8 S0, 1

T
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e

.
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Changing a
layer’s drawing
priority

If two layers occupy the same
location in 3D space, a stitching
effect may be seen when the
layers are drawn in a scene.
This is because they are
competing with each other to be
displayed. To reduce the effect,
assign a priority to the layers
so that you control the order in
which they are drawn. For
example, if your scene contains
a feature layer draped on a
surface layer, and you notice a
conflict between the layers, you
can lower the priority of the
surface so that the features are
always drawn first. Priority can
only be changed for area-based
features, such as polygons,
rasters, and TINSs.

3D VISUALIZATION

Using the 3D Effects
toolbar to change a
layer’s drawing priority
1. Click the Layer dropdown

arrow and choose the layer
you want to change.

2. Click on the Change Depth
Priority button and move the
slider to a value.

3D Effects ]

Layer: I

L SRy Ay

3D Effects i

=

Layer: I dm_tin

lon @

High |

Fricrity
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Viewing a scene from different angles

By default, ArcScene has asingle window for viewing your You can navigate independently within each viewer window—the
scene, but you can create multiple viewer windows for a scene. navigation tools control the view within the window they’re used
Having additional viewers|letsyou focus on specific areas from in. You can even make the scene rotate in one viewer and

the best angles while still seeing the whole. navigate in another.

File Edit ‘“iew Selection Tool: Window Help
DEH & EX |4 H Qe
PRCGGAQAHENOT R O M|

3D Analyst + | Layer: Iphoto.tif

|
|
K
|

= cave
-
= phato. tif
Walue
High : 255

Low: 0 -
4 I I 3
Drisplay I Sourcel
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Managing scene  Adding aviewer

viewers 1. Click Window and click Add

Viewer.
Multiple viewers let you see a
scene from different angles at
the same time. Each viewer can
be independently navigated.
You can maximize viewersto fill
the screen, minimize viewers to
get them out of the way, restore
viewers to their previous size,
or close them altogether.

The properties of a scene apply
to al of the viewers.

g; wiz_zxd - ArcScene

J File Edit ‘“iew Selection Tools |window Help

D= ah 5% MF
}"_@ & % & @ @ Viewer Manager... M‘

30 Analyst * | Layer: Iphototlf

=% Scene layers
= M roads

=
= . cave _' >
- '
Value _I_I

= [ photo.tif
DISD|a_'.J

Add new Yiewer

Closing a viewer

1. Right-click the title bar of the
viewer and click Close.

3D VISUALIZATION

Eestare
Minirnize
M agimize
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Managing viewers

1.

Click Window and click
Viewer Manager.

Click a viewer in the Select
viewer list.

Click Hide to hide the
selected viewer.

Click Show to show the
selected viewer.

If you have minimized a
viewer, you can click Restore
to restore it to its previous
size.

Click Close Viewer(s) to
permanently close the
viewer.

Click OK to close the Viewer
Manager.

} viz.zxd - ArcS5cene

File Edit Yiew Selection Tools |Window Help

A aeae

|
| O FIM%EXM
|
]

30 Analyst * | Layer: Iphoto if

=% Scene layers
Bl M roads

=l . cave

-
= M phototi

=
Walue
1 |

Dizplay

Show all sub viewers

Viewer Manager

Select vigwer

Wigwer 1 |

— 119
Hide —e
Restore j——o
Close Vieweisl {H—()

E
)
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Changing the
viewer settings

You can aso change the way
you see a scene in each viewer
in several ways.

You can switch a viewer from a
perspective view to an ortho-
graphic view with no perspec-
tive distortion of scale. This
lets you examine the data in the
view as though it were on a 2D
map.

You can change the roll angle
and pitch of a viewer.

You can also change the
position of a viewer and its
target point by typing x,y,z
coordinates.

You can continue to navigate in
aviewer as you view the viewer
settings—the position, pitch,
and roll values are updated in
the View Settings dialog box
when you stop navigating.

Extruded points limitation
Extruded pointsare not visiblein
orthographic view.

If you need to see extruded point
data in an orthographic view, copy

and paste the layer in the scene and

turn off extrusion for the copy.

3D VISUALIZATION

Setting a viewer to 2D

1. Click View and click View
Settings.

2. If you have more than one
viewer for the scene, click the
dropdown arrow and select
the viewer that you want to
change.

3. Click Orthographic (2D view).

You see an orthographic
view of the scene with no
perspective distortion of

scale.

4. Click Cancel to close the
View Settings dialog box.

“Wiews Selection Tools ‘winc

Zoom Data »
Toolbars »
’E Table Of Contents
’T Status Bar

Scene Propertjes. .

Yiew Settings

Applies bo: I b ain Viswer ﬂ
r— Pazition
Obgerver Target
x[mmas || xfmme
v [werer | v e
vl 7 &7

Diztance to target: Liciciicizis

Apply |

—Yiewing charactenstics
Frojection:

CIP

o

Fiall angle and pitch

Wigwlield anale: |55 ﬁ

©
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Why can’t | set the roll and
pitch?

Roll and pitch are only applicable
in perspective viewing. If you have
the viewer set to Orthographic, the
pitchandroll controlsare
disabled.
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Changing the roll and
pitch of a viewer

1.

Click View and click View
Settings.

If you have more than one
viewer for the scene, click the
dropdown arrow and select
the viewer that you want to
change.

Click the roll slider and drag
it to change the roll.

The artificial horizon and the
viewer roll to the new roll
angle.

Click the pitch slider and
drag it to change the pitch.

The artificial horizon and the
viewer pitch to the new pitch
angle.

Click Cancel to close the
View Settings dialog box.

“Wiew Selection Tools ‘winc

@

Zoom Data »
Toolbars »
E Table Of Contents
|T Statuz Bar

Scene Properties...

Yiew Settings

Applies to: b ain Wiewer j
— Pogition:
Obzerver Target

#: [596973.74

#: |536E62.40

: [4114704.29

: |4115365.45

Z: [641.14

Diistance to target: 74207

Z [r7o.00

Apply |

—Wiewing characteristics

Projection:
% Perspective

€ Onthagraphic 20 view]

Yigwfield angle: |55 3:

Fioll angle and pitch
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Finding a target’s
coordinates

With the View Settings dial og box
open, click the Center on Target
tool and click alocation in the
scene. The viewer centersonthe
target, and you can seeitsx,y,z
coordinates.

3D VISUALIZATION

Specifying the
coordinates of the
observer or target

1. Click View and click View
Settings.

2. If you have more than one
viewer for the scene, click the
dropdown arrow and select
the viewer that you want to
change.

3. Type the x,y,z coordinates for
the Observer.

4. Type the x,y,z coordinates for
the Target.

5. Click Apply to set the viewer
to the new observer and
target coordinates.

6. Click Cancel to close the
View Settings dialog box.

“Wiews Selection Tools ‘winc

Zoom Data »
Toolbars »
’E Table Of Contents
’T Status Bar

Scene Propertjes. .

Yiew Settings

Applies bo: I b ain Viswer ﬂ
r— Position
Obgerver Target
w o ] % [Eeea |
v [risamasr | [ v [smswmne
A ) N A T —
Distance to target: 431.41 Apply II

—Yiewing charactenstics

Frojection:
' Perspective
= Onthographic (200 view]

Fiall angle and pitch

Wiswfield angle:  [55  =

©
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Navigating
through a scene
using the Fly tool

Use the Fly tool to investigate
your scene by flying through it.
You can fly in any direction and
move forward or backward at
different speeds.

Fine-tuning the fly speed
In between mouse clicks, press
arrow up or down to increase or
decrease speed, respectively.

Looking up or down while
flying

Press Shift whileflying to maintain
a constant elevation. You can then
point the mouse up or down to |ook
in those directionswithout
changing thedirection of travel.
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Using the Fly tool to
navigate in a scene

1.

N

Click the Fly button.

The cursor changes to
indicate fly mode is active.

Click once in the center of the
scene.

The tool enters the sus-
pended state. You can point
the mouse to look in all
directions, but there is no
translational movement.

Click the mouse to move
forward.

Right-click to move in reverse.
Successive clicks in either
direction increase the speed.
Speed is indicated in the
status window.

Click the opposite button to
slow down incrementally and
then stop.

Press Esc to immediately stop
movement in either direction.

[racqe@aauuN@Eron

o

[D@@& @AW - ROBGAAH OGN R OM
2o Anst = | Lipew [tataaisia sbopaniea: =] 8
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Setting
bookmarks

A 3D bookmark identifies a
particular camera perspective
that you want to save and refer
to later. For example, you might
want to create a 3D bookmark
that identifies a certain view of
a study area. That way, as you
navigate through your scene,
you can easily return to the
study area view by accessing
the bookmark. You can also use
3D bookmarks to highlight
areas in your scene you want
others to see.

The list of bookmarks applies to
al viewersin a scene. If you
create a bookmark in a viewer, it
will be added to a central list
and can be applied to any
viewer.

Using bookmarks in
secondary viewers

To create or use a bookmark in a
secondary viewer, right-click on its
title bar and click Bookmarks.

3D VISUALIZATION

Creating a perspective
bookmark

1. Navigate to the perspective
for which you want to create
a bookmark.

2. Click the View menu, point to

Bookmarks, and click Create.

3. Type a name for the book-
mark.

4. Click OK.

e |
|$|I|d&|w|J@ QoaeaAQnuO@EkOM

Dg Yow Setings...

Using a perspective
bookmark

1. Click the View menu, point to
Bookmarks, and click the
name of the bookmark you
want to use.

The bookmarked view
appears.

| e e [veom seloctkn 1ok wrvim b |

]Dﬁ s |4 @@eR[d-Q0QEQAQARUNOERON

”’““’I_'m . LI
m
10 vl mlaa!;«luu
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Viewing in Stereo
mode

Stereo viewing provides added
depth and realism to your 3D
scenes. You can view your
scenes in stereo by using red
and blue stereo viewing
glasses, using a polarized
stereo shutter for your monitor
in combination with specialized
eyeglasses, or projecting the
images in a scene and viewing
the images with specialized
eyeglasses.

Red and Blue Anaglyph mode
displays the scene in overlap-
ping red and blue views. When
you view these scenes with red
and blue stereo viewing
glasses, you'll benefit from an
enhanced 3D effect.

You can aso use a polarizing
shutter glass for your computer
monitor and accessory glasses
that you wear to view in stereo
with true color.

Finally, if you'd like to display
your scenes in stereo projected
to an audience, you can use
Free mode stereo viewing to
send left and right images to
independent projectors and
then view the images with
specialized glasses. »
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Viewing the display in
stereo using red and blue
anaglyphs

1. Click View and click View
Settings.

2. In the Applies to dropdown
menu, select the viewer you
want to view in stereo.

Click Stereo View.

Click the Method dropdown
menu and click Red/Blue.

The view mode changes so
that a red anaglyph of the
scene is drawn superim-
posed and to the right of a
blue anaglyph. Use red and
blue stereo viewing glasses
to add more of a 3D feel to
your scene.

5. Optionally, move the Eye
Separation slider to the right
to increase the distance
between the anaglyphs, or to
the left to decrease the
separation.

You may need to adjust this
to accommodate the distance
between your eyes or the
distance between you and
the computer screen. »

e 2.000
L)

Wiew Selection Tools Windc

iew Settings...

ZLoom [ata »

Bookmarks 3

Toolbars »
|T Skatus Bar

Scene Properties...

Yiew Settings

Applies to: Main Wiewer j
— Position
Observer Target
#: [452956.19 #: [505755.00

¥ [3777571.89

Y. [3782745.00

Z: [137217

Distance to target: 2341857

ol [T

Apply |

—Wiewing charactenistic:
Frojection:

" Perspective

" Orthographic (20 view]

e——— % Stereo View

Foll angle and pitch:

Wiewfield angle:  [55 =

— Stereo view preference
Methad:

Red/Blus

— Epe separation

Paralla
0
L)

I Reverse left and right views

Cancel |
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Shutter Glass mode requires a
quad-buffer graphics card to
accommodate the shutter. Free
mode requires a quad-buffer
graphics card with dual output
in order to project images in
stereo.

3D VISUALIZATION

6. Optionally, move the Parallax
slider to the right to increase
the movements of scene
objects relative to the
observer, or left to decrease
the relative movements.

Increasing the parallax
accentuates the movements
of objects in the scene as
you look at them.

7. Optionally, click Reverse left
and right views to switch the
red and blue sides of the
view.

8. Click Cancel.

Yiew Settings EH
Applies to; I ain iewer j
— Pozitions
Observer Target
% [482956.19 % [505755.00

: [3777ET1.69 v |3762745.00

Z [137217 Z: |oon

Distance totarget: 2341857

Apply |

—Wiewing charactenstic:

Frojection: Roll angle and
" Perspective

" Orthographic [20 visw]

e
& Stereo View
Wiewfield angle: |55 =4 o0 IDJ .....

pitch:

— Stereo view preference:

Eve separation Paralla;
’7 2.000 ’7 0

T

™ Reverse laft and right views

Cancel |

(8]
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Viewing the display in
stereo using a shutter
glass

You will need to have a
polarized shutter glass on
your monitor and a pair of
accompanying eyeglasses.

1. Click View and click View
Settings.

2. In the Applies to dropdown
menu, select the viewer you
want to view in stereo.

Click Stereo View.

Click the Method dropdown
menu and click Shutter glass.

The view mode changes so
that a polarized version of
the scene is sent through the
shutter. Use accessory stereo
viewing glasses to view the
scene in stereo.

5. Optionally, move the Eye
Separation slider to the right
to increase the image
separation, or to the left to
decrease the separation.

6. Optionally, move the Parallax
slider to the right to increase
the movements of scene
objects relative to the
observer, or left to decrease
the relative movements.

7. Optionally, click Reverse left
and right views.

8. Click Cancel.

Wiew Selection Tools Windc

Zoor Data »

Bookmarks 3

Toaolbars b
|7 Skatus Bar

Scene Properties. ..

Yiew Settings

Applies to: b ain “iewer j
— Position
Observer Target
*: |452986.19 % [505755.00

¥ [3777571.89

¥ [3762745.00

z: [137217

Distance to target: 2341857

Z: |00

Apply |

—igwing characteristics
Frojection:

' Perspective

" Orthographic (20 view]

e— % Stereo Wiew

Rall angle and pitch:

Wigwfield angle:  [55 =

— Stereo view preference:

fethod: Shutter glas
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— Epe separation " Faralla:

e 2000
L
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I Reverse left and right views
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Free viewing example
For an example of how stereo
viewing is accomplished on a
projection screen, visit
www.geowall.org.

3D VISUALIZATION

Projecting the display in
stereo using free viewing

You will need a graphics card
that supports output to two
monitors.

1. Click View and click View
Settings.

2. In the Applies to dropdown
menu, select the viewer you
want to view in stereo.

Click Stereo View.

Click the Method dropdown
menu and click Free.

The view mode changes so
that left and right views of the
scene are placed side by
side. You can send each view
to independent projectors for
display on a screen and then
view the image for a stereo
effect.

5. Optionally, move the Eye
Separation slider to the right
to increase the left and right
image separation, or to the
left to decrease the separa-
tion.

6. Optionally, move the Parallax
slider to the right to increase
the movements of scene
objects relative to the
observer, or left to decrease
the relative movements.

7. Optionally, click Reverse left
and right views.

8. Click Cancel.

Wigw  Selection

Zoom Data

Bookmarks

Toalbars

,7 Sktatus Bar

Tools Windeo

Scene Properties. ..

Yiew Settings

Applies to: I b ain Wignwer ﬂ
r~ Positian:
Observer Target
w [ x fema
v[rsres v [reawm
2y zpe

Distance to target:  23418.57

Apply |

—Wiewing charactenistic:

Prajection:
" Perspective
" Orthographic (20 visw]

— ¥ Stereo View

Wiewfield angle: |55

Rall angle and pitch:

— Stereo view preference:

I ethod:

L«

— Epe separation

I}

Paralla
2.000 ’7 ]

T

™ Reverze left and right views

Cancel
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Setting the properties of a scene

In ArcScene, you can set certain properties—for example, vertical
exaggeration, animated rotation, background color, extent, and
illumination properties—that apply to the scene and all the layers
within it. You can also add comments about the scene and set its
coordinate system. If your scene has multiple viewers, these
properties also apply to all of the viewers.

Vertical exaggeration emphasizes variation in a surface.

The background color can make visualizations more realistic.

The tabs of the Scene Properties dialog box let you set the
various global scene properties.
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—dzimuth

I 2516 degrees

Azimuth

I 1281 degrees

llluminating a scene from different angles emphasizes different

parts of a surface.

I BB degrees

I 15 degrees

Altitude

)

Altitude

)
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Changing the
vertical
exaggeration

Vertical exaggeration can be
used to emphasize subtle
changes in a surface. This can
be useful in creating visualiza-
tions of terrain where the
horizontal extent of the surface
is significantly greater than the
amount of vertical change in the
surface. A fractional vertical
exaggeration can be used to
flatten surfaces or features that
have extreme vertical variation.

The vertical exaggeration is
applied to all layers in a scene.
You can exaggerate a single
layer by changing its z-unit
conversion factor.

3D VISUALIZATION

Right-click Scene layers and
click Scene Properties.

. Click the General tab.
3. Click the Vertical Exaggera-

tion dropdown arrow and
click a vertical exaggeration
factor.

. Optionally, click Calculate

From Extent to automatically
calculate an exaggeration
factor based on the extent
and z-variation in the scene.

. Click OK.

|
= Scene layers I
=] tapography {I'/ Add Data...

Wale E Easte La
e
I High : 288%
Laowe: 815

Dizplay

ene Properties...

Scene Properties

General | Coordinate S_l,lsteml Extentl lllurnination

Description:
=l
E
Wertical Exaggeration: [ j Calculate From Extent |—

05 =
Background colar: Mane Shaw Current Default |

2 hd
in all new scenes

®© o

I~ Enable Animated Rotation

Wwhen you uze the Mavigation tool to rotate the scene, hold
down the left mouze button and drag rapidly in the direction yau
want the scene to rotate.

Ok, I Cancel Apply

(5]
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Using animated
rotation

Rotating a scene is a good way
to get an overview of its
contents. You can make a scene
spin around the current center
when animated rotation is
enabled.

You can adjust the rotation
speed and the observation
angle and zoom in and out while
the scene rotates.

Toggling animated rotation
using shortcut keys

Whilein navigation mode, you can
toggle on and off animated rotation
in a specific viewer by pressing
Ctrl and Shift whileclicking in that
viewer.
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Enabling animated
rotation

1. Right-click Scene layers and
click Scene Properties.
Click the General tab.

Check the check box to
enable animated rotation.

4. Click OK.

The navigate cursor has a
circle around it when

animated rotation is enabled.

:ﬂ
5 Scen layers el
fence * pddData..

buildings

3 2 Faste Layerds)
terrain

cene Properties...

Dizplay

Scene Properties

General | Coordinate Systeml Extentl lllurmination

Description:
=
E
Wertical Exaggeration: INone 'l Calculate From Extent |

Background color:

L

I~ Usze as default in all new scenes

Shiow Current D efault I

¥ Enable Animated Rotation e

Wwhen you uze the Mavigation toal to rotate the scene, hold
dan the left mouze buttan and drag rapidly in the dirzction wau
want the scene to rotate.

’TI Cancel Ay

o
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Starting animated

Starting animated rotation rotation
with complex data

[e@eaeqarum@Eron

1. Click the Navigate button

To start complex data rotating,
press Shift while dragging rapidly

in the direction you want the scene

torotate.

after enabling animated
rotation.

The navigate cursor has a
circle around it when

animated rotation is enabled.
. Click the scene, hold the

mouse button down, drag to
the left or right, and release
the mouse button while the

scene is in motion. 5 Scens layers 1
. Bl M roads
The speed at which the
scene rotates is proportional o . o
to the speed at which the =R Dhot\?tllf
mouse is moving when you Hieh- 255
release the button.
Law: 0

. D i -

Click the scene to stop the AR | LIJ

rotation.

g$ viz_sxd - ArcScene

J File Edt “iew Selection Taoolz “Windaw | Help

LK

¢ Q@&

DE Kk OM

/D
[vaeasaaqna
|

3D Analyst = | Layer: Iphototlf

-lg >

Dizplay

Changing the rotation
speed

1. While the scene is rotating,
press the Page Up key to
increase the rotation speed
and press the Page Down
key to decrease the rotation
speed.
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Changing the
background color

The background color for
scenes is white by default. You
can change the background
color to suit your visualization
needs. Various shades of blue
can make the background
appear to be a blue sky, while a
black background can simulate
night.

You can quickly set the
backgound to one of the preset
colors or mix your own color.
You can also make the current
background color the default
for al new scenes.
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Setting the background
color

1. Right-click Scene layers and
click Scene Properties.

2. Click the General tab.

3. Click the Background color
dropdown arrow.

4. Click a color.

5. Optionally, click More Colors
to mix your own background
color.

6. Click OK.

o,

=] terrain \"} Add Data...

- V.alut 2 Paste Layers)
High

EanyvertLabels bo Annatation..

Liow :

Dizplay I Source I

cene Properties...

Scene Properties
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Description:

[
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Setting the default
background color for
future scenes

1. Right-click Scene layers and
click Scene Properties.
Click the General tab.

Check the check box to use
the current color as the
background in all new
scenes.

4. Click OK.

B terrain Q"/ Add Data...

— \"'.alut 2 Paste Lapers)
High

[Eanyert Latbels o Annatation. .

Lo

Dizplay I Source I

Scene Properties

General | Coordinate Spstem I Extent | [llumination

Description:

[
Wertical Exaggeration: INDHE 'l Calculate From Extent |

Background calor: |v| Show Current Diefault |

™ Enable &nimated Fotation

“when you use the Navigation toal to rotate the scene, hold
dawn the left mouse buttan and drag rapidly in the direction yau
want the soene b rotate.

oK I Cancel Apply

o
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Changing the Setting the illumination :ﬁ'

H = Scene layers
scene azimuth S oo AddData.
ill inati 1. Right-click Scene layers and :;lﬁfzggfﬁ Patz Layail
lnumination click Scene Properties. cene Properties...
Law : 8151
You can set the azimuth and 2. Click the lllumination tab. "
alteiItIUde Ohf the light S]?UFCG, as 3. Type an Azimuth for the y ]
well as the amount of contrast, scene light source. tspiay [ Source]
used in rendering the illumina- ok Display | 20
tion of the scene. The illumina- 4. Click OK.
tion properties for a scene 2
apply to al of the areal features,
ipcl uding extr.uded polygon and Scene Properties
llne features’ In a scene. General | Coordinate Systeml Eutent |||uminat\0n|
YOU can COI‘ItI’O| Whether i Agimuth i Altitude Preview
individual layers are shaded by 0 o
turning shading on or off on the w ;
Rendering tab of the layer’s
Properties dialog box. SO ® v
9——{— 140 degrees I 30 degrees
b
What is the azimuth? . s 0 —
The azimuth is the compass —
direction fromwhich thelight
sour ce shines on the scene.
Changing illumination
properties quickly T &pply
You can click on the sun graphicin
the Azimuth and Altitude controls 0

and drag it where you want it,
instead of typing valuesinto the text
boxes. Theillumination preview
and the valuesin the text boxeswill
changeto reflect the new position.
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Setting the illumination

What is the altitude? altitude

Thgaltitude;)sthetﬂeight,_ mea?Jred 1. Right-click Scene layers and
I degrees above the horizon, from click Scene Properties.

which the light source shines on the
scene. 2. Click the lllumination tab.

3. Type an altitude for the scene
light source.

4. Click OK.

3D VISUALIZATION

|
|

————
= Scene layers

=] topography + sddData..

Y alue 2 Fastelayers)

I High : 288¢
Lo : 8151

-ene Properties. ..

I IR
Display -

Scene Properties

General | Coordinate Spstern | Extent |||Umiﬂdl\0ﬂ|

—Azimuth — Atibud; Preview
N W’
W%E
s O ®
| 140 degrees | 30 degrees
— Contrast
T 0 \: o o0 o0
0 I 50 100 Set Defaults

’TI Cancel Apply

o
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Setting the ilumination |
= Scene layers

What is the contrast? contrast opogiaphy T Add Data..

. . Yal
The contrast controlstheamount of 4 Right-click Scene layers and ave B Faste Layers]
shading applied to a surface.

High : 288t
Scene Properties...

click Scene Properties.

i . . Low : 8151
Click the lllumination tab.
3. Type a contrast value. 1 |
Click OK. Display

Scene Properties

General | Coordinate System | Extent |||uminalion|

—dzimuth —dltitude: Preview
N o’
W%E
s O ®
I 140/ degrees I 30 degrees
— Contrast
Vo .\I‘ Cooa
0 I 50 100 Set Defaults

ak. I Cancel Apply
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Changing the
scene extent

Reducing the extent of a scene
can be a useful way to remove
extraneous information and
increase rendering performance.

By default, the extent of a scene
is the combined extent of all of
the layers in the scene. You can
change the extent of a scene to
be the same as the extent of one
of the layers or set it using
specific minimum and maximum
x- and y-coordinates.

Data that falls outside of the
extent of the scene is not
displayed.

3D VISUALIZATION

Setting the extent to a
layer

1. Right-click Scene layers and
click Scene Properties.

Click the Extent tab.

Click Layer(s), click the
Layer(s) dropdown arrow,
then click the layer you want
to define the scene extent.

4. Click OK.

w N

:ﬁ
= Scene layers _prenl
fence * AddData..
buildings 2

. seteillayer(s]
berrain

icene Properties...

Diizplay -

Scene Properties

General | Coordinate System  Extent | Nlurninatiorn

Set 20 extent bo:

= Layers) =1
= Custam e IBFTESZE 5
5 i | 3957 24.25 S0 |4241 01.21675
¥ Min: |3?s1 926,25

Ok, I Cancel Apply
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Setting the extent using :gl
i
coordinates p— & sddData.

buildings

. 2 Faste Layerds)
terrain

1. Right-click Scene layers and
click Scene Properties.

cene Properties...

Click the Extent tab.
Click Custom.
4. Type minimum and maximum Display

x and y values to define the
extent of the scene.

5. Click OK.

Scene Properties

General I Coordinate System  Extent | |||uminalion|

Set 2D extent to:

™ Layers] Ithe full extent of all layers j

e—— of ¥ Max: [37785285 T

% Wi |405805 % Mak: |405805 o

¥ Min: |3TE1 928.25

ak. I Cancel Apply
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Changing the
scene coordinate
system

If al the data you want to
display in a scene is stored in
the same coordinate system—
for example, you're using your
organization’s database—you
can just add it to a scene and
not consider whether the layers
will overlay properly; they will.
If, however, you've collected
data from a variety of sources,
you'll need to know what
coordinate system each dataset
uses to ensure ArcScene can
display them together.

When you add a layer to an
empty scene, that layer sets the
coordinate system for the
scene; you can change it later if
necessary. As you add subse-
quent layers, they are automati-
cally transformed to the scene's
coordinate system as long as
there’s enough information
associated with the layer’s data
source to determine its current
coordinate system. If there isn't
enough information, ArcScene
will be unable to align the data
and display it correctly. In this
case, you'll have to supply the
necessary coordinate system
information yourself.

ArcScene expects coordinate
system information to be stored
with the data source. »

3D VISUALIZATION

Finding out what

coordinate system your

datais currently

displayed in

1. Right-click Scene layers and
click Scene Properties.

2. Click the Coordinate System
tab.

The details of the current
coordinate system are
displayed in the dialog box.

:l‘
= Scene layers ol

ferce * sddData...

buildings 2 Faste Laverds)
terrain

Scene Properties. .

Diizplay I Source I

Scene Properties

General Coordinate System | Extent I llurnination I

Current coordinate system

MaD_1927_UTM_Zone_16M
Transverse_Mercator

Falze_E asting: S00000.000000
Falze_Morthing: 0000000
Cential_Meridian: -87.000000
Scale_Factor 0.999600
Latitude OF Origin: 0.000000

K
Select a coordinate spstem:
{1 Favoiites Modify... |
#-( Predefined
B Lavers Irnport |
=3 Custom
30 1927 T Zone 16N Mew
Add To Favarites |
Fiemawve From Favartes |
Ok I Cancel | Lippli |
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For a layer in a geodatabase,
this information is part of the
layer's metadata. For coverages,
shapefiles, TINs, and rasters,
it's stored on disk in a separate
file named after the data source
but with a .prj file extension (for
example, streets.prj). These files
are optional files; thus you may
still need to define the coordi-
nate system for one of these
data sources. You can create a
.prj file with ArcCatalog.

If no coordinate system
information is associated with a
data source, ArcScene will
examine the coordinate values
to see if they fall within the
range: -180 to 180 degrees for x-
values and -90 to 90 degrees for
y-values. If they do, ArcScene
assumes that these are geo-
graphic coordinates of latitude
and longitude. If the values are
not in this range, ArcScene
simply treats the values as
planar x,y coordinates.

Changing the coordinate
system of a scene
Changing the coordinate system of
a scene does not alter the coordi-
nate system of the source data
containedinit.

For more information on coordi-
nate systems, see Understanding
Map Projections.
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Displaying data with a
predefined coordinate
system

1. Right-click Scene layers and
click Scene Properties.

2. Click the Coordinate System
tab.

3. Double-click Predefined.

4. Navigate through the folders
until you find the coordinate
system you want and click it.

5. Click OK.

All layers in the scene will
now be displayed with that
coordinate system.

= Scene layers
Cities \"} Add Data...
Caurtry Boundar}a R

cene Properties...

Dizplay -

A Favorites o tadify. .. |
0 =] Cl Predefined
E{:l Cantinental Impart... |
E-D_ Africa
@ Afiica Albers Equal Area Conic Mew...
A Afica Equidistant Conic
@ Africa Lambert Conformal Canic Add To Favorites |
9 »:sia LI Bemaye From Favorites |
ok, I Cancel | Apply |

Scene Properties

General  Coardinate System | Extent | llumination |

Current coordinate system:

Africa_Sinusoidal

Sinwzoidal

Falze_Easting: 0.000000
Falze_Morthing: 0.000000
Central_Meridian: 15.000000

GLS_WBS_1934

i o

Select a coardinate system:
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Selecting
features in a
scene

There are several ways to select
features in a scene. The most
direct way to select features is
to click them in the scene with
the Select Features tool or to
click them in an attribute table.
When a feature is selected it is
highlighted.

You can aso select features by
their attributes as well as by
their location with respect to
other features. For example, you
could select al of the polygons
that you've classified as having
moderately steep slope, then
select al of the buildings that
are within these polygons.

| Tip
Learning more about
selection
For more information about
selecting features, seeUsing
ArcMap.

3D VISUALIZATION

Selecting features
interactively by clicking
in ascene

1. Click the Select Features
tool.

2. Click the feature you want to
select.

The selected feature is
highlighted.

é} Untitled - ArcScene

File Edit “iew Selection Tools ‘window Help

DMy =R x|s

Qs

)

PRGQGAANUODE N OM

J
J
J
J

30 Analyst = | Layer |

L=

IZF Scene layers -
= habitats polygon
D <all other walue
WEG-TYPE
[ ]BRUSHLAND
| |pECIDUOUS |
| |DISTUREED
|| GRASSLAND

[ |MI<ED BRUSI =
4 I I 13

Digplay

L3
)

| w. | ﬁﬁ

-

s
LN ’

Changing the interactive
selection method

1. Click Selection, point to
Interactive Selection Method,
and click the selection
method you want to use.

Select By Attrbutes. ..

Selection Tools Window Help

% Select By Locatian...
@ Zoom To Selected Features
2 Statistics...

Set Selectable Layers...

[ Clear Selected Features

& Selection Method

Options...

Bemove From Current Selection

Select From Current Selection

4 |7 LCreate Mew Selection

Add to Current S election
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Selecting features
interactively by clicking
on atable

1. Right-click the feature layer
and click Open Attribute
Table.

2. Click the row belonging to
the feature you want to
select.

The selected feature is
highlighted.

g Scene layers Y

= habitats polygo

D <all ather ve B3 LCopy
VEG-TYPE % Famove

BRUSHLAR
EDEEIDUDL ~ Refresh
[l oisTuree & W ibute: T able
[] GRASSLAN =
D MIXED BRI Joinz and Relates »
4 | | 1 @z Zoom To Layer
Display Selection 3
FID | Shape | AREA|PERIMETER| HABITATS#| H«
21| Polygon 106933| 1826712763 21
22| Polygon 326E1.| 1152822563 22
23| Polygan BROEE. | 2059.242133 23
24| Palygon 3318 155216943 24
25| Polygon B3723.| 1630157837 5
9— =1 25| Polpgon 3053|1696 732686 %
27 | Polygon 24041.| 738.690302 7 |
28| Polygan B1E02.| 1057.732544 28
23| Palygon £3440.| 1552 570679 29
30| Palygon 130717| 1580950439 a0
31 [Palyan 25300, B16.777548 3 _IL|
L ri »
Fiecord: il;" ?_Plil Show:m Selectedl Fecords
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3D VISUALIZATION

Selecting features by
their attributes

1. Click Selection and click
Select By Attributes.

2. Click the Layer dropdown
arrow and click the layer from
which you want to select
features.

3. Click the dropdown arrow
and click the selection
procedure that you want to
use.

The default selection
procedure is to create a new
selection, but you can also
add to, remove from, or
select from the current
selection.

4. Double-click the attribute
field that you want to select
from.

5. Click an operator, for ex-
ample, the equals sign.

6. Double-click a value.

Optionally, click Verify to
check your selection
expression.

Click Apply.
9. Click Close.

The features are selected.

Selection Took: ‘wWindow Help

% Select By Location...
@ Zoom 1o Selected Features
v Gtatistics,.

Set Selectable Layers...

[l Clean Selected Features

Interactive Selection kethod — »

Options...

Select By Attribute

Layer: Icuunlries j_
Select procedure ICraate 5 new selection j_
Fields: Urigue zample values
VFID = < Like Norway Al
UHAME" N E———
“ABBREVMAME" b | >=| And "Flussia’
“FIPS_CODE™ “Cwedan'
"wEB_CNTRY" < | {= Or | "kraing'
‘United Kingdom'
4 | »
| | _,I S0OL Info... | Complete List |
SELECT * FROM cnty3dv2 WHERE:
"MAME" = United Slates'
Clear Werify Help | Load... | Save.. |

Cloze |

© 000

(7 (8

o
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Selecting features by
their location

1.

Click Selection and click
Select By Location.

Click the dropdown arrow

and click a selection method.

Check the layers whose
features you would like to
select.

Click the dropdown arrow

and click a selection method.

Click the dropdown arrow
and click the layer you want
to use to search for the
features.

Optionally, check to use only
the selected features.

Optionally, check Apply a
buffer to the features in
<layer> and set the distance
within which to search for
features.

Click Apply.

Click Close.

The features are selected.

Selection Tool: ‘window Help

Select By Attrbutes..

=

= Statistics...

@? Zoom To Selected Featurez

Set Selectable Layers...

[[ Clear Selected Featues

Interactive Selection Method B

Options...

Select By Location

Lets pou zelect features from ane or more lavers bazed on where they are located

in relation to the features in another layer.

| want b

KM

Iselect features from

the following layers:

I

[w]zites
[ cauntmy

that:

I interzect

the features in this layer:

W Use selected features

[1 features selected)

™ &pply a buffer to the features in- country ——

af. |0.000000

IUnknown Units

L‘.
Q000 00

34—

— Presiew

The red features represent the features in country.
The highlighted cyan features are selected because they
intersect the red features,

Q o

gl

- ©

A0
23

>
QO

Puaints

Lines

Falygans

Apply | Close I

0O O
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Exporting a
scene

You can export a 2D image of a
scene to a graphics file, or you
can export a 3D Virtual Reality
Modeling Language (VRML)
model. Images of scenes can be
saved in several common file
formats and placed in other
documents—for example, in
maps or reports.

TP
Taking a snapshot of a
scene
Sometimes you just need a quick
snapshot of a scene. Click Edit and
click Copy sceneto clipboard. You
can then paste the snapshot onto a
map or other document.

3D VISUALIZATION

Exporting a 2D graphic of

ascene

1.

Click File, point to Export
Scene, and click 2D.

. Navigate to the location

where you want to save the
image of the scene.

. Click the dropdown arrow to

choose the graphics file
format to export.

Type the width of the ex-
ported graphic in pixels.

5. Type a name for the graphic.
6. Click Export.

The scene is exported to a
2D image.

Ol Mew.. Ctrl+N

= Open.. Ctd+0

& Save Chr+5
Save Az

+ sdd Data.

&) Frint...

Document Properties. ..

File Edit “iew Selection Toolz ‘window Help

Export Scene

Exit

Al+Fa

Scene Export

Ia Export

Save in:

= el s ==

File name: IMyScene

Expart i— _0

Save az tupe: IBMP [*.brnp)

Scene Size: I Imgga: pixels

= Cancel |

o

Options. .. |
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Exporting a 3D VRML File Edit View Selection Took Window Help

model of a scene O New. =0 B
1. Click File, point to Export T i it

Scene, and click 3D. M see Ciil+S

. . Save bz

2. Navigate to the location 3 rdion

where you want to save the i =

VRML model. & Fiint..
3. Type a name for the VRML [ A pEe

file. : .
4. Click Export. Exit Alt+F4

The scene is exported to a

VRML file. 5

Scene Export

Savein: IGEHDDIt ﬂ ﬁl

File narme: IM_INF!MDdeI E=part j——o
Save az ype: IVHML [ vearl) j Cancel |
Ophions... |
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Printing a scene

When you want a hardcopy of

a scene, you can print one. You
can quickly print to your default

printer, or you can change the
page setup to select another
printer and specify the details
of how you want the scene to
print.

3D VISUALIZATION

Click the Print button.
Optionally, click Setup.

Optionally, click the drop-
down arrow to select a
printer.

Optionally, click the drop-
down arrow to select a page
size.

Optionally, click Portrait or
Landscape to select the
page orientation.

Optionally, click the drop-
down arrow to select a
printer engine.

Optionally, click OK.

Click OK on the Print dialog
box.

|DEES| s w2 X || @ Q&

Print

[21x]

- Printer
Mame: SAOMHIYHPESO00PS
Status:  Ready
Type: HF CLJ 8500 - PS
Wwhere:  46.1.3121:R&W

2

el ]

Clpeges fomfl | [l

1 S gale map b fit printer papen

£ Praceed with printing, seme clizping

Camment: MZE Plotter Room ™ Print to file
— Map Larger than Printer Paper i~ Printer Engit
1 TiilE rmap b printer peper
Windows Printer

Properties.

 Copies

Humber of copies: I1 _|::l

My EEUT
0K | Cancel
Page Setup H
—Map 5i; r— Printer Setup
Mame:
Stamdand Fage Sizes: I SSOMMINHPES0PS ;J
I ﬂ Printer Fage Size:
.
widte [ 85 [incres 7] [Leter =4
Page Orientation:
Height: I il
=0 & Portrait " Landscape
Fage [rientatiar Printer Engine:
i -]
1% Fortiat € [Landseape I\'\""n‘:lm’\'S Finter JIhc. |
—Map Setup
Output Image Quality: [¥ Scale map elements proportionally
Fast Mormal Best to changes in page size
,_j# ¥ Show printer margivs on Layout

Ok I Cancel |

o

Q000
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Animation

IN THIS CHAPTER

» 3D animation
» Creating animations
» Capturing perspective views

e Recording and playing back
animation tracks

* Creating keyframes

* Making group animations

* Making animations from paths
* Using the Animation Manager

* Timing properties in the
Animation Manager

e Saving an animation

e Sharing animations: Loading an
ArcScene or ArcGlobe Animation
file

Animations make your 3D documents come alive by storing actions so they
can be replayed as you choose. They can help you visualize changesin
perspective, changesin the document’s properties, geographical movements,
and temporal changes.

You might create an animation that hel psyou visualize how moving satellites
react with one another during their orbit. In addition, you may model the
earth’srotation and change in lighting at the same time.

You create animations using the Animation tool bar. You can make animations
that manipulate data, perspective, and scenes or globes.

An animation consists of one or more tracks. Tracks control dynamic
changes of the properties of an object, such as a document’s background
color, alayer’svisibility, or acamera’s|ocation. Tracks are made up of a set
of keyframes. A keyframe is a snapshot of a particular object’s properties at
a certain time. The object can be a scene or globe, alayer, or a camera. For
example, you can create atrack with the scene or globe object that animates
scene or globe property keyframes to show the background color changing
from white to black.

Animation tracks are stored in the current document. They can also be
saved into a separate file that may be shared by numerous scene
documents. An animation may also be exported as an Audio Video
Interleave (.avi) or QuickTime (.mov) file that can be played by third party
video players.

Animations provide a new and actuated aspect to your 3D documents. Use
animations to automate the processes you would undertake to demonstrate
pointsthat can only be made through visual dynamics.
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3D animation

ArcScene and ArcGlobe let you create, save, and share
animations. You can create animationsin different ways,
composing the animation of multiple tracks that animate the scene
or globe properties, alayer, or the camera. An animation may be
saved in a document, saved as an independent ArcScene
Animation (.asa) or ArcGlobeAnimation (.aga) file, or exported to
a.avi or .mov file. You can share animations by exchanging
documents, interchanging .asaand .agafiles, or distributing .avi
and .mov files.

The camera and the target

You view your scene or globe through viewer cameras. A
camera slocation is defined by the observer property. The center
of your view is called the target. Imagine what you seeiswhat the
camera sees. As you havigate through a 3D view, you are actually
moving the observer in conjunction with the target. If you set a
new target on the data, that point on the datais shifted to the
center of your view. Thereisonly one camera, observer, and
target setin any viewer. Familiarizing yourself with the camera,
observer, and target will help you gain a better understanding of
animation.

Introducing the Animation toolbar

The Animation toolbar has all thetoolsyou'’ [l need to work with
animationsin ArcScene and ArcGlobe. Using these tools, you can
record navigation, capture perspective views, save and export
tracks, create video files, make group animations, create tracks
from paths, and manage and preview your animations.
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anirnakion = | ﬁ | b

M Clear Animation

Bl Create Kevframe. ..

ﬁ Creake Group Animation. ..

2, Camera Elvby From Path...

= Maove Laver along Path. ..

2 Load Animation File. ..

m Save Animation File. ..
IX Export ko Wideo...

** Animation Manager. ..

Creating an animation

You create an animation by composing the tracksit will contain.
You can make tracks by creating a set of keyframes, recording
actions, alternating the visibility of groups of layers, and
importing paths that constrain movement. Use the Animation
Manager to edit tracks and keyframes and organize how the
tracksin an animation interact with each other.

Saving an animation

There are three waysto save an animation. A 3D document will
automatically store an animation that is present when the
document is saved. In addition, you can save the animation
tracksto a.asaor .agafile. Finally, you can create a standalone
video by exporting the animation asa.avi or .mov file.
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Sharing animations

You can share animations by loading a 3D document that
contains an animation, loading .asaor .agafilesinto ArcScene or
ArcGlobe, and viewing .avi or .mov filesthat were created from
animations. Use a shared document with an animation to
demonstrate a particular point to colleagues. Independent .asa
and .aga files can be used as templates for others to build on or
as generic animations that can be utilized with various data. Share
a.avi or .mov filefor picture-perfect, highly detailed animations
that can be played in real time to awide and varied audience
when you need to quickly demonstrate a problem that can only
be shown dynamically.

ANIMATION
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Creating Turning on the Animation

Wiew Seleckion Tools Window Help
toolbar . .

an|mat|0ns . . . Yiew Settings...
1. Click View, point to Toolbars,
There are several ways to create and click Animation. Zoom Daka 3
animations. The simplest A~
; . The Animation toolbar Bookmarks b

”.‘eth‘)d; Capturmg CEEpEEIvE appears as an undocked —

VIEWS, IS CIES 27 G2 JE CanE toolbar. Toolbars » |7 Main menu

with any data. A more complex

method of creating animations E Table OF Contents |T Standard

is to create animations from =

. . Skatus Bar '

paths defined by selected line |— = |_ Tools

features or graphics. This Scene Properties. .. |7 3D Analyst

method requires specific types 200 Effects

of data in the scene but can ——

provide a more visually —0

appealing animation. =t aphics
Cuskomize. ..
WiEw SEurce

animation ™ | ﬁ | pu
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Capturing
perspective
views

Use the Capture View command
to save perspective views as
keyframes in a camera track.
The resulting track will be an
interpolation between the
keyframes, making a smooth
animation. For example, you can
create a track that rotates your
scene or globe, zooming in and
out to points of interest along
the way.

Is there a shortcut to
capturing views?

To capture a view to an animation,
press Ctrl+Ainstead of clicking the
Capture View button.

To learn how to play back an
animation track, see ‘ Recording
and playing back animation tracks'
inthischapter.

ANIMATION

Capturing views to make
an animation

1. Navigate to the perspective
you want to capture.

2. Click the Capture View
button.

3. Repeat to capture more
views as keyframes in a
camera track.

| e g g gtion Jock e e |
|[DERa  "r s H@LW [+ ReGeRARNTSERON
[ e = .|

=0
-

STy r—y
B b

3 R cormen

Clearing an animation

1. Click Animation and click
Clear Animation.

All animation tracks are
removed from the scene.

Animation | & | b
m g Clear Animation

Effl Create Keyframe...

ﬂ Creake Group Animation. .,

2 Camera Flyby from Path. ..

= IMove Layer along Path...

(= Load Animation File. ..

m Save Animation File, ..
X Export to Yidea,..

3 Animation Manager. ..
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Recording navigation to

Recording and avigs
create an animation

playing back
animation tracks Controls button.

Simple recording and playback 2. Click the Record button.
are achieved using controls that 3. Navigate in the scene using
re$mb|e aVCR Press the any navigation too'_

Record button to record your .

navigation and press the Play 4. Click the Stop button.
button to play it back.

Recording Fly or Walk tool
navigation

1. Click the Open Animation

A camera track is created,
storing the navigation
sequence.

) Listled - Archorne - Ascinf [0 =]

X e ] |
|DEE& "rY & @AW |- BLasQQ O k0N

| dsvatn = | L [omoeime cogmie: =] 8 | sponstion = | e | B o

= p—y—
% obewrise

You can make a flyby or walk-
through animation by recording as
you fly or walk through your scene
or globe with the Fly and Walk
tools.

Playing back an
animation

1. Click the Open Animation
Controls button.

2. Press the Play button.

Controlling playback and
recording options

Click Options on the Animation
Controlstoolbar to access
animation duration, segments of
animation to play back, looping
mode, and overwriting options.

The animation is played
back.
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Animation = | ﬁ ‘ E+—0

Animation Controls
wln) o

Optionz = |
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Creating
keyframes

Keyframes are the most
fundamental elements of an
animation. A series of keyframes
is assembled into a track. Create
a keyframe to make a snapshot
of an object’s properties. Use
keyframes to make snapshots of
scene or globe properties,
camera properties, or layer
properties, such as a 3D view’s
background color, a layer’s
transparency, or a camera’s
location.

How can | edit keyframe
properties?

You can edit the properties of a
keyframe by using the Animation
Manager.

ANIMATION

Creating a keyframe of
scene properties

1. Right-click Scene layers and
click Scene Properties.

2. Set the scene property or
properties you want to
capture.

3. Turn on the Animation
toolbar, click Animation, and
click Create Keyframe.

4. Click the Type dropdown
arrow and choose Scene.

5. Click New to create a new
scene track.

6. Click OK.
7. Click Create.
8. Click Close.

You can repeatedly change a
property and create a new
keyframe without closing the
Create Animation Keyframe
dialog box. Note that you
need at least two keyframes
to create a track that will
show change.

& addData...
g New Group Layer

E pastelayets)

ot | i | | |

Animation = | lﬁ | E

il Clear Animation

@ Creat

ﬂ Create Group Animation.. .

5 Cannera by brom Bathi..

= IMove Layer along Fath...

(= Load Animation Fils. ..

m Save Animation File...
X Export to Video. ..

X Animation Manager. ..

Create Animation Keyframe

EE

Tupe: Scene 3—

I Irnprt fromm beokmark: ¥
The Scene hd

Source object:

Destination tiack:

Scene track 1 hd

[ ursisiantion Trak []

_o Tiack Name:

Keyframe name:

Scene keyframe 1

Active Properties.. | Create | Close |

0 0
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Creating a keyframe of e —-
How else can | create a camera properties O e B P
keyframe? e r—
You can create keyframes from the
Keyframes page of the Animation
Manager dialog box. Click Create 2. Click Animation and click

Navigate to the camera
position you want to capture.

to invoke the Create Animation Create Keyframe.
!(?yfrarrt\_e dlalog‘tl)Jm_(. F?L more 3. Click the Type dropdown
Qn?r:'nr;?cl)r?rlbl;?s\gers’mg € arrow and choose Camera.

4. Click New.
Using bookmarks as 6. Click Create.
keyframes 7. Click Close.
If your document has bookmarks, srimaton ~ | 1 | ¥8
you can import themto an You can change_ a camera i —
animation as keyframes by property_py navigating to a @ Create Keyframe. ..
checki ng Import from bookmarks new posmon, then create a ﬂ Create Group Animation, ..
and choosing a bookmark in the new keyframe repeatedly e b o
dropdown list. without closing the Create

[Mave Layer along Fath..

Animation Keyframe dialog
box. Note that you need at
least two keyframes to create
a track that will show change.

Save Animation File, .,

Export to Yideo...

¥l
L
i
= Load Animation File...
I
+—
-+

Animation Manager.. .

Create Animation Keyframe [ 7]
Tvee: [ = _9 Tk o [ —
Cancel
Saurce object: Camera of Main Viewer < é

Destination track. Camera track. 1 <
CHew = —e
Keyframe name: Camera kepframe 1

Acive Propeties.. | Cegte | Close |
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Creating a keyframe of

layer properties

1. Change the layer property
that you want to capture.

For example, turn on the 3D
Effects toolbar and set a
transparency for a layer.

2. Click Animation and click
Create Keyframe.

3. Click the Type dropdown
arrow and choose Layer.

Click New.
Click OK.
Click Create.
Click Close.

N oo g A

You can repeatedly change a
property and create a new
keyframe without closing the
Create Animation Keyframe
dialog box. Note that you
need at least two keyframes
to create a track that will
show change.

ANIMATION

Layer: ILayer

Jid i =i AL

Animation = | Iﬁ | E

| Clear Animation

ﬂ Create Group Animation. .,

2 CameraElyby Fram Bath, ..
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Load Animation File. ..

Expott b Yideo. ..
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L
i
=
m Save Animation File, ..
I
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Animakion Manager..,

Create Animation Keyframe [Arination Trak ]
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Source object: Iﬁ e
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Keyframe name: ILayer keyfiame 1
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Making group
animations

You can create an animation
from an existing group layer or

individual layers within a scene.

For example, you might have a
group layer in which individual
layers represent snapshots in
time. If these layers are ordered
sequentially in the TOC, you
can create tracks that succes-
sively turn visibility on and off
for each layer within the group.
The animation will depend on
the ordering in the TOC, so
arrange layers in the order that
you want them played. The
tracks will show how the data
changes through time.
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Making a group
animation

1.

Click the Add Data button to
add the layers or group layer
that you want to animate.

Click Animation and click
Create Group Animation.

Optionally, choose a Base
name for tracks.

You are provided with a
default name for the tracks,
but you can change it to
something more meaningful.

Optionally, set the beginning
and ending times.

Setting these times allows
you to determine when the
group animation will play
relative to other tracks that
may exist.

Select a group layer. You can
click a group layer or all the
layers in your scene.

Optionally, change
Transitions.

These options will help you
determine how layers in an
animation change from one
to another.

Optionally, uncheck Over-
write existing tracks with
same name to add additional
group animations.

Click OK.

bad | i
Animation = | Iﬁ | E

il Clear Animation

= a

Gl Create Kevframe...

Create Group Animation. ..

Gameta Elyby from Fath ..

IMowe Layer along Fath. ..

Load Animation File...

el ARy

Save Animation File. ..

L Export to Yideo. ..

* Animation Manager. ..

1
Create Group Animation ﬂ E

Baze name for fracks:

ﬂ Eegin time:

a
End time: 1]

—
o

Group animation ___e

Select a group layer:

’Group Layer

6 Transitioh:

Fading transition:

[T Blend layers when fading

™ Create looped animation

Mane All

J—

!

v Owenwrite existing tracks with zame name

ok I Cancel
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Making
animations from
paths

You can create camera tracks
and layer tracks from paths. A
path is defined by a selected
line feature or graphic, and its
purpose is to constrain move-
ment along the selection. A
camera track is created by
moving the camera along the
selected path. A layer track is
made by moving a layer along a
path.

Use the Path destination
options for a camera flyby path
to modify the way the camera
(observer) travels. There are
three options for moving a
camera along a path: move both
the target and observer along
the path for a flyby, move the
observer along the path with
the current target to point the
camera at an areawhile it »

Modifying camera
properties

When selecting flyby mode asthe
path destination, click Orientation
Settingsin the Camera Flyby from
Path dialog box to modify the way
camera azimuth, inclination, and
roll propertiesare calculated from
the path.

ANIMATION

Making a camera flyby
from a path

1. Click a selection tool and
select the line feature or
graphic you want to use as a
path.

2. Click Animation and click
Camera Flyby from Path.

3. Optionally, check Apply in
reverse order.

The camera will begin at the
other end of the path.

4. Optionally, type a value in the
Vertical offset text box.

An offset defines the height
of the camera.

5. Optionally, slide the
simplification factor.

The simplification factor
determines how much the
path will be generalized for
the animation.

6. Optionally, choose a path
destination.

Change the path destination
to determine how the
observer and target are
positioned during the
animation.

7. Optionally, uncheck Over-
write last imported track.
Disabling this option will
allow you to add tracks to
previous ones.

8. Click Import.

dE KO

Animation | ) | O

SE Glear Animation

o

i Creal
ﬂ Creal

te Kevframe...

ke Group Animation.. .,

Carnera Flyby From Path...

= Mowve Layer along Path. ..

= Load

ﬁ SEvE Animaton Flem.
X Export bo Yides,,,

Animation File, ..

X Anim.

ation Manager, ..

Camera Flyby from Path HE

) . ¢

— Path

) Selected line feature

—1 Apply in reverse order

— Yertical offzet I 0o

Lo High

Simplification factor '—JI

— Path destination
¥ Move both observer and target along path [fly by)
= " Move observer along path with current target

" Move target along path with current ohserver

Orientation Settings. .. |

—[w Owverwrite last imported track

Import Cancel
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moves along the path, or move
the target along the path with
the current observer to let the
camera follow a virtual point
aong the path in the track. You
can then move a layer along
this path to have the camera
point toward the layer as it
moves.

Using advanced layer
orientation settings

Click Orientation Settingsto modify
theway alayer’sazimuth, inclina-
tion, and roll propertiesare
calculated fromthe path.
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Moving a layer along a
path

1. Click a selection tool and
select the line feature or
graphic you want to use as a
path.

2. Click Animation and click
Move Layer along Path.

3. Click the Layer dropdown
arrow and choose the layer
you want to move.

4. Optionally, check Apply in
reverse order.

This option will start the layer
moving from the opposite
end of the path.

5. Optionally, type a value in the
Vertical offset text box.

The vertical offset determines
the height of the layer.

6. Optionally, slide the
simplification factor.

The simplification factor
indicates how much the path
will be generalized when it is
used for the animation.

7. Optionally, uncheck Over-
write last imported track.

Disable this to allow addi-
tional layer tracks to be
imported without overwriting
existing ones.

8. Click Import.
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il Clear Animation

Effl Create Keyframe. ..

ﬂ Create Group Animation. ..

2, Camera Flyby From Path,..
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(= Load Animation File. .
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m Save Animation File. ..
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Layer:
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Using the
Animation
Manager

The Animation Manager allows
you to access properties of
keyframes and tracks. In
addition, you can access timing
properties and preview your
animation. You can manipulate
these properties, then see the

result using the Time View 4.

preview.

5
Why change a track or
keyframe property?

Use the Animation Manager to
modify the properties of a keyframe
or track. For example, you can
changethe cameratarget’s
x-coordinateto move the target to a
mor e pleasing position. Optionsto
change properties are numerous,
allowing you to make your
animation look just as you intend.

Updating a keyframe

To fine-tune a scene or camera
keyframein the Animation
Manager, select the keyframe you
want to change in the Keyframes
page, modify the property in the
scene, and click Update. The
keyframewill be updated to reflect
the change.

ANIMATION

Using the Animation
Manager to access
keyframe properties

1.

2. Click the Keyframes tab.
3. Click the Keyframes of Type

. Click a Keyframe property to

~

Animation * | Ei | E

| Clear Animation

Ef Create Kevframe...
Click Animation and click

ﬂ Create Group Anirmation. .

Animation Manager.

= Move Layer along Path,.,

2 Camera Flvby From Path, ..

(= Load Animation Fils. ..

ﬁ Save Animation File. ..

dropdown arrow and choose
I Export to Video,..
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Animation Manager. .,

Click the In Track dropdown
arrow and choose the
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Changing a track’s priority
If multiple camera or scene tracks
refer to the same object, they will
be played back according to their
priority. To change a track’s
priority, select thetrackinthe
Tracks page of the Animation
Manager and use the arrow up or
down buttons to move its ranking.
If multiple layer tracksrefer to the
same layer, their transformations
will be combined.

What is binding?

Tracks are bound to objects. For
example, a camera track is bound
to aparticular viewer, and it will
play in that viewer. To change the
object that the track is bound to,
click Binding.

Can |l interact with an
animation track?

You can manually alter properties
of a track to allow you, for
example, to navigate during
animation. Select a track and click
Propertiesto seethosethat are
available for that track. Uncheck
the ones you want to control
manually.
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Using the Animation
Manager to access track
properties

1. Click Animation and click
Animation Manager.

2. Click the Tracks tab.

3. Optionally, check View only
tracks of type, click the
dropdown arrow, and select
the type you want to
examine.

4. Click a Track property to

change it.
5. Press Enter.
6. Click Close.

Animation * | Ei | E

| Clear Animation

G Create Keyframe...

ﬂ Create Group Anirmation. .

2 Camera Flyby From Path, ..

= Move Layer along Path..,

(= Load Animation Fils. ..

m Save Animation File. ..
I Export to Video. ..
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Timing properties
in the Animation
Manager

Use the Time View page of the
Animation Manager to modify
when keyframes of one track are
played relative to others or to
organize how tracks are
synchronized with one another.

When in the Time View page,
the timing of al tracksis
normalized to one time unit, and
there is no indication of
duration. Use the duration
setting in the Animation Control
options dialog box to determine
how long your animation will

play.

Previewing an animation

In the Time View page, you can
examine your animation by clicking
thedisplay until a vertical redline
appears, then dragging the lineto
preview the way your animation
will play.

Why are my layer tracks
colored differently?

In the Time View page, group layer
tracks are color-coded to indicate
their visibility. Light green means
thelayer isvisible; red indicates
that thelayer isinvisible; and pale
yellow lets you know that the layer
is semitransparent, or in
transitional visibility.

ANIMATION

Using the Animation
Manager to modify timing
properties of tracks

1. Click Animation and click
Animation Manager.

2. Click the Time View tab.

3. Optionally, click the Plus or
Minus buttons to change the
time scale.

Reducing the time scale
gives you a more detailed
view.

4. Optionally, check View

enabled tracks only.

Using this option shows only
the tracks that are currently
enabled. Disable a track in
the Tracks page.

5. Click and drag a green
keyframe box in a track to
change the time when it will
be played.

Moving a keyframe to a later
point in the track will cause it
to be played later in the
animation.

Click and drag a keyframe at
the start or end of a track to
determine when that track
will play relative to others.

6. Click Close.
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Saving an
animation

An animation that is created in
a scene or globe will be stored
in the document when it's
saved. Animation tracks can
also be saved into an indepen-
dent .asa or .aga file. Another
way to save an animation is to
export it to a.avi or Quick Time
.mov file.

In order to be able to export
.mov videos, you'll need to
have Quick Time installed on
your computer.
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Saving an animation in a
scene document

1. Click the Save button.

An existing scene document
will be appended with the
animation, or if none exists,
you will be prompted to
provide a name for a new
document that will contain
the animation.

=EHE
T

Save As

Save Iﬁ Ewercise &

=l « &=k E-

fly data
image data
Jsurface data
Aniration, sxd
Final Animation_A.sxd

Fiename: [

Save I
LI Cancel |

2|

Save as tupe: IAmScena Documents [ sxd)

Saving an animation by
exporting tracks to an
ArcScene Track file

1. Click Animation and click
Save Animation File.

2. Click the Save in dropdown

arrow and choose a location.

3. In the File name text box,
type the name you want to
give the animation file.

4. Click Save.

Animation = | Iﬁ | E

| Clear Animation

Efl Create Keyframe...

ﬂ Create Group Anirmation. .

2. Camera Flyby from Path...

= Mowve Layer along Path. ..

(2 Load Animation File. ..
H Save Animation File. ..

IX Export to Video. ..

XY Animation Manager. ..

Save Animation File

Save in I ] temp

=l = B ok Er

] camera Animation. asa
[s#]Layer animation.asa

File hame: 5cene Animatior|

Save j—

Save astype: [arcScene Animation fles [*.as)

O
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Using advanced video
options

To access frame rate and video
quality properties, click Optionson
the Video Export dial og box.

Preventing extraneous
windows from appearing in
video files

Make sure that when you export
your animation to a video file you
move other windows away so
nothing obscuresthe viewer that is
playing the animation. Otherwise,
they may appear in the exported
file.

ANIMATION

Exporting an animation
to a video file

1. Click Animation and click
Export to Video.

2. Click the Save in dropdown

arrow and choose a location.

3. In the File name text box,
type the name of the video
file you want to create.

4. Click the Save as type
dropdown arrow and select
the type of video file you
want to create.

You can export a .avi or .mov.

5. Click Export.

A video file of the given
name and type is created in
the specified location.
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Sharing
animations:
Loading an
ArcScene or
ArcGlobe
Animation file

You can load an ArcScene or
ArcGlobe Animation file into
any scene or globe. However,
when attempting to load an
animation into a new document,
care must be taken to ensure
that the animation applies to the
document. If an animation track
refers to an item that doesn’t
apply to the document, the
track will not play. For example,
if you've created an animation
containing a track that refers to
a certain layer in a document,
that layer must be present in the
new document and must be in
the same location in the TOC.
Because a layer track refersto a
layer by noting its ranking in
the TOC, the track may animate
an incorrect layer or may not »

Identifying ArcScene
Animation files
ArcScenetrack files are appended
with the .asa extension. ArcGlobe
track files are appended with the
.aga extension.
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Loading an ArcScene
Animation file

1. Click Animation and click
Load Animation File.

2. Browse to the ArcScene
Animation file you want to
load.

3. Click Open.

Animation * | Ei | E
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be enabled to play if the ranking
in the new document’s TOC is
different. Also, if atrack refers
to a viewer that doesn’t exist in
the new document, that track
will not play. In addition, if
you've created a camera track in
a document’s extent and want
to play it in a new document,
make sure the extent of the new
3D view is the same, or else
your track might move the
camera in an area where there is
no data. This is because a
camera track is defined in part
by a document’s extent.

Using animations stored in
a scene or globe document
Load the document with animation
into ArcScene or ArcGlobe asyou
would any other document. Modify
the name you give to animated
documentsto let others know that
they contain animation.

ANIMATION
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3D symbology

IN THIS CHAPTER
 What is a 3D symbol?

¢ Using 3D symbols

e Using 3D styles

e Making 3D symbols

e The 3D Symbol Property Editor

e Altering the 3D placement of a symbol
e Offsetting a 3D symbol

e Scaling the size of 3D symbols

e Using 3D styles to assign symbology
e Symbolizing points with 3D symbols

e Symbolizing lines with 3D symbols

e Symbolizing polygon fills with 3D
symbols

e Saving the current styles
e Organizing 3D style contents

e Creating and modifying 3D symbols
and elements

Using 3D symbology allows you to provide a sense of realism to your 3D
documents or render cartographic symbolsin 3D. You can use 3D symbolsto
display features as 3D objects or display your map symbolsin 3D.

For example, instead of symbolizing a house asasimple point, you could
chooseto symbolizeit with a3D model of a particular style of home, providing
realism to your document. Or, you might choose to display alayer of
recreation use symbols by selecting 3D versions of the symbols for amore
vivid effect. In addition, you could symbolize aroads layer astextured strips
creating arealistic road network. Finally, you might add a texture to a surface
to provide arealistic ground surface to your scene or globe.

3D symbology lets you create documents that dramatically enliven your data
and provide stunning representations of your 2D maps. Using 3D symbology
allows you to depict real-world scenarios that can be as geospecific, or
“visually true’, asyou dictate while al so giving you the option to portray your
datageotypically, or “stylistically true”. You’ |l be abletoimport your existing
OpenFlight (.flt), 3ds max* (.3ds), or Virtual Reality Markup Language
(VRML*) modelsinto ArcGlIS, then symbolize features with these models, or
choose to select symbology from arich set of included 3D styles that contain
models, cartographic symbols, and 3D geometric shapes.
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What is a 3D symbol?

A 3D symbol isa 2D symbol with extended properties. These
properties enhance 2D symbols so that they can be viewed in 3D
inanArcGIS 3D application.

While a 2D symbol hasdimensionsinthex andy directions, a3D
symbol has the additional property of adimensioninthe z
direction. Thus, a2D point symbol is analogousto a 3D sphere
symbol, a square-shaped 2D symboal is analogous to a cube-
shaped 3D symbol, and a 2D line symbol can be analogousto a
tube-shaped 3D symbol.

Example of 2D features on the left and the analogous 3D representations
on the right

3D symbols can al so be more complex than simple geometric
shapes. A 2D picturefill symbol, whose patternis applied as afill
toa2D polygon, isanalogousto a 3D texturefill symbol. A 3D
texturefill symbol isapicturefill symbol that has awareness of
itsreal-world size, and can be mapped on to ageometry with
proper scaling. Points may also be symbolized by representations
of real-world objects (3D models) as, for example, aset of points
indicating dwelling locations being symbolized by existing 3D
models of houses.
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Existing points, on the left, symbolized by 3D model houses, on the right

Types of 3D symbols

A point can be symbolized in 3D by asimple 3D marker such asa
cube or acone, a3D character marker based on a system font, or
a3D marker asimported from a3D model. A line can be
symbolized in 3D by using a3D simpleline symbol, such asa
tube or astrip; or atexture line symbol, such as atexture
symbolizing aroad. A polygon or surface can be symbolized by
using a3D texturefill symbol, for example, atextureresembling a
geotypical feature such as grass. These options allow you to

3D symbols used to portray realism

Using ARcGIS 3D ANALYST



render realistic 3D worlds. For example, you may have an existing
document that could be made more visually realistic by
symbolizing points representing a housing tract by 3D models of
houses, then symbolizing the roads in this tract by using a
textured line symbol that models pavement. In addition, you
might use a grass texture to symbolize a polygon feature class
showing city parks.

3D SymBoLoGY
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Using 3D symbols

Making geotypical documents

A geotypical symbol isamodel with realistic propertiesthat are
used to portray a certain style. A set of geotypical models might
show a generic style or theme, such as “ Capecod Houses’, with
different properties such as“1 story” or “2 story”. 3D Analyst
comes with 3D stylesthat let you symbolize points, lines, and
polygons with generic 3D symbols such as typical houses,
textured roads, and fills. You can use these symbolsto create
realism, while still being abstract enough to not imply specific,
actual objects. Use geotypical symbols to model a proposed
housing tract or in existing areas where it isn’'t necessary to show
real-world objects. Using geotypical 3D symbols, you can make
documentsthat mimic real-world characteristics but don’t imply
visual truth.

Making geospecific documents

A geospecific symbol isamodel that is based on areal-world
object. An exampleisamodel of the White House in Washington,
D.C. You can symbolize features with objects that are based on
real-world objects. For example, if you have existing 3D model s of
buildingsthat exist in an area, you can import them, then render
your point feature class with the objects you’ ve imported. You
can also import any textures that you may have, such as
vegetation or wall textures. You can import these modelsinto
styles or as needed to symbolize features independent from a
style.

Making 3D maps

You can create dramatic mapsthat are rendered with 3D
symbology. These maps may use amap’'s 2D symbology as a
guide, then display the symbolsin 3D. For example, points can be
displayed as spheres, lines as strips, and polygons as textured
objects. In addition, you might choose a 3D character marker to
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render font-based charactersin 3D. You can use these 3D
representations to bring new perspectives to your maps.

2D representation (left) and 3D representation of a weather map
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Using 3D styles

3D styles

Styles are sets of particular symbols with preset characteristics.
These symbols are categorized thematically, then saved with
properties, such as size and color, that make it convenient to use
them. 3D styles work the same way as 2D styles but contain 3D
symbols commonly used in 3D Analyst. They may, in addition,
store somereal-world information about their sizing.

3D Analyst comes to you with 3D styles that are ready to use.
These styles contain both simple geometric shapes as well as
geotypical models. In addition, you can create your own symbols,
then make your own styles containing these symbols. You can
also construct styles from existing symbols.

Styles are a convenient way of storing symbology that you
commonly use. 3D Analyst provides styles that help you
symbolize common scenarios and also providesthe flexibility for
you to create your own styles by making them from existing
symbolsor importing them.

See ‘Working with styles and symbols’ in Using ArcGI S ArcMap
for more detailed information on working with styles and the Style
Manager.

3D point styles

When you open the symbol selector of a point’s symbology,
you'll see the 3D styles avail able by noting those prefixed with
“3D". Some of these styles contain common 3D character marker
symbols with convenient sizes and colors. Other 3D styles
contain simple geometric shapes such as spheres, cubes, and
tetrahedrons. Yet other 3D styles contain models such as
buildings, street furniture, trees, and vehicleswith real-world
sizing information.

Use 3D poaint styles to render simple geometric shapes such as
spheres or cubes. Or use them to make building models based on

3D SymBoLoGY

point feature classes. You can also symbolize points as models
such as houses, vehicles, or street furniture.

tore Symbolz -

3D Basic

30 Houses

3D Industrial

3D Skyscrapers

30 Skreet Furniture
30 Trees

3D Yehicles

add...

Example of 3D styles available for point feature classes

3D line styles

Similarly, stylesare availablefor line symbology. You can choose
from styles that contain simple geometries, such as tubes or
strips, or styles that include textures of fences, walls, roads, and
walkways.

Use 3D line styles to show roadways or fences. You might also
show a sewer network or pipe workings symbolized as tubes.
3D polygon fill styles

You can use 3D styles for polygons that allow you to depict their
fillsasavariety of textures, including, for example, thosethat are
vegetative or man-made.
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You can use these 3D textures to model the grassin a park or the
pavement of aparking lot. You might also use a style texture to
symbolize a surface, portraying the ground as a set of ground
covers.

3D stylesarethe quick way to symbolize common 3D features.
Use them as a shortcut to create realistic models or abstract 3D
worlds. Next, you'll see how you canimport and create your own
3D symboals.
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Making 3D symbols

You can make your own 3D symbols by composing them from
existing symbolsor by importing them as 3D models from other
formats. In this section you'll learn how to do both.

Constructing your own 3D symbols

You can create your own 3D symbolsto symbolize a particular
feature or add to a style’s contents. You might create a composite
symbol by combining unique symbolsinto one. See‘ Creating
new symbols and map elements' in the * Working with styles and
symbols' chapter in Using ArcGISArcMap.

Importing 3D models as symbols

You canimport OpenFlight (.flt), 3ds max* (.3ds), or VRML
models as 3D symbols. Usethisfeatureif you have existing 3D
modelsthat you'd liketo usein 3D Analyst. You can import these
models when symbolizing afeature, or you can import them into
an existing or newly created style.

OpenFlight models can be created using MultiGen—Paradigm
ModelBuilder 3D*. You can use Model Builder 3D to quickly
generate 3D models of real-world buildings, objects, and
vegetation for incorporation into an interactive display of 3D GIS.
To create .3ds models, you can work in Discreet 3ds max, or use
@L ast Software SketchUp* asatool for creating 3D models,

then export them to .3ds format.

3D SymBoLoGY
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The 3D Symbol
Property Editor

When using 3D symbols in the
Symbol Property Editor, some
features specific to 3D become
available that are common to all
3D symbols, such as a 3D
preview, 3D placement, and 3D
threshold. In this section, you'll
learn how to accomplish tasks
using these features.
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Opening the 3D Symbol
Property Editor

1. Inthe TOC or the symbology
Layer Properties page, click
the symbol whose properties
you want to change.

2. Click Properties.

The Symbol Property Editor
appears.

I3

Scene layers
=] Flight Path

Layer Properties

General

Show:

Features

Jaing & Relates

Quantities
Charts
Multiple Attributes

Souce | Selection

| Bask Heights |
Display

Extiusion |

[Draw all featifes using the same symbol.

Rendering
Sywbelogy | Fields | Definiion Guery

Import.

—Symbel

Advanced +

—

~Legend

Desciption..

Additional deseiption appearing nest 1o the symbol in your map's legend

Label appearing next to the symbol in table of contents:

0K | Cancel ol
Symbol Selector HE
Category: | 41 =] [ Preview
. +* ™ ™ .
Dot 1 Dotz Dot
- Optiors———————————
Color:
[ ]
Dotd Dot5 Dot See 400 =
fegl: [000 =
L
Dot 7 Dot Dotd
Propertis: :'__e
Dot in Dottt Dot 12 [ MoeSpmbols -
[ Save Fiesst
. 4
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Altering the Setting the origin of a 3D

symbol

placement of a Y T
1. In the Symbol Property Editor, [Freves— [ Frepeties

3D SymbOI click the 3D Placement tab. i a Wﬁ — e e =

,,,,,,,,,,, . 3D Simple Marker lacement | 30 Threshold | Mask

You can alter the placement of a 2. Slide th? normalized prigin | ot Hotionsnges

3D sym.bol in relatlio.n to the offset slider for the axis you by % [0060 = =

feature it's meo||z| ng. You want to modlfy to the position ﬂ j ﬂ ooz 5] ¥: [ooom0 = ¥ oo =

can set the origin of a 3D you want the origin to be = B

symbol, then offset this within the symbol. e

normalized origin. In addition, 3. Click OK. b o 0 —f— 1

you can alter the rotation of a o dy [0 | 0 —f— 1

symbol in the three axes that The origin is moved to the N e

define 3D space. new position in the 3D BENE 2 u

o Preview window. | & -
When you set the origin of a 3D

symbol, you're indicating where [ o | Cowd
on that symbol you want the
origin to be. For example, the
default location of the origin for e 0
a sphere is at its center. You can

set, or normalize, the origin to

be at its edge.
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Offsetting a 3D
symbol

After you are satisfied with the
normalized origin of a 3D
symbol, you may wish to
indicate an offset for the
symbol. You'll use real-world
units to set offsets of 3D
symbols.

Specifying an offset
without typing

Instead of typing in a number for
the offset, you can use the Up and
Down buttons on the right side of
the Offset text boxes.
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Setting an offset for a

normalized origin of a 3D

symbol

1. In the Symbol Property
Editor, click the 3D Place-
ment tab.

2. Type an offset for the axis
that you want to modify.

3. Click OK.

The normalized origin of the
symbol is adjusted in the 3D
Preview window.

A E3

- Froperties:

Type: [3D Simple Marker 5

(] hd wiord units: | Meters -

3D Simple Marker 30 Flacement | 30 Thieshold | Mask |
Ot Fiotation ang|
7|4 * DDDDD—f' “ —' CO0 Preview |
jjﬂ — v = v oo =]
z: oo =] z o =
-La
~Normaiized origin off
di [050 0—F—
s || =
dz: IHJT n——— /1
X[ 28
Cancel
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TP
Specifying arotation
without typing
Instead of typing in a number for
therotation angle, you can usethe
Up and Down buttons on the right
side of the Rotation anglestext
boxes.

3D SymBoLoGY

Setting the rotation of a
3D symbol

1. In the Symbol Property Editor,
click the 3D Placement tab.

2. Type an angle of rotation in
degrees for the axis you want
to modify.

3. Click OK.

The symbol is rotated along
the axis in the 3D Preview
window.

[~ Previ

T

X

(- Properties

Type: | 3D Simple Marker|Symbol B

‘wiorld units: | Meters -

3D Simpla Marker 3D Placement | 3D Thieshold | Mask |
~Dffsst Fiotation anal
o % [ooom0 = % oo = o s
ﬂ j ﬂ [ = ¥ [20000 = v [H =
z: [00000 = z oo =
- Marmalized origin offset
i [0.50 —{— 1
dy D50 o T"_‘ - 1
dz [n&0 1} '—I— ~ ]
R - ul
=| g
Cancel

o o
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Scaling the size
of 3D symbols

3D Analyst stores models in its
styles with real-world sizes and
attempts to provide sizing
options for other symbols that
will suit your needs. However,
you may find that after you
symbolize a feature, you'll need
to adjust its scale in your
document. The Scale 3D
Symbols dialog box, accessed
from alayer’s context menu,
alows you to do this using on-
the-fly feedback.
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Scaling the size of a set
of 3D symbols in a layer

1. Right-click a layer symbol-
ized with 3D symbols and
click Scale 3D Symbols.

2. Move the slider to the left or
to the right to decrease or
increase the symbol’s scaled
size, respectively.

3. Optionally, click Suggest to
offer a scale based on the
layer’s extent and the
symbol’s size.

4. Click OK.

2 Refresh

Open Attribute Table

Jnins and Relates 3
<&, Zaom Ta Layer

Selection »
3 Canvert Faatures ko Graphics...

Data »

Save s Laver File...

Properties...

Scale 3D Symbols

i
/

Smaller 1 Larger

Suggest | u] 4 I Cancel

o o
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Specifying adimension
without typing

Instead of typing in a number for
the size along an axis, you can use
the Up and Down buttons on the
right side of the Width (X), Depth
(Y), or Sze (2) text boxes.

3D SymBoLoGY

Changing the dimensions

of the symbol axes

1

In the Symbol Property Editor,

click the 3D Character
Marker, 3D Marker, or 3D
Simple Marker tab.

. Optionally, uncheck Keep

aspect ratio to change the
dimensions of individual
axes.

Under Dimensions, type a
value in the text box for the
axis you want to modify.

Click OK.

The dimensions of the
symbol are modified in the
3D Preview window.

- Pres

2%

4

o] ) o

i~ Layers

2 x 3
| g

Piop

Type: [3] Simple Marker Symbol -

30 Simple Marker | 3D Placement | 30 Thieshold | Mask |

Colr. ||+
Sie.  [Terahedien v
Dimensi L

—_—
High

widh (4 [10382325
Loy

Depth (v): [13 3-:

Size (2] 34853 3.; -

™ Keep aspectiatio

‘whrld umits: Meters -

3D Preview

oK Cancel

o
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Using 3D styles
to assign
symbology

Styles contain symbols with
preset properties that you might
use often. 3D styles offer
geometric primitives as well as
model libraries.

A ©

A shortcut to the Symbol
Selector

You can invoke the Symbol Selector,
the dialog box that lists symbolsin
styles, by clicking the feature class
symbol in the table of contents.
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1

Symbolizing a feature
with a symbol in a style

In the table of contents, right-
click the layer and click
Properties.

2. Click the Symbology tab.
3. Click the Symbol button.
4. Click More Symbols and click

the style you want to use.

Optionally, click the Category
dropdown menu and click the
category of the style you
want to use. »

Sl By copy
K Remove

= Refresh
Gzl G0 Syl o
Open Attribute Table:
Inins and Relates »
<& Zoom To Layer
Selection »
& Convert Eeatures to Graphics...
Data »

Save As Layer Fie...

&

JonstRebies | mebeghs | uikn | Rendeirg

Gerwidl | Sowee | Selecson | Dy Sybokgy | Pkt | Deinion Dusyy
?::..._-, Dirawe ol featwes using the same symbol. ook I
Calegon: Symbol
Mulliple Ablziluates

Legerd

L @ i [—
‘h&% oo |

ok ] _ conca
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6. Click the symbol you want to
use.

7. On the Symbol Selector
dialog box, click OK.

8. Click OK on the Layer
Properties dialog box.

3D SymBoLoGY 271



Symbolizing
points with 3D
symbols

Points can be symbolized as 3D
character markers, 3D markers,
and 3D simple markers. You can
create 3D symbols that use
fonts on your system, choose
3D markers from existing styles,
or import them from OpenFlight,
3D Studio Max*, or VRML. 3D
markers are analogous to 3D
models. Finaly, you can
symbolize points as 3D simple
markers, which are 3D primi-
tives, such as spheres and
cubes.
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Symbolizing a point as a
3D character marker not
included in a style

1. Inthe TOC, click the symbol
of the point feature class you
want to modify.

2. Click Properties.

3. Click the Type dropdown
menu and click 3D Character
Marker Symbol.

»

Click the font dropdown
menu and click the font you
want to use.

5. Click the Character button
and click the symbol you
want to use.

6. Optionally, click the Color
dropdown menu and click the
color you want to use.

7. Click OK.

= Scene layers
=] places

x

*

{ TR ¥
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Symbolizing a point as an
imported 3D marker
1. Inthe TOC, click the symbol

of the point feature class you
want to modify.

2. Click Properties on the
Symbol Selector dialog box.

3. In the Type dropdown menu,
choose 3D Marker Symbol.

4. Browse to the model you
want to use and click Open.

5. Click OK.

= Scene layers
= places

*
—O

T — ]
. .
bt o
. o B
= [F 3
b [T
Ll—e
W [ |
== |
. [T emitl]
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0 Mok | 30 Pracemend | 30 Themshokd | Mask. |

= T 2
Loskre [ 30 Mariels <] s Eef -

Flepms | = [ |
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Symbolizing a point as a | s :

Choosing a quality level 3D simple marker not Saces.

Usea higher quality level if you included in a style . ! 1]

don’'t have many features to

symbolize and a lower quality level 1. Inthe TOC, click the symbol

if you have many features. Higher of the point feature class you

quality rendersat the expense of want to modify.

performance. 2. Click Properties on the T -
Symbol Selector dialog box. oo b E-d i

3. Click the Type dropdown " s

menu, and click 3D Simple i .
Marker Symbol. ) - 73

4. Click the Style dropdown '
menu, and click the shape —= 11—
you want to use.

5. Optionally, click the Color
dropdown menu and click the
color you want to use.

6. Optionally, adjust the Quality
slider for shapes with curved
Troe [0 5ot st Skt 2] e |

surfaces.
0 Sk Mirksr | 30 Placorsert | 30 Thoeshetd | Mok |

7. Click OK. o_ | = m

O—==

sty
wahpy [ S| ——F——

ow
. Dweniry [ 377 =]
San iy [0 =
I Epep npect rake.

Fropasier:
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Symbolizing lines
with 3D symbols

You can symbolize line features
as 3D simple lines or 3D
textured lines. Use 3D simple
lines to symbolize lines as 3D
geometric shapes, such as
tubes and walls. Use 3D
textured lines to turn your line
work into realistic roads,
fences, or walkways.

3D SymBoLoGY

Symbolizing aline as a
3D simple line not
included in a style

1. Inthe TOC, click the symbol
of the line feature class you
want to modify.

2. Click Properties on the
Symbol Selector dialog box.

3. Click the Type dropdown
menu and click 3D Simple
Line Symbol.

4. Optionally, click the Color
dropdown menu and click the
color you want to use.

5. Click the Style dropdown
menu and click the shape
you want to use.

6. Optionally, slide the Quality
slider to your desired quality
level.

7. Click OK.

x|

= Scene layers
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Symbolizing aline as a
3D texture line with an
imported 3D texture

1. Inthe TOC, click the symbol
of the line feature class you
want to modify.

2. Click Properties on the
Symbol Selector dialog box.

3. Click the Type dropdown
menu and click 3D Texture
Line Symbol.

4. Browse to the texture you
want to use and click Open. »

——— 7]
= Scene layers
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Documents
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5. Optionally, check Vertical
orientation to flip the geom-
etry and texture vertically.

6. Click OK.
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Symbolizing
polygon fills with
3D symbols

Polygon fills and TIN triangles
can be symbolized with 3D
symbols using the 3D Texture
Fill Symbol option. Use this
option to readlistically display
land use features or other
polygonal areas.
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Symbolizing a polygon
with an imported 3D
texture fill symbol

In the TOC, click the symbol
of the polygon feature class
you want to modify.

2. Click Properties on the
Symbol Selector dialog box.

3. In the Type dropdown menu,
choose 3D Texture Fill
Symbol.

4. Browse to the texture you
want to use and click Open. »
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5. Optionally, type an angle you
want to use to rotate the
texture.

6. Optionally, type a number for
a specific axis to scale the
texture in that direction.

7. Click OK.
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Saving the
current styles

You can easily create a new
style containing all the ele-
ments, symbols, and symbol
properties used in your
document.

Create and modify 3D elements
and symbols as you design
your document, then save
everything into a style.

Exporting styles allows you to
save 3D elements and symbols
from many styles into a single
style.

How are symbols stored in
a 3D document?

The items you draw in 3D—
symbols and elements—are copied
into the document. Therefore, you
don’'t need the original referenced
stylesto open and draw the
document again.

Can | create a style from a
document without any
referenced styles?

If you need to modify the symbolsin

a document and don’t have the
original styles, you can create a
new style by exporting the existing
document elements and symbols.
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Exporting the current
document styles to a new
style

1. Click Tools, point to Styles,

and click Export Scene (or
Globe) Styles.

2. Navigate to where you want
to save the new style.

By default, the browser is set
to your Styles folder.

3. Type a style name.
4. Click Save.

Tools Window Help

@ ArchMap
@ ArcCatalog

Macros »

Cuskomize. ..

E:xtensions. ..

Style References. ..

options...

Style Manager.. .

Expoark Sce

Savein | L Stiss R R i s O
Fictures frcscens Basic.style Crime Analysis.style

30 Basic.style Business.style Dirniension. style

=] 30 Houses. style CADD GIS Center SD5195.style Environmental.style

CADD GIS Center 5DS 200,Style |5 ESRL style
CADD GIS Center SDS 220.5tyle [ Forestry.style

(=] 30 Skyscrapers.styls

=30 Street Furnibure.style Cawes.style Getlogy 24 style
30 Trees.style Civic. style Hazmmat style
30 vehicles.style Conservation.style I6L.style
i
Fisnane: | Save j——o
Save astyps: [ESRI Sivles (“style] =l Cancel

oA
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Organizing 3D
style contents

The Style Manager dialog box
lets you organize styles and
their contents. You can cut,
copy, paste, rename, and modify
any style contents. You can
also create new styles and
symbols.

You can create a new style and
copy your personal style
contents as well as other
symbols from other existing
styles. Or you can import 3D
models into styles.

You can easily distinguish
which folders contain elements
and symbols, which can be
modified, and which are empty.

E— Read/Write
%_Read only
G—Empty

Finding the Styles folders
By default, the ESRI Stylesfolder is
inthe\Bin\Stylesfolder where
ArcGlSisinstalled. Your personal
stylefolder isin your user profile
location, for example,
C:\Documentsand

Settings\< user>\Application
Data\ESRI|ArcMap.
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Creating a new style
1. Click Tools, point to Styles,
and click Style Manager.

2. Click Styles and click Create
New.

Navigate to the Styles folder.

4. Type the name for the new
style you're creating.

5. Click Save.

Tools Window Help

@ arcMap
(E] ArcCatalog

Macras »

Cuskarnize. ..

Extensions...

Style References.. .

Opkions. ..

Export Scene Styles. ..

v stevZ9Z7
w frcScene Basic

Add...

Save As [21x]
Save in [ () Stles = = @& sk E-
Pictures Arcacene Basic style Crime Analysis style
| 30 Basic. style || Business.style = pimension.style
)30 Houses style 2] CADD GI5 Center SD5195.stvle B Envirormental style
3D Industrial.style CADD GI5 Center 505 200.5tle B ESRLstyle
] 30 Skyscrapers. style || o0 615 Conker 505 2205t [ Forestry.style

] 300 Street Furniture.style || caves.style || Geclogy 24K, style
= 30 Trees.style [ civic.style [ Hazmat style
H) 30 vehicles.style B conservation.style [EsLstvls
I
Fiename: ] Save :l—

Save as type: [ESRI Styles [ stye)

| Cancel
2]

o
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Deleting style contents
Right-click any map element or
symbol and click Delete fromthe
context menu.

Thereisno undo for delete, so you
may want to move the element to
another folder as a backup rather
thandeleteit.

What's a symbol’s
category?

When you save a symbol, you can
specify a name and a category for
classdistinction. The category can
be used to create thematic classifi-
cations. You can also create
subcategories of styles. Categories
can be viewed in the Style Manager
dialog box.
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Copying and pasting
style contents

1. Click Tools, point to Styles,
and click Style Manager.

2. Click the style folder whose
contents you want to view.

3. Right-click an element and
click Cut or Copy.

4. Click another style folder of
the same type.

5. Right-click in the symbol
contents window and click
Paste.

You can only paste into style
folders that are the same type
as the folder from which the
element was copied.

6. Type a new name for the
element.

You can change the name
later by using Rename on the
context menu.

Cpkions. ..

Tools Window Help

@ ArcMap

iﬁ] ArcCatalog

Customize. ..

Extensions. ..

Style References. ..

Export Scene Skyles. .

Style Manager

{27 Line Symbols
423 Marker Symbals

] Text Symbols
w7 Hatehes

-0 30 Basic.sle

o

{1 CADocuments and Settings\stev2d: [ Name [ Categony [= Clase |
-] MrcScene Basic.style  Core Geometry Primitives
£ 2D Basic.style M Cute Geometry Frimitives Styles -
(L Reference Systems & Cylinder Gieomety Frimiives
{1 Maples labels # Diamond Geomety Primitives
3 Shadows ® Sphere Geometry Primitives
(] feea Patches
W Sphers Frame Geometry Primitives
(] Line Patehes A
O3 Lot Tetrahedion Gieomelry Primilives
an @ Core Gieometry Primiltives
aith Artows !
1 Scsle Bars Wcube Gieometry Primitives
3 Legend ltems 8 Cylinder Geomatry Primitives
(] Sedle Teds 4 Diamond Geometry Primitives
{1 Color Ramps @ Sphere Geometry Primitives
7 Borders # Sphere Frame Gieometry Primitives
g Ea::kgmunds 1 - » [mitives
alors or mitives
23 Fill Symbals Wcue  Cut Cirs ritives
{1 Line Symbols & Cylia s —
4 Marker Symboks & Dial Paste il nitives
Test Symbols i
g Hamh; W50 e el itives
2% pename e
£l mitives
4 %] | ® Cor__Properties... itives [v] | ®a
Style Manager HE
[ C\Documents and Settingststeya | [ Name [ Category | Close |
E-0 ArcSeene Basic. stle * Dot1 3D
(] Reference Systems * Doz e Styles ~
(] Maplex labels ®0az 0
(] Shadons @001 D
~{_] Area Patches Dats D Mew »
Line Patches
% Labels Dot & N Gt (sl
(1 North &mows . gu:; :g Copy Cirl+C
(3 Scale Bars DDIS s
{21 Legend ltems o
Delete 0z
(] Goale Texts Dat10 D e
{23 Color Riamps || bem i
1 Borders Dot 12 3D Fropertizs. .,
-] Backgrounds
3 Calors
(2 Fill Symbals

@

Using ARcGIS 3D ANALYST



Creating and
modifying 3D
symbols and
elements

You can use the Style Manager
dialog box to create new
symbols or to modify an
existing symbol.

To set or modify properties of
an element or symbol in a style,
double-click it in the contents
window of the Style Manager.
This opens a property dialog
box and allows you to define
the appearance of the element
or symbol and save changes
within the style.

Since symbols and elements are
organized by type, you create a
new symbol or element by first
identifying the type, then by
selecting the appropriate folder.
Then, when you choose to
create a new symbol or element,
the properties you can choose
from are only associated with
that symbol or element type. »

Using Microsoft® Access to
edit your styles

A styleis a database. You can use
Access to edit names, check your
spelling, control sorting, and
complete other tasks.
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Creating a new symbol in
the Style Manager

1. In the style tree, click the
symbol folder in which you
want to create more symbols.

2. Right-click in the open space
in the Symbol contents
window, point to New, and
click the type of symbol you
want to create.

Use the Symbol Property
Editor to create the symbol
you want and click OK.

3. Name the new symbol.

Style Manager

{23 AucSicens Basic style
{21 D Basic.sle
=3 My 30 style

L Reference Systems
{1 Maplex labels
{1 Shadows

{1 #rea Patches
{1 Line Patches
(1 Labels

L Morth Arrows
{1 Seale Bars

(1 Legend ltems
L Soale Tests

{1 Color Ramps
-1 Borders

{1 Backgrounds
{1 Calois

-1 Fil Spmbols

L1 Line Symbols

{23 Marker Spmbols
-] Text Symboks
{1 Hatches

|

{1 C\Documents and Setingshstey29:

DEletE:
Rename:

Properties,

(b %
GhrlHE
Chrl+

(¢!

Oose |
Styles -
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Layers appear in the list
according to when they are
drawn. Therefore, the bottom
layer will be covered by the
layer listed above it.

By adding or working with
layers, you can enhance the
symbols that already exist or
combine them to make new
symbols. The layers you use
can be a mixture of different
symbol types and properties,
such as color, width, and offset.
Turning on or off alayer affects
which layers will be viewed in
the preview. Locking and
unlocking a layer does not
affect your capabilities in the
Symbol Property Editor;
however, it does affect the
ability to change the color in
the Symbol Selector you access
through the Layer Properties.
There, if you change the
symbol color, only the unlocked
layers will change to the new
color.

Using a shortcut to the
Symbol Property Editor
dialog box

Instead of clicking the Properties
button on the Symbol Selector
dialog box, you can click the
Preview window on the Symbol
Selector dialog box.
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3D graphics and text

IN THIS CHAPTER The information portrayed in your 3D documentsisn’t always enough to
make your point. In some cases you will want to add text and other graphics,
 The 3D Graphics toolbar such as points, lines, and polygons, to bring attention to certain features or
D (o emphasize important areas. For example, you might define a study area by
enclosing it with aline or polygon boundary or label buildingswith text
« Changing properties of selected indicating their names.
graphic elements You can use the 3D Graphics toolbar to help you accomplish these tasks.

The 3D Graphicstoolbar givesyou the ability to digitize 3D text, points, lines,
and polygons based on elementsin your display. The toolbar givesyou the
flexibility of dictating how these graphics are drawn by defining properties,
Graphics layers such as shape, color, font, location, and size.

Changing defaults for the way
graphics appear
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The 3D Graphics
toolbar

The 3D Graphics toolbar allows
you to make 3D point, line,
polygon, and text graphics.
These graphics will draw based
on objects in the view. Using
the toolbar, you can digitize
points that might show areas of
interest, lines that may encom-
pass an area, polygons that fill
an area, or text that may
annotate parts of your study
area.

See‘ Changing defaults for the way
graphicsappear’ later inthis
chapter.
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Turning on the 3D @@ ® el
Graphics toolbar i
1. Right-click in the gray area [ 30 anayst

where toolbars appear and 3D Effects

click 3D Graphics.

|7 Anirnation
The 3D Graphics toolbar [+ standard
appears. [« Tack
Customize, ..
YiEw Solrce

Graphics'|k .NI\:I;‘-&|“_\' Py w Jw o«

D|g|t|2|ng a 3D point 3DGrDhics N o y - B
gl'aphIC Graphics = | 3 .I A [ .‘r¥|; .

1. Click the New Marker button. &
2. Click the point on the surface
or object you want to digitize.

A point graphic is drawn at
the location you digitized.

You can set the default point
to be any symbol you want.

Using ARcGIS 3D ANALYST



Digitizing a 3D line
Line and surface graphic Graphics ¥ | k| - ~ [~ ;_;|';\v Dw Fv o -

Intersection _— . 1. Click the New Line button. $
You can make a digitized line

conformto a surface by digitizing 2. Click the first point on the

more vertices along its length, or surface or object you want to

make it inter sect the surface by digitize.

digitizing fewer vertices. Sncethe
linedigitizing tool isnot a profiling
tool (heights are obtained at

. Click any additional vertices,
double-clicking on the last

digitized points and not inter po- one.

lated between), theresulting lines A line graphic is drawn
may not conformto the surface. To between the vertices you
make lines conform to the surface digitized.

more closely, digitize more points.
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Digitizing polygon

graphics

Why doesn’t the digitized
polygon conform to the
surface?

When you digitize a polygon
graphic, only the vertices of the
edgesyou indicated by digitizing
areinterpolated fromthe surface
or object. Therefore, in cases of
varying topography, polygon
interiors may not conformto
surfaces. A special casewherea
polygon will conformisin aflat
area. If you find that polygon
interior nonconformanceisa
problem, you may want to set the

default polygon fill to be No Color.

If you need to show polygons with
no color fill, see ‘ Changing the
properties of selected graphic
elements’ in the upcoming pages.
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1

Click the New Polygon
button.

Click the first point you want
to digitize on the surface
object.

Click any additional vertices
you want to create, double-
clicking on the final point.

A polygon outline appears,
defined by the vertices you
digitized.

.Nm$¥|‘__\v&v.iv . -

Graphics * | k

0
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3D text

Use 3D text to label features and
locations in your documents or
make comments about unseen
hazards and phenomena.
Creating 3D text isaseasy as
clicking on alocation and typing
the text you want to appear.
Many options are available for
deciding how you want the text
to look, including font, height,
thickness, and color.

3D GRAPHICS AND TEXT

Digitizing text
1. Click the 3D Text tool.

2. Click the location on the
surface or object where you
want the text to be placed.

3. Type the text you want to
display and press Enter.

3D text appears at the
location you clicked.

3D Graphics
Graphics | k

B
Ca DA A B S

||Dan'l
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Changing
properties of
selected graphic
elements

You can change the way that
existing graphics appear. If a
graphic element is selected,
then any change you make
using the properties buttons
will be honored.

Changing other drawing
properties

If you select a graphic and click on
the left side of the Color dropdown
arrow, you'll invoke dialog boxes
that allow you to set additional
properties.
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Changing the color of a
selected graphic

1. Click the Select Graphics
tool.

2. Click the graphic element
you want to change.

3. Click the 3D Text Color
dropdown arrow for text, the
Fill Color dropdown arrow for
polygon graphics, the Line
Color dropdown arrow for
lines, or the Marker Color
dropdown arrow for points.

4. Click the color you want to
use.

The selected graphic is
changed to the color you
chose.

3D Graphics B
Graphics'|k -NI\_’IA|‘;\'&'J' * T

3D Graphics B

Graphics | k

PEPN

o

T —
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EREDJ0DEEEEN
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gooooooooOos s
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goo00oEEEEmO
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OOODPENEEEEENR
EEEEEEEEN (1]
| | Iniminiwininiwinie] |
m|m)m
More Colors...
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Changing
defaults for the
way graphics
appear

If you want your graphics to be
drawn a certain way by default,
you can do so by setting the
default properties for points,
lines, polygons, and text.
Properties that you can set as
default include color, sizing,
and font. You set the default
properties by choosing a
symbol that you would like to
be drawn by default. If you
want the default symbol to
appear differently, you can
change its properties, in turn.
For example, when you choose
to change the default properties
for aline symbol, you'll invoke
the Symbol Selector dialog box.
At this point you can select any
line symbol from any available
style as the default symbol. If
you want the default to be an
altered version of one of these
symbols, you'll invoke the
property pages for that symbol
and change properties to suit
your needs.

3D GRAPHICS AND TEXT

Changing the default

drawing properties of a

3D point, line, or polygon

graphic

1. Click Graphics and click
Default Symbol Properties.

2. Click the Marker, Line, or Fill
button to set default proper-
ties for a point, line, or
polygon symbol, respectively.

3. Click the symbol you want to
use.

4. Optionally, click Color or Size
to change the color or size of
a symbol.

5. Optionally, click Properties to
access additional symbol
properties.

6. Click OK.
7. Click OK.

J Graphics ”T

Mew Graphics Layer

Active Graphics Laver Target b

oN[\:]‘._;|‘__\v &Viv . -

Defaulk Symbol Properties. ..

Default 30 Text Properties. ..

Mrker Line i
[ECwe|
[Symibed Srles ber
Congery (TN ~| | Previes
. . - 1 -
Dat1 2 Dat3
[ ]

Ercgeites.
- an ar _ Moesmea -]
| Save.. | Becet
| o o] e
Marker Line. ra
o] e |
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Changing the default
drawing properties of a
3D text graphic

1

Click Graphics and click
Default 3D Text Properties.

Click the 3D Text tab to set
default properties, such as
font, color, or orientation.

Click the Size and Position
tab to change default sizing
options.

Click OK.

J Graphics « | k

NS S A

Iew Graphics Laver

Active Graphics Layer Target  p

Default Symbol Properties. ..

Default 30 Text Properties. ..

Default 3D Text Element Properties

3D Test | Size and Position

Texk: |

Font: (@4rial Unicode MS

= ==l =

—Justification (Drientation Plarne—

- Character Alignment

REC

]| i

iz rotation

ﬁ ﬂ I? Angle: ID—

[ o ]

Cancel I

Apply |

Default 3D Text Element Properties

30 Tewt Size and Position !

[ 7] %]

Anchor Position

I

Size
Height: I E
Diepth: I 1

Z Scale: I -1

Cancel Apply
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Graphics Iayers Creating a new graphics |[arophics = | R [[e v A[ A B B o~

- I ay er Mew Graphics Layer
Documents can contain Iayers Ackive Graphics Layer Target B
that are made up of graphics. 1. Click Graphics and click New Defaulk Symbol Prapertiss...
Graph|CS in a document can be Graphics Layer. Default 30 Text Properties. ..
stored in one layer, such as the

. ¢ A new graphics layer is
defauilt graphics layer, or in created in the TOC.
multiple layers. If you begin to

create graphics without
designating a new graphics
layer as a target, the graphics
will be stored in the default

graphics layer. Optionally, you —_—— =
can set 3D graphics to be Iger:';:aet:;:.cs Layer

stored in a graphics layer that
you can create, name, and save
as alayer file.

Naming graphics layers
Name a graphicslayer listed inthe

TOC just like any other layer. Setting the target layer of g~ [ K [+~ 10 &
Select thelayer inthe TOC, clickit new graphics T |

again, and type the nameyou'd like
tocall thelayer. 1. Click Graphics. point to |T <Default Graphics Layer=>
’ . p s p Default Symbol Properties. .
Active Graphics Layer Target,

and click the graphics layer Defauk 3D Text rogertis. . |
you want to set as the target
for newly created graphics.

A - &'iv el

All new graphics you create
will now be added to the
target graphics layer.
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ArcGlobe

Section 2






Introducing ArcGlobe 1 1

ArcGIS 3D Analyst enables effective visualization and analysis of surface
data. Using 3D Analyst, you can view a surface from multiple viewpoints,
query asurface, determine what is visible from a chosen location on a
surface, and create a realistic perspective image by draping raster and vector
data over a surface. The core of the 3D Analyst extension is the ArcScene
and ArcGlaobe applications. This section describes and demonstrates how
ArcGlobe providesthe interface for viewing multiple layers of GIS dataand
creating and analyzing surfaces.

With 3D Analyst and ArcGlobe, you can

IN THIS CHAPTER

e What can you do with ArcGlobe?

Use several forms of geographic dataincluding vector data (buildings,
parcels, roads, power lines, water hydrants, and soils) and raster data
(digital elevation models[DEM], satelliteimagery, digital orthophoto
quadrangles [DOQ)], and aerial photography).

Manage and navigate through extremely large databases (terabytes).
Extrude two-dimensional representationsto three dimensions.

Create three-dimensional fly-through animations.

Perform analyses such as overlay, viewshed, and buffer.

Use GIStools and functionsin a 3D environment.

Apply various datalayer effects such as transparency, lighting, shading,
and depth priority.

View multiple perspectives simultaneously.
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What can you do with ArcGlobe?

Visualizing complex data, and more

ArcGlobeletsyou work with your GISdatain 3D perspective
whether itsextent islocal or worldwide and whether itssizeis
large or small. Theinteractive seamlessdisplay mechanismin
ArcGlobe allows a smooth visual transition between datasets.
Individual datasets are merged into one of three unique global
layers categorized as floating, draped, or elevation. The draped
and elevation layers are the result of their constituent pieces of
data; additional dataincreases the resolution of each global layer.

You can effortlessly zoom from aview of the whole earth to your
local site using simple navigation tools. ArcGlobe controlsthe
caching and tiling of levels of detail of your data using distanced-
based (scaled) dependencies, allowing you to load large datasets
into a globe and easily navigate and interact with them. The
multitasked input and output processes in ArcGlobe allow you to
navigate while the details of your data are loaded into the
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display; you don’'t have to wait for details to be paged into the
display before you continue your navigation.

The powerful display pipelinein ArcGlobe usestemporary files
generated as you need them to improve the speed of display. This
mechanism allows you to work with vast amounts of dataasif
they were small and simple. Application- and layer-level options
allow you to choose caching mechanisms that work best for you.
Theflexibility of the caching options provide the opportunity for
you to customize the way ArcGlobe deals with large volumes of
data.

To enhance your visualization experience, you can use multiple
viewersto view datain different parts of the globe
simultaneously, allowing you to gain perspective from different
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view points. You can also use specialized toolbars, such as the
3D Effects and Animation toolbars, to help you customize your
visualization experience.

Use your existing GIS data

Aslong as your data has a spatial reference, you can add it to
ArcGlobe. ArcGlobe usesthe world geodetic system 1984 (WGS-
84) geographic datum to display data on a sphere. If your data
uses a datum other than this, it will be transformed into the WGS-
84 format for display.

You can load virtually any type of datainto ArcGlobe that you
would in any other ArcGIS application. Most types of raster and
vector data that are spatially referenced can be loaded into a
globe. The spatial reference indicates where the datawill appear
on the globe.

ArcGlobeisloaded with global and select local scale dataright
out-of-the-box giving you a base from which to build your own
globes. For example, you might enhance the base ArcGlobe
elevation and imagery datawith your own local elevation, image,
and vector data, allowing you to zoom from aview of the entire
earth down to your detailed local site.

Utilize large volumes of data

ArcGlobe can display substantial amounts of data quickly and
effectively. The data can be widespread or limited in extent with
highly detailed or coarse resolution.

Start working with ArcGlobe immediately

ArcGlobe ships with data already loaded. When you start the
ArcGlobe application, you' |l see abase globe that contains a
worldwide image and a countries feature class. In addition,
supplemental datais provided in the ArcGIS 3D Analyst and

INTRODUCING ARCGIS ARcGLOBE

ArcGlobe Data mediakit that contains a comprehensive set of
imagery and elevation data. You can start working with ArcGlobe
by using the navigation tools or by using a geographic index
service, the ArcWeb Place Finder, to find locations by simply
typing the name of the place you want to find.

Be L o Sencron [k indow b0
DEES o4 H asa0

L EOona

e X
: =] S0 3] 8 8 R

@ S 7 | v

Brmaton = | @Y B | L | Corie

Explore areas of small extent

Because ArcGlobeisableto view aglobeat itsfull extent and at a
detailed, magnified view, you can view your dataevenif it'sa
small area. You have the whole globe as areference to your data’s
location, and when you zoom in, you have the globe surface as a
background to your data.

Explore areas of large extent

Since ArcGlobe can |oad worldwide datainto one Globe
Document, you can utilize data that covers the whole world,
zooming into the detail asyou desire.
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Explore discreet areas spread worldwide

ArcGlobe presents your data as three global layer categories that
are resolved to a higher degree at geographic locations where
you've added more detailed data. In this way, your globe has a
high degree of resolution at the areas in which you’ re interested.
You can examine your study areain one location and then
navigate to another location where you’' ve added data.

Make animations

ArcGlobeincludes a complete set of animation tools, enabling
you to create flybys, animated objects, time series progressions,
and more. You can export these animations as QuickTime movies
(.mov) or Audio Video Interleave movies (.AV1) that you can share
with others including those who don’t have an ArcGI S system.

Make 3D maps or real-world models

ArcGlobe incorporates 3D symbology that lets you display
abstract 3D geometric primitivesaswell as realistic typical or
specific models. This means that you can display standard
cartographic symbolsin 3D and real-world 3D modelsthat you
construct or choose to use from therich 3D Style Libraries
included with ArcGlobe. The wide variety of 3D symbolsgiveyou
ahigh degree of flexibility in customizing your globes.

Getting started

In the next chapter you'll learn how to display and navigate your
dataand perform analytic operations. You' ll find ArcGlobeto bea
powerful and significant means of using your GI S data, while at
the sametime, asimple and easy to use ArcGI S application.
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Using ArcGlobe

IN THIS CHAPTER

e Data you can use with ArcGlobe
e Default layers

e Creating a new globe

* The ArcGlobe document

e Table of contents and layers
* Navigating

» Globe layer properties

e Layer cache properties

* Globe properties

e Application-level options

e Caching concepts

e And more

ArcGlobe gives you a new and unique way to view and analyze your GIS
data. Spatially referenced datais placed on a 3D globe surface, displayed in
itstrue geodetic location. You can manipulate the globe and investigate and
analyze its data while viewing the globe as awhole or by region. You can view
data covering aglobal extent and seamlessly zoominto highly detailed,
localized data. ArcGlobe allows efficient display and query of raster data, and
it isintegrated to function with the ArcGI S geodatabase while providing
support for analysisin the geoprocessing environment.

ArcGlobe includes acomprehensive set of imagery and additional datais
available on DVD, including elevation datafor the entire earth. To help you
get started and to provide a backdrop for layersyou'll add, ArcGlobe starts
with a set of default layers. Then, depending on how you want to use
ArcGlobe, the default layers can be changed, replaced, or completely
removed.

Take some time to work through the ArcGlobe tutorialsin Chapter 2, then
consult this chapter for answers to questions you may have.

Much of the functionality that is common to ArcGlobe and ArcSceneis
discussed in Section 1 of thisbook.
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Types of data you can use with ArcGlobe

Elevation data

You use elevation datato give your globerelief. You can use
elevation data as a source of base heights to drape other data.
Different sets of elevation data are used in conjunction with one
another. Multiple elevation models of varying extent and
resolution are automatically seamed together as one logical
surface. The more detailed data you add, the more detailed the
final surface becomes. Elevations can be calculated from any
spatially referenced raster supported by ArcGIS.

Feature data

Feature data with a spatial reference can be added to ArcGlobe.
You can add 3D features or make features render in 3D by setting
elevation and extrusion properties. You can then perform analysis
on the features, such as selection, or find aparticular featurein a
feature class.

Globe surface without terrain (left) and with terrain from elevation data
(right)

Image data

You can add spatially referenced imagesto ArcGlobe. The spatial
reference will dictate where on the globe the data appears. If the
images have shared extent, the image with the higher degree of
resolution will take priority when displayed. Examples of datayou
might use include satellite imagery, scanned maps, and
categorical data, such asland cover. The images added to
ArcGlobe are automatically draped on any elevation datawith the
same extent if theimage is added as adraped layer.
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Default layers

You'll notice that when you
start ArcGlobe, there are
existing layers in the table of
contents. These are the default
layers that are included with
ArcGlobe and are meant to be a
background or starting point at
which you can begin using
ArcGlobe. You can use the
default layers provided, provide
your own, or choose not to
have any default layers.

UsiNng ARcGLOBE

Setting ArcGlobe to open
without any default
layers

1. Click Tools and click Options.
2. Click Default Layers.

3. Check Don’t use any default
layers.

4. Click OK.

Tools

a ArchMap

[ iﬁ] ArcCatalog

Macros

Cuskamize. ..

Extensions. ..

Shyles

Geneial | fache | Messages | LevelofDetal | Compression |
Dfault Layers ' | Gieopracessing | Tables | Raster | Table Of Contents

Lets you canrol which layers will be displayed by default when you start
Archilobe.

1 Use the default layers that come with ArcGlobe
" Use my cheice of defal laers

Make Defaul Lapers Fram Current Diacument

0k | Cencel Apply

o
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User-defined
default layers

You can define the default
layers that are in the table of
contents when you start
ArcGlobe. These are known as
user-defined default layers. You
indicate which layers you'd like
set as default by clicking a
button that takes a snapshot of
what’s in the table of contents
at that time. Your choice of
user-defined default layers will
be remembered by the system,
SO you can toggle between the
other choices and return to the
option of loading your layers
by default without having to
specify them again.
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Setting ArcGlobe to open
with default layers you
provide

1. Click Tools and click Options.

2. Click Default Layers.

3. Check Use my choice of
default layers.

4. Optionally, click Make Default
Layers From Current Docu-
ment.

This captures the layers in
the table of contents as your
default layers.

5. Click OK.

Tools
@ aremap
| iﬁj ArcCatalog

Macraos 3

Customize. ..

Extensions. ..

Shyles

Genetal | Fache | Messages | LevelofDetal | Compression |
Default Layers ' | Geopioessing | Tables | Raster | Table Of Cortents

Lets yau cantral which layers wil be displayed by default when you start
Arclobe

1 Use the default layers that come with ArcGlobe

0——  Use my chice of defaul lavers
Make Defaul Layers From Curent Dacument o

oK | Cancel Al

(5]
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System default
layers

When you start ArcGlobe,
you'll see a set of default layers
in the table of contents. These
are the system-supplied default
layers. You can always choose
to use them again after you've
set other choices.

Two sets of default layers
Once you create user-defined
default layers, you'll have two sets
of default layersyou cantoggle
between: system and user-defined.
You can always reset user-defined
default layersto meet your current
needs.

UsiNng ARcGLOBE

Setting ArcGlobe to open
with the default layers
originally provided

1. Click Tools and click Op-
tions.

2. Click Default Layers.

3. Check Use the default layers
that come with ArcGlobe.

4. Click OK.

Taals
i Q Archap
| @ ArcCatalog

Macros »

Custamize. ..

Exkensions. ..

Styles

General | Fache | Messsges | Levelof Detal | Compression |
Defaull Layers | Geoprocessing | Tables | Faster | Table Of Contents |

Lets you control which layers will be displayed by defauit when you start
Arclabe.

0—— " Use the default layers that come with ArcGlobe

© Use my chaice of defaul layers

Make Dafaul Layers From Current Diocumant

& Don'tuse any defauk layers

0K I Cancel Apply
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Creating a new
globe

When you start ArcGlobe,
you'll see image data of the
earth drawn on a globe. A globe
is the sphere in the display
window, or globe view, that
holds your data. You'll prob-
ably want to add more data to
the globe. You can add data as
surfaces, images, or floating
layers. Once you add data to a
globe, you can change the way
the data is rendered by modify-
ing a layer’s properties. You can
also change properties that
affect the whole globe, includ-
ing background color options,
globe illumination, and the
vertical exaggeration of the
globe. See ‘The ArcGlobe table
of contents and layer types to
learn how to add data to
specific layer types.
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Adding data in ArcGlobe

1. Click the Add Data button on
the ArcGlobe standard
toolbar.

2. Navigate to the folder that
contains the data you want to
add.

3. Click the layer you want to
add.

4. Click Add.

By default, ArcGlobe adds
data as draped layers, except
for features with z-values,
which are added as floating
layers.

¢ a

Hame: llas_vegas_arzaimg

Show of type: | Globe supported Datasets and Layers

-

Add ——0

Cancel
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UsiNng ARcGLOBE

Adding data from
ArcMap or ArcScene

1. Right-click the layer in the
ArcMap or ArcScene table of
contents and click Copy.

2. Click the ArcGlobe window to
make it active, right-click
Globe layers, then click
Paste Layer(s).

B £F Laye

Open Attribute Table

Joins and Relates 3

@ Zoom To Layer

Wisible Scale Range »

Use Symbol Levels

Selection »

Label Features

anyert Latels b annotation. .

N

Convert Features to Graphics...

Data 3

Sawe As Laver File. ..

[ake Permanent:

Properties. ..

Add Data
@ Mew Group Layer

B

Globe Properties. ..
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The ArcGlobe
document

The Globe document lets you
save all the work you put into a
globe. A Globe document saves
information about paths to your
data and the settings you have
indicated in the globe's
properties and layers so the
next time you open a saved
Globe document, it will appear
just as it did when you saved it.
ArcGlobe documents have a
.3dd extension.
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Saving an ArcGlobe = H S|
document

1
2.

Click the Save button. 3

Navigate to the location
where you'd like to save an
ArcGlobe document. 2

Type a name for your
document.

Click Save.

Save As HE
Savein: | £ ArcGlobe Documents =« @ ek Er

File riame: |My Document. 3dd Save ——o

Save astype | Anchilobe Documents (% 3dd) =l Cancel

©
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The ArcGlobe
table of contents
and layer types

The table of contents in
ArcGlobe differs slightly from
other ArcGIS applications in
that it has three ways of
displaying layers: the Display
and Source pages, which are
the same as ArcMap and
ArcScene; and a third page that
categorizes layers by their type:
elevation, draped, or floating.

Elevation layers give terrain to
a globe surface, draped layers
are draped on the globe
surface, and floating layers use
offsets to display above or
below the globe surface.

The globe surface is the
surface of the globe on which
draped layers are drawn. A
globe terrain is one or more
elevation layers representing
one logical surface. Use rasters
with elevation data to define
the globe terrain, adding layers
of higher resolution to the
elevation layer category to
increase the detail of the globe
terrain. Then drape raster
images or feature classes on
the globe terrain by adding
layers to the draped layers
category. Finally, add feature
classes or rasters to the
floating layer category and use

UsiNng ARcGLOBE

Adding elevation data ]

1

4" Globe layers

@ Mew Group Laver
E Easte Laver(sy

Glohe Properties. .. |

Add floating data

+
. . £
Right-click Globe layers, & dd draped data
A

point to Add Data, and click
Add elevation data.

W

Navigate to the folder that
contains the elevation raster
you want to add.

Click the layer you want to
add.

Click Add.

The raster is added as an
elevation source for the
global elevation layer.

angelus oaks. tif
03_99:10k
o3_hs

socal_mmosaic jpg
73)

Mame: |sw_uisa_grid Add -—o

Show of ype: | Globe supponted Datasets and Layers =l

o
&
5
a
a
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offsets or independent surfaces
to create layers that float
independent of the globe
surface.
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Adding draped data

1

Right-click Globe layers,
point to Add Data, and click
Add draped data.

Navigate to the folder that
contains the data you want to
add.

Click the layer you want to
add.

Click Add.

The layer is added as a layer
draped on the globe surface.

4 Globe| —

@ Mew Group Layer
E Baste lLayeris)

Globe Properties. ..

&

,t Add elevation data

Add Data

Look i |[:| ArcBlobe_Exercise?

Il | | elsmli [=

Mame: |angelus naks i

Show of type: | Globe supported Datasels and Layers

[~ |

Add = o

Cancel
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Adding floating layers
Why doesn’t the layer |
added float?

After you add the layer, you' [l need
to define more propertiesto

#" Globe layers

x|
i
Y scdrioang sl 1]

Y NenGoplaver ) adddopeddato
2 Baste Layerls)

Globe Properties. ..

1. Right-click Globe layers,
point to Add Data, and click

Add floating data. A Add elevation data

indicate how you want it to float. 2. Navigate to the folder that
contains the data you want to
add.
3. Clck the ayer you want t
Can | float an elevation add.
layer? Click Add.

No. When you define an elevation
layer, it always becomes part of the

The layer is added as a layer
that floats independent of the

?

Lok it [ archlcbe_Evercie? =l =] sl ==

global surface. If you want to float
alayer on a surface independent of
the globe surface, add that layer as
afloating layer and use the
elevation settingsto browseto the
surface you want to use.

globe surface.

acal_mmosaic jpa
w_usa_arid

Narme: 0399610k Add '_0

Show of type: | Globe supported Datasels and Layers =l Cancel
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Layer drawing
order

The order of draped layers
listed in the Type page of the
table of contents determines
how the layers are drawn on the
globe. Within the draped
category, the layers listed at the
top will draw over those listed
below them, and so on down
the list. ArcGlobe looks at
properties of a layer, such as
raster resolution, to make an
initial assumption about
drawing priorities of layers. You
can also move draped layers in
the Type page of the table of
contents to adjust their drawing
order on the globe.
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Moving a layer to change
its drawing order on the
globe surface

Only layers that are draped
on the globe can have their
drawing order defined.

1. In the Type page of the table
of contents, click the draped
layer whose drawing order
you want to change.

2. Drag the layer to the position
in the table of contents where
you want it to be drawn.

A black line appears to
indicate where the layer will
be dropped.

3. Release the mouse pointer to
drop the layer in its new
position.

|

= @ Globe layers
£ Floating layers
Bl B Craped layers

Countries

=] las_wenas_strip.imng
RisE
.Red: Band_1
.Green: Band_2
.Blue: Band_3
= las_wegas_area.img
RiGE
.Red: Band_1
.Green: Band_2

#8 Elevation layers

b ' Blue: Band 3 "9_-;-
Watld Irnage k
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Navigating in
ArcGlobe

You view a globe in a globe
viewer. The 3D View tools allow
you to navigate your data in
3D. Some of these tools are
similar to those in ArcMap and
ArcScene. Other tools are
speciaized for the different
navigation modes used in
ArcGlobe. The Navigate and
Fly tools have two modes in
ArcGlobe: global and surface.
Global mode alows you to
navigate without the sense of
gravitational influence; surface
mode gives you a sense of up
and down as dictated by
gravity. In both modes, clicking
the left and right buttons and
dragging up, down, left, or right
lets you rotate the view, zoom
in, and zoom out.
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Navigating in global
mode

1. Click the Navigate button on
the 3D View toolbar.

The Navigate tool is in space
mode by default; this is
indicated by the Space Mode
icon .

The Navigate tool allows you
to rotate the globe and zoom
in and out.

2. Click the globe and drag to

the right.

When you click the globe and
drag to the right, you rotate
the data counterclockwise
around the north—south axis.

3. Right-click the globe and

drag down.

When you right-click the
globe and drag down, you
zoom in to the globe.

e ~1@e

e
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Navigating in surface aean

Shortcut for centering a mode !
target Surface mode is best used

You_can_setthetargetwhe_nin when navigating near the globe
navigation mode by pressing Ctrl

o } surface. . |
and clicking the mouse pointer at |~ @e
thelocation you want to be 1. Click the Center on Target
centered. button on the 3D View
toolbar.

2. Click the location on the
globe surface where you
want to set your target and
center the view.

The point you clicked is
centered in the view.

3. Click the Navigate button on
the 3D View toolbar.

The Navigate tool is now in
surface mode, as indicated
by the Surface Mode icon.

e

In this mode, the Navigate
tool allows you to rotate
around the surface target,
zoom in and out, and pan.
The surface is always toward
the bottom of the viewer to
simulate the effect of gravity.

4. Click the globe and drag to
the right.

When you click the globe and
drag to the right, you rotate
the data counterclockwise
around a vertical axis
through the target.
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Keyboard shortcuts for
switching the navigation
mode

To switch from global to surface
mode, press Ctrl and click the
mouse pointer (you'll center on the
target where you clicked). To
switch from surface to global

mode, press Ctrl + Alt and click the
mouse pointer.
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Switching between ™ %@ 18
surface and global mode
1. Click the Navigation Mode

button.

If you click it again, the mode
will toggle back.

When the Navigation Mode
button is clicked on, the
navigation is set to global
mode; otherwise, the
navigation is set to surface
mode.
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Using the camera
target to simplify
navigation

You can manipulate the camera
target to ease navigation to
areas you want to explore. For
example, when you zoom in to
your data, you always zoom to
your target. Changing the
location of the target defines
where you zoom in to your data.
For more information about the
virtual camera, see ‘ The camera,
the observer, and the target’ in
Chapter 4 ‘Managing 3D

Data of this book.
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Centering

1. Click the Center on Target
tool.

2. Click the location you want to
occupy the center of the
globe view.

The point you clicked is
moved to the center of the
view.

O R
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zoomingroataget - gean

Zoom to target shortcut 1. Click the Zoom to Target tool.
You can zoomto a target when in

navigation mode by pressing Ctr| 2. Click the location on the

and right-clicking the mouse. globe where you want to
zoom.
The point you click becomes
the center of your view as
you zoom toward it.
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Zooming to a Zooming to a layer

layer’'s extent

A useful way of examining a
study area is to zoom to a
layer’s extent in the display.
This method is a quick and easy
way of zooming in to the area of
concern, particularly if you
have many study areas in the
globe.

Graceful transitions

You can set an option to animate
camera movements when zooming
in and out of the globe. Setting this
option will animatethe cameraina
smooth fashion along the way to
your destination. To set this option,
gotothe Application page of the
Options dialog box and check
Animate viewer when using tools
and commands. See ‘ ArcGlobe
application-level options’ inthis
chapter.

Zooming to more than one
layer’s extent

You can zoomto the extent of more
than onelayer at a time by selecting
multiplelayersin the table of
contents and right-clicking to zoom
totheir combined extent.

1. Right-click the layer to which
you want to zoom and click
Zoom To Layer.

The display zooms to the
extent of the layer.
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i
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Save As Layer File. ..

Properties...
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Using the Walk Using the Walk tool to e~ 1ae¢

navigate
tool
1. Click the Walk button.

Sometimes the best way to
navigate your data is to fly
above it or to walk through it at

The cursor changes to
indicate walk mode is active.

surface level. Use the Fly tool 2. Click once in the center of
to gain unique perspectives the view.

from the air. See “Navigating The tool enters the sus-
through a scene using the Fly pended state. You can move
tool” in Chapter 73D Visualiza- the mouse pointer to look in
tion" of this book for more all directions, but there is no
information about how to use forward or backward move-
the Fly tool. Use the Walk tool ment.

to explore your data from the

ground. Similar to the Fly tool, 3. Press arrow up or down on

the Walk tool allows you to the keyboard to increase or

navigate in walk mode, walking decrease the elevation,

in any direction and moving respectively.

forward or backward at different 4. Click the mouse to move

speeds. forward. Right-click to move
in reverse. Successive clicks

in either direction increase

the speed.

Fine-tuning the walk speed

In between mouse clicks, pressthe

keyboard arrow left or right to

increase or decrease speed, 5. Click the opposite mouse

respectively. button to slow down incre-
mentally and stop.

Speed is indicated in the
status window.

Press Esc to immediately
stop movement in either
direction.
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Globe layer
properties

To display data, ArcGlobe uses
some properties that aren’t
available in other ArcGIS
applications. These properties
become available when you add
alayer to ArcGlobe and allow
you to set various options to
determine how a layer gets
displayed, how it gets elevation
information, and how it's
cached.

Another way to bring up the
Layer Properties dialog

box

Double-click thelayer’snameinthe
table of contents.
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Opening a layer’s
properties dialog box

1. Right-click the layer in the
table of contents and click
Properties.

The Layer Properties dialog
box is presented. The Layer
Properties dialog box
provides access to a layer’s
2D and 3D properties.

[l

- Copy
X Bemove

= Refresh

& Cache Full Data

Redefine laver »

Open Attribute Table

@2 Zoom To Layer

Visible distance range &

Seb[Iata SaUnEe

Save As Layer File. ..

e )

Layer Properties

Juins & Relates Elesvation

Globe General |

Laper Mame: IMy Laper

v 4isibe

Sowce | Ewent | Display | Sumbology | GlobsDisplay |  Fields

HE

Cache

- Distance Rang

You can specity the range of distances this layer will be shown:

(3 Shaw layer at alldistances

£ Diait show layer when zaomed:

ot beyond s [0

{minimum distance)

inbepond: [0

masimum distance)]

1| Chiest st ssed creasrile distaree

o]

Cancel Sl
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Setting the
visibility range of
a layer

Sometimes you'll only want a
layer to appear in the display
when you're zoomed to a
particular distance. Using
visible distance ranges, you can
set at what point a layer
becomes visible in the display.
Use visible distance ranges to
make layers appear in the
display at defined distances
from the globe. For example, set
the distance ranges for local
layers with small extents so
they’re visible only when you
zoom in to their proximity.
Visible distance range units are
those defined as globe display
units in the General page of the
Globe Properties dialog box.

Setting a layer’s visibility
range from the context
menu

You can also set a layer’svisibility
range by using the current
distancesinthedisplay. Ina
layer’s context menu, use the Set
Maximum Distance and Set
Minimum Distance commandsin
the Visible Distance Range context
menu to capture distances used in
the display.
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Setting the visible
distance range of a layer

1.

Right-click the layer in the
table of contents whose
visible distance range you
want to set and click Proper-
ties.

2. Click the Globe General tab.

3. Check Don't show layer

when zoomed.

Type the distance in the out
beyond text box at which you
want the layer to become
invisible when you zoom out.

Type the distance in the in
beyond text box at which you
want the layer to become
invisible when you zoom in.

Optionally, click Check
visibility based on each tile
distance to enable distance
visibility for discrete parts of
the layer.

Click OK.

The layer will be visible
between the two thresholds.

You can also set the visibility

range from the context menu,
using the current distances of
the display. See the tip on this

page.

Layt

= Refresh
W Gachie FulllData

Redefine layer »
Open Attribute Tabls

Joins and Relates »
<& Zoom To Layer

Visible distance range B
Selection »
Data »

Save As Layer File...

er Properties

Defnilion Query | Joins & Relates | Elevafion | Cache | fGlobe Extusion |

Globe General | Souce | Selection | GlobeDisplay | Display | Symbolomy | Fields
Layer Mame: |ana\ Layer
[ Visible
~ Distance Rang
You can specify the rangs of distances this laver il be shown:
e___(‘ Show layer at al distances
% Don't show layer when zoomed
o cut beyond : |
o {minimum distance)
it beyand
6___ [masimum distance)
[ Check visiity based on each tile distance

Cancel Apply

o]
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Reclassifying a
layer

You can change how a layer is
categorized in ArcGlobe—as an
elevation, draped, or floating
layer—by using context menu
commands. After you categorize
alayer, you'll be able to use
different options that become
available for a layer in that
category.

Elevation layers provide a
source of base heights for the
globe surface. Add rasters with
height source information as
elevation layers to make a globe
terrain.

Adding a layer as an
elevation source

If you know you want to add a
single band raster as an elevation
source, you can add it directly to
the Elevation layers category by
right-clicking Globelayers,
pointing to Add Data, and clicking
Add elevation data.
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Redefining data as an
elevation layer

1. Right-click the layer you want
to reclassify in the table of
contents, point to Redefine
layer, and click Redefine
layer as elevation.

Note: This option is only
available for single band
rasters.

= Refresh

& Generate Data Cache

Open Attribute Table

<%, Zoom To Layer
Visible distance range
SEUELAEOUrCE: -

Save As Layer File...

Propertiss...
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Draped layers

Draped layers are layers that
use the base heights of the
globe surface as €elevation
sources. Drape a layer to show
it on the globe surface. For
example, you might drape an
aerial photo and its associated
features on a mountain top.

Rasters and 2D features are
added as draped layers by
default.

Adding a layer as a draped
layer

If you know you want to add a
draped layer on the globe surface,
you can add it directly into the
draped layers category by right-
clicking Globelayers, pointing to
Add Data, and clicking Add draped
data.

UsiNng ARcGLOBE

Redefining data as a
draped layer

1. Right-click the layer you want
to reclassify in the table of
contents, point to Redefine
layer, and click Redefine
layer as draped.

The layer is draped on the
globe surface.

Copy
R

movE
Refresh

®
=3

Generate Data Cache

Open Attribute Table

Joins and Relates

=G define layer a5 elevation

<y Zoom To Layer
Visible distance rangs
Selection
Data

Save As Layer File...

Properties...
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What is a floating
layer?

A floating layer floats indepen-
dently of the globe surface. You
can use offsets or independent
surfaces to define where in 3D
space the layer is drawn, above
or below the globe surface. Use
floating layers to show utilities,
aircraft, or clouds.

Adding a layer as a floating
layer

If you know you want to add a
layer asa floating layer indepen-
dent of the globe surface, you can
add it directly into thefloating
layers category by right-clicking
Globelayers, pointing to Add Data,
and clicking Add floating data.

How can a surface not be
part of the globe elevation?
An example of a surfacethat is
independent of the globe surfaceis
an analytical surface, such asa
raster showing ozone concentra-
tions. When you define an el evation
layer, it always becomes part of the
globe surface. If you want to float a
layer on a surface independent of
the globe surface, add or redefine
the layer as afloating layer and use
the el evation settings to browse to
the surface you want to use as a
source of base heights.
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Defining a layer as a
floating layer

1. Right-click the layer you want
to redefine, point to Redefine
layer, and click Redefine
layer as floating.

= Refresh

& Generate Data Cache

Open Attributs Table

<& Zoam Ta Layer

GEL I ECAISOUTEE
Save As Layer Fils. .,

Properties...

Visible distance range

= ing
3| Redefie ayer 25 draped

*2 Redsfine layer as elevation
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Redefining a layer using
the context menu

You can also redefine alayer’s
category by right-clicking the layer
in thetable of contentsand clicking
Redefinelayer.
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Redefining a layer’s
category in the table of
contents

1. Click the layer in the table of
contents whose category you
want to change.

2. Drag the layer to the new
category.

A black line appears where
the layer will be dropped.

3. Release the mouse pointer
to drop the layer in its new
category.

The layer is reclassified as
the type you indicated. You
may have to set some
properties for the layer to
display it properly.

| %

= & Globe layers
£= Floating lavers

Bl Draped lavers ™

=] 03_99x10k

Yalue
P High @ 341148

. Lows 1 -3828.89

0
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Layer cache
properties

You can set options that control
how individual layer caches are
treated by ArcGlobe. These
options dictate what happens to
a layer’s cache when disk space
is needed in the globe cache or
after you exit ArcGlobe.

Setting cache removal options
lets you manage the size of the
ArcGlobe cache.

To save a cached layer in the
ArcGlobe cache, you'll have to
save the layer or save the Globe
document that contains the
layer.

If you need to restrict the size of
the globe cache, you can
specify that a layer’'s cache will
be deleted either when storage
space is needed or when you
exit ArcGlobe.
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Setting the cache
removal option to delete
alayer’s cache when disk
space is needed

1. Right-click the layer in the
table of contents whose
cache properties you want to
change and click Properties.

2. Check the check box under
Cache removal options for
Storage space is needed.

When ArcGlobe needs to
manage the size of the globe
cache, it may delete this
layer’s cache.

[l

0——— I Storage space is needed

' Copy
X Bemove

= Refresh

& Cache Full Data

Redefine laver »

Open Attribute Table

@2 Zoom To Layer

Visible distance range &

Seb[Iata SaUnEe

Save As Layer File. ..

SO

Layer Propetties EHE
GlobeGeneral | Souce | Selection | GlobeDisplay | Display | Symbology | Fields |
Defritior Query | Joins&Relates | Elevation Cache: Globe Extrusion
Status: This layer is cached on demand
Raster data
I Use lossy spatial compression (I afite —J—
I Compress pisel valus range to 16 bits Lo i

Raster resolution

Increase the minimum cell size bo reduce the cache size.

0 meters

Source cell size:

Minimum cell size.

(- Cache remaval option:
Remove completely the cached data when

I Eziting the application or remowing the layer

To preserve cached data, save either the layer or documenl

0K | Cancel el
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Setting the cache
removal option to remove
a layer’s cache when
removing the layer from
the table of contents or
when exiting ArcGlobe

1. Right-click the layer in the
table of contents whose
cache properties you want to
change and click Properties.

2. Check the check box under
Cache removal options for
Exiting the application or
removing the layer.

When the layer is removed
from the table of contents or
you exit ArcGlobe, the layer’s
cache will be cleared.

M=

Copy
Remove

Refresh

n X

Cache Full Data

]

Redefine layer 3

(Open Attribute Table

@ |

Zoom To Layer

Visible distance range B

et aELa Saliree,

Save As Layer File, ..
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Layer Properties
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[2]x]

Fields |

QK I Cancel

feiel )

327



Globe display
layer properties

Globe display properties dictate
how alayer will appear in the
globe view. Use globe display
properties to determine a
raster’s or rasterized feature’'s
texturing mode or drawing
priority, whether a feature is
rasterized, or how 3D symbols
in a feature class are scaled.

A raster’s texturing mode
determines how it will ook in
the display. In general, images
will look better with a smooth
texture mode. Use the Nearest
Neighbor texture mode for
layers that should preserve
distinct boundaries, such as a
rasterized polygon feature class
with distinct polygonal bound-
aries.
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Changing the texturing
mode of an image layer

1. Right-click the image in the
table of contents and click
Properties.

2. Click Globe Display.

3. Click the Image Texturing
mode dropdown arrow and
select the texturing mode you
want to use.

4. Click OK.

=]
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Rasterizing
features

Rasterizing features in
ArcGlobe alows you to
maintain any cartographic
symbology that you may have
saved in ArcMap. It's also an
effective way to drape features
on the globe surface. By
default, 2D points, lines, and
polygons are added to
ArcGlobe as rasterized
features. 3D points and lines
are added as vectors.

Rasterized polygons
Lines and points can be displayed

as vectors or rasterized. Polygons
are always rasterized.

Why are some, but not all,
features rasterized by
default?

By default, polygons, 2D lines, and
2D points are rasterized. 3D lines
and 3D points are not rasterized by
default.
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Setting a layer to draw as
vectors

1. In the table of contents,
double-click the layer.
Click Globe Display.

3. Uncheck Rasterize feature
layer.

4. Click OK.

The features will be drawn as
vectors.

FEI roads

Layer Properties

Defintion Query | Joins& Relates | Elevation Cache |  Globe Ediusion
Globe General | Sowce | Selection Gilobe Display Display | Symbology | Fields
Floating la
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Imag
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0__. [ Rasterize feature layer
et symbo] ot urit b 1000 Meters 2
0K | Cancel Apply
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Feature
properties

To display features, a scale
needs to be set. ArcGlobe
makes an estimate about what
the scale should be, but you
may need to alter the scale for
the layer on the Feature
properties dialog box.

When you set a scale for a
layer, you indicate at what
distance, or scale, the features
in that layer become visible.
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Setting the feature FE ==
properties of features in a

layer

1. In the table of contents, 2
double-click the layer whose

feature properties you want sy P
Defiition Oudy | Jains&Felates | Elewation | Cache |  GlobsEstusion |
to set. GlobsGeneral | Sowce | Selecion | GlobsDisplay | Display | Spmbology | Fields
2. Click Globe General. Lot
ayer Mame ILuca\Layer
3. Click the Feature Properties ¥ Viide
button [ Distance Rang
“You can specify the range of distances this laver will be shawn:
4. MOVe the SC&'e Slider tO " Show layer at all distances
. % Dion't show layer when zoomed:
select an gpproprlate scale T
range to display the features {rinim distance
in the layer. S
. [masimum distance]
Use the Images’ |eVe|, 15 [~ Check visitiity based on each e distance
approximate scale, and 0
distance information to help
you deglde which scale is [ o | cwe —
appropriate for the layer.
5. Click OK.
6. On the Layer Properties 0
dialog box, click OK.
Feature properties [ 7] x]
[ Soal
Select an appropriate scale for this layer:
Far Near
o P
[
%2
Y
Level States
Approximate scale 1:625000
Distance: 262 km.
Cancal

o
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Scaling the size of 3D
symbols in alayer

Scaling 3D
symbols

When you symbolize points in

1. Double-click the 3D Symbols

layer in the table of contents.
ArcGlobe using 3D symbols, 2. Click Globe Display.
you may want to scale the
symbols so they maintain their 3. Check the Scale 3D symbols
size in relation to the globe and with distance check box.
the rest of its layers when you 4. Click OK.
zoom in and out. You can turn
on the option to scale 3D
symbols in the Globe Display
page of the Layer Properties
dialog box.

What kinds of layers can
be scaled?

Only point featurelayers contain-
ing 3D symbology can be scaled.
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Layer Properties
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See-through
position

Floating layers can be given a
drawing order based on their
position relative to the globe
surface when using
transparencies. For example, if
you have a subterranean layer
below the globe surface and an
aerial layer above the globe
surface, and you'd like to set
transparencies for the layers so
you can see them all, you can
use see-through positions for the
floating layers. Picture the globe
surface with avalue of zero. The
subterranean layer would receive
avalueof -1, and the aerial layer
would receiveavalue of +1. If
you then added a subterranean
layer with alower elevation, it
would receive a see-through
valueof -2, and an aerial layer
with ahigher elevation would
receiveavalueof +2.
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Setting the see-through

value for a floating layer

1. In the table of contents, right-
click the layer whose see-
through value you want to set
and click Properties.

2. Click Globe Display.

3. Click the See-through
position dropdown arrow and
select a value.

4. Click OK.

I = I

Copy
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@2 Zoom To Layer
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Globe General | Souce | Selection Globe Display Display | Symbology | Fields

Flaating laper |

{ Seethiough posiion [+ is above globe surface]: S oy e
Imag

’7Textunng mode Smooth = ‘
I Rasterize feature layer

Goryersymbol poruniis 1000 Meters -

0K I Cancel £pply
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Globe properties

Globe properties, including
vertical exaggeration, back-
ground characteristics, and
illumination, can be changed to
suit your particular needs. This
can be done to enhance realism
or accentuate specific aspects
of your globe. Changes made in
the Globe Properties dialog box
apply to the current document.

Use vertical exaggeration to

emphasize the topography of
the globe surface or floating

layers.

UsiNng ARcGLOBE

Changing the vertical
exaggeration of the globe
surface

1

In the table of contents, right-
click Globe layers and click
Globe Properties.

Click General.

In the Vertical Exaggeration
Of globe surface dropdown
combo box, choose a value.

Alternately, you can type a
value.

Click OK.

The surface of the globe is
exaggerated by the value
you indicated.

E8 . Globe layers Add Data

@ Mew Group Layer

E Easte Laver(sy

obe Propetties. ..

Globe Properties

Genersl | Background | Sun Position | Transformations

Description:

~Vertioal Exaggerati

OF globe surface: INune |=f

0Fflosting layers: None <] Cakeuate value
Globe display unis: | Klemeters 7|

I™ Enable Animated Rotation

ihen you use the Navigation 1ol o rotate the scene, hold down
the left mouse button, diag in the direction you want the scere to
1otate, and release the mouse button while the soene is maving

Show Globs Tip:
’7I' Latitude & Longitude I Elevation

ok | Cancel Apply

o
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Changing the vertical
exaggeration of the
floating layers

1. In the table of contents, right-
click Globe layers and click
Globe Properties.

Click General.

In the Vertical Exaggeration
Of floating layers dropdown
combo box, choose a value.

Alternately, you can type a
value.

4. Click OK.

Floating layers are exagger-
ated by the value you
indicated.

ER* . Globe layers Add Data »

@ Mew Group Layer
E EESLENE a5

Globe Properties

General | Background | Sun Position | Tramsformations

Descriptors

i~ Wertical

Of glabe surface: Nane -
Of floating layers None +|  Caleulate value

(Globe display units: Kilometers B

I” Enable Animated Rotation

/hen you use the Navigation tool 1o rotate the sene, hold down
the left mouse button, drag in the direction you want the scene to
rotate, and releass the mouse button while the soane s moving

Show Blabe Tip:
[I— Latitude & Longitude I Elevation

ok | Cancel Apply

o

Using ARcGIS 3D ANALYST



Background
options

You can choose from a variety
of options to customize the
background of your globe. By
default, the background color
changes depending on the
camera observer location. You
can change whether the
background is a single color or
the default transition between
two colors and how the
transitional colors change
based on camera observer
elevation.

When using transitional color
mode, the space color is the
background of the globe view
when viewing the globe from
high altitudes. The sky color is
the background when you're
viewing closer to the globe
surface.

UsiNng ARcGLOBE

Selecting and setting
bimodal background
color options

1

In the table of contents,
double-click Globe layers.

2. Click Background.
3. Click the Mode dropdown

arrow and click Transitional
color.

Click the Space color
dropdown arrow, and select a
space color.

Optionally, type an upper and
lower limit for the transition
zone.

The colors will begin to fade
into each other based on the
thresholds you define here.

Click the Sky color dropdown
arrow, and select a sky color.

7. Click OK.

x|
|E| & Globe layers _‘I'_o

Glabe Properties

General Background | Sun Pasition | Transfarmations

e I

Transition Zone:

Upper lmit (k): | 200

Lower lmit (keal: 100

LT

Sy = -

Restore Defaults

o]

Cancel

Al
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Selecting single color
backgrounds

1

Right-click Globe layers and
click Globe Properties.

Click Background.

Click the Mode dropdown
arrow and click Single color.

Click the Sky color dropdown
arrow, and select a color for
the background.

Click OK.

=8 °"; Globe layers add Data »

Q Mew Group Layer
E Easte Laverisy

Globe Properties
General Backgound | Sun Pasiton | Transfomations

Mode: -

Space color . -

Transilion Zone

Upperlimit (k). [300
Lower it ) |100

o Sky calor -

Fiestore Defaults

oK | Cencel ol
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Ilumination Turning on illumination FlilEgE 5
based on the sun’s 4 Mew Group Layer

Opt'OﬂS posr“on 2 Easte Layerls)
You can choose to illuminate 1. Right-click Globe layers and
the globe based on the sun’s click Globe Properties.

position or not illuminate it at

al. You can define where the 2. Click Sun Position.

sun’s rays strike the globe 3. Check Enable sun lighting. 2
surfac_:e most directly geo- 4. Click OK.

graphically or based on time. In o S—

adcition, you can modify the Tha globe i iluminated S ——
way the unlit side of the globe based on the position of the T Loreameton:
islilluminated. sun on the dialog box. A B

y Vs

1+ et absolute sun position
’VLahtudE. -3.865 Longitude: | -68.058

" Set sun position based on time

Local Time: | © 104340 — Date: 107 2/2003 ~
il

Ambient lih
’V Dak e Bight
0k | caneel | ey |

o

S
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Changing the AddDats ,
ging

illumination based on 4 NewGrouplayer
geography 2 el

be Propetties. ..

1. In the table of contents, right-
click Globe layers and click
Globe Properties.

Click Sun Position.

2
Check Enable sun lighting.
Click and drag the yellow Globe Properties
sun symbol to the place on Genwral| Backaound  Sun Posior | Transformations
the map that you want the e——w Enatle sun ghing
sun to shine on. i
5. Alternately, type in the A
latitude and longitude values o y
of the location you'd like the %
sun to shine.
6. Optionally, move the slider to & S S e
indicate how bright you want M Lo I (S T
the Un|lt Slde Of the glObe to ¢ Sel sun position based on time
be. Local Time: |91843AMZ‘ Date: |1Uf 2/2003 -]
7. Click OK. -

Ambient ight

Dark —J— Bright
0K | Ceneel | gpab |
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Changing the
illumination based on
time

1. In the table of contents, right-

click Globe layers and click
Globe Properties.

Click Sun Position.
Check Enable sun lighting.

Click Set sun position based
on time, and type in values of
the time you want the sun
position to be.

Optionally, click Now for real-
time sun lighting.

5. Optionally, move the slider to
indicate how bright you want
the unlit side of the globe to
be.

6. Click OK.

S8 Globe layers Add Data b

@ Mew Group Layer
E Easte [ayeris)

obe Properties...

Globe Properties

General | Backgiound Sun Positrl | Transfomations |

¥ Enable sun lighting

e

d_“u d

Sl ghsolule sun position
’:;titude EEE Longituds: |55 050

&

Local Time: 918434 j Date: 104 272003 =
— Now

Arnbient light
H Datk —J— Bright

0K | Caneel | Apab |

(6]
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ArcGlobe
application-level
options

You can set options that control
the way ArcGlobe behaves
every time it starts. These
options stay the same unless
you change them. Application-
level options include settings
that affect the way ArcGlobe
behaves, how the
geoprocessing framework
behaves, table behavior, and
how rasters are handled. Next,
you'll see how to change some
options that control the way
ArcGlobe behaves.

You can control the way the
camera behaves when it moves
between locations. You can set
options that move the camera
smoothly between the locations
you zoom to.
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Animating camera
movements when
transitioning between
views

1. Click Tools and click Options.
2. Click General.

3. Check the Animate viewer
when using tools and
commands check box.

Optionally, move the Speed
slider to indicate how quickly
the transitions will occur.

4. Click OK.

a ArcMap

| iﬁ] ArcCatalog

Tools

Macraos 3

Customize. ..

Extensions. ..

Shyles

Defaut Layers | Geoprocessing | Tables | Riaster | Table 0f Contents |
General || Cache | Messages | LevelofDetal | Compression

Startup
’V v {how splash screert ‘

Hew Layer isibii
’V I Maks newly added layers wisible by defauit ‘

- Animate Tool: and Command

o__.r Arimate viswer when using toals and commands

Specd J— e

- Full Views Dbszervar Position

Latuds 2
46,843

Longitude:

42000

0K | Cancel Bl
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Setting the
default view at
full extent

You can set the location you
see on the globe when you
zoom to full extent. This way,
when you zoom to the full
extent of the globe, you'll see
the part of the world you're
interested in.

UsiNng ARcGLOBE

Setting the default view
for full extent

1. Right-click Globe layers and
click Globe Properties.

2. Click General.

3. In the Full View Observer
Position window, click the
location of the globe you
want to see when you click
Full Extent.

A red X appears at the
location you clicked, indicat-
ing the part of the globe that
will be shown as default in
the full extent position.

Optionally, type in decimal
degree values in the Latitude
and Longitude text boxes.

4. Click OK.

ISl Globe layers Add Data »

@ Mew Group Laver
E Paste Layetis)

aqul Globe Properties. ..

Defalt Layers | Geoprocessing | Tables | Raster | Table Of Cortents |
General || Cache | Messages | Level of Detal | Compression

Startup
[p S haw splash scisen ‘

New Layer Visiil
[r Make newly added layers wisible by defaul ‘

[~ Animate Tools and Command

[ pimate viewer when using losls and commands
Spzed S |} Fast

i~ Full Views Observer Position

Latibude: =
4E.843

T Longitude:

92.000

0K | Cencel Sl
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Application-level
cache options

You can control the way
ArcGlobe manages caches,
including the size of the memory
cache, the location or size of the
disk cache, or the default tile size
of feature caches.

The size of the memory cache
determines how much of your
computer’sphysical memory
ArcGlobewill use. Thefirsttime
you start ArcGlobe, it will
estimate how much memory to
use based on how much is
available on your computer. You
can manually change the
allocation.
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Changing how much
memory ArcGlobe uses

1. Click Tools and click Options.
2. Click Cache.

3. In the Size of memory cache
text box, type the amount of
memory you want ArcGlobe
to use.

4. Click OK.

If you indicate a value higher
than is available on your
computer, ArcGlobe will
begin to use virtual memory.

Tools
@A ArcMap
| ig:l ArcCatalog

Macras »

Customize. ..

Extensions...

Styles

Default Layers | Geofiocessing | Tables | Raster | Table Of Cortents |
Gieneral Cache

Messages | Lewelof Detal | Compression

HE

¥ Use a disk cache taimprave visuslization speed

Size of memary cache:

Cache patf: | D:\GlobeCache EI
Masimum size: 200 ME

Flemave eligible layer caches... |

Usage: 1287 3 MB

Update usage |

0K | Cancel Apply

o
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Disk caches

ArcGlobe creates files on your
computer’s disk that help it
efficiently navigate and display
data. These disk caches may be
temporary or permanent, as you
choose. See ‘What is caching
and how do | useit? later in
this chapter for more informa-
tion about layer caching and
how it gets stored on disk.

Layer caches are stored in the
ArcGlobe disk cache. By
default, the globe's cache is
created in your user profile
location, for example,
C:\Documents and
Settings\<user>\L ocal
Settings\Temp\GlobeCache.
You can change the location of
the globe cache and determine
itsmaximum size.

UsiNng ARcGLOBE

Setting the globe cache
location

1. Click Tools and click Options.

2. Click Cache.

3. Check Use a disk cache to
improve visualization speed.

4. In the Cache path text box,
type the path to the location
that you want your cache.

Optionally, browse to the
location.

5. Optionally, in the Maximum
size text box, type the
maximum size that you want
the globe cache to be on
disk.

The maximum size of the
globe cache applies only to
temporary caches (those
deleted on exit). A globe
cache that contains perma-
nent layer caches may
exceed the indicated maxi-
mum cache size.

6. Click OK.

@
.

Tools

ArcMap
rcCatalog

&
IMacros

Cuskomize. ..

Default Layers | Geofrocessing | Tables | Raster | Tabls Of Contents |

Genersl  Cache || Mecsages | Levelof Detail | Compression

Size of memory cache: 250 ME

¥ Use adisk cache to imprave visuaization speed

Cache path:  |D:\GlobeCache El
Makimum sizs; [200 MB Usage: 1287.3MB

Remave dlighlz layer caches... | Update usage|

Ok | Concel Apply

(6]
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Level of detalil

You can control how much of an
image or elevation raster’s
quality, or level of detail, is used
whendisplayingitin ArcGlobe.
When changing the level of
detail setting for rasters, be
aware that the higher the level of
detail, the more compromised the
performance.
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Changing the level of
detail displayed by image
and elevation rasters

1. Click Tools and click Options.

2. Click Level of Detail.

3. Move the Image slider to the
desired level of detail.

4. Move the Elevation slider to
the desired level of detail.

5. Optionally, click Restore
Defaults to return to the
original settings.

6. Click OK.

Tools
@ arcvap
[ @ ArcCatalog

Macros 3

Customize. ..

Extensions. ..

Shyles

Levelof Detai | |

Genersl | Cache | Messages Compression

i~ Lewel of Detail Cs

Minimum Full
Detal Detal

Image: I

Elevation: -

Hsstors Defauits e

Automatic Cantrol
Target frame rate: | 30000000 ‘

o0

oK | Cencel Aoply
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Compression Turning off radiometric [o0ts

OptIOHS compression :;.gj i:zl::alog

1. Click Tools and click P )
ArcGlobe uses compression Options. _
techniques to more efficiently [

2. Click Compression. R
Extensions...

display rasters. These options

are on by default to increase the 3. Uncheck Use radiometric Styles

performance of images in compression of colors to
ArcGlobe, but you can choose 16 bits.
to turn off the different com- 4. Click OK.

pression types.
Note that ArcGlobe uses

Radiometric compression radiometric compression 2
reduces the number of bits used by default to more effi-
to display the colors of an ciently display images.
image. Using compression Turning off this feature —" ——r——
sacrifices some image quality at may result in poor perfor- o || B | e | i | e
the benefit of performance by mance.
reduci ng the Cache Size_ Default compression aptions for new layers:
o——- v Use radiometric compression of colors to 16 bits
¥ Tize locsy spatiel compressior}
Low High

Default qualty:

- Elevation

¥ Compress elevation rangs to 16 bits (1 m. vertical acouracy)

0K | Cancel Apply
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Lossy spatial
compression

Lossy spatial compression
reduces cache storage space by
spatially averaging the distribu-
tion of colorsin an image. This
results in increased perfor-
mance.
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Turning off lossy spatial

compression

1. Click Tools and click Options.

2. Click Compression.

3. Uncheck Use lossy spatial
compression.

4. Click OK.

Note that ArcGlobe uses
lossy spatial compression by
default to more efficiently
display images. Turning off
this feature may result in poor
performance.

Tools

a ArcMap

| iﬁj &rcCatalog

Macros
Cuskamize. ..

Extensions...

Styles

e——- v e Iossy spatial compression

Default Lavers | Geoprocessing | Tables | Raster | TableOf Cortents |

Genetal | Cache | Messages | LevelofDetal ' Compression

Diefault compressian ogtians for new layers:

[¥ Use radiometric compression of colars to 16 bits

Low High

J—

Default qually:

- Elevation

[ Compress elevation rangs to 16 bits {1 m. vertioal acouracy)

0K | Cancel Apply
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Elevation
compression

Elevation compression reduces
the number of bits used to

display the elevation range of a
raster. This decreases the cache
size and increases performance.

UsiNng ARcGLOBE

Turning off elevation
compression

1.
2.

Click Tools and click Options.
Click Compression.

Uncheck Compress elevation
range to 16 bits (1 m. vertical
accuracy).

Click OK.

Note that ArcGlobe uses
elevation compression by
default to more efficiently
display elevation rasters.
Turning off this feature may
result in poor performance.

Tools
i a archap
| ig] ArcCatalog

[Macros »

Customize. ..

Extensions...

Styles

Default Layers | Geopiocessing | Tables | Raster | Table Of Contents |
Geneial | Cache | Messages | LevelofDetal ! Compression

Image

Detault compression options for risw layers

¥ Use radiometric: compression of colars to 16 bits

High

o——- [ Caripress elevation range ta 16 bits [1 m. vettical accuracy]

0K | Cencel Apely
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Table of contents
options

The ArcGlobe table of contents
has three different pages: the
Display, the Type, and the
Source pages. The Display
page shows a simple list and
legend of the layers in your
document. The Type page
shows the layers in your
document categorized by their
layer classification. The Source
page shows the paths to the
layers in your document.

Using application-level options,
you can choose the ordering of
these pages, indicating which
you'd like to see by default.

See‘ The ArcGlobetable of contents
and layer types' section earlier in
this chapter for moreinformation
about the table of contents and
layer classification.
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Setting table of contents
display preferences

1. Click Tools and click Options.
2. Click Table Of Contents.

3 Optionally, check the boxes
next to the layers you want to
see in the table of contents.

Uncheck them if you don’t
want to see them.

Optionally, set the display
order of the pages.

4. Click a layer to select it.

5. Click the Up or Down arrow
buttons to change the order
in which the pages are
displayed.

6. Click OK.

The setting you choose will
be the default every time you
start ArcGlobe.

a ArcMap

| @ ArcCatalog

Tools

[Macras »

Cuskomize. ..

Extensions...
Styles 3

Opkions, ..

General | Cache | Messages | LevelofDetal || Compression |
Default Layers | Geoprocessing | Tables | Raster  Table OF Contents

- Table OF Contents Tab:

Choose the tabs you sant 10 see in the Table OF Contents and the
order in which the will appear

Display

Typs
IC ouice

©
o—

e l»
(o)

oK 1 cod || &b
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What is caching
and how do |
use it?

When you add a layer to
ArcGlobe, it creates a tempo-
rary file, or cache, that helps
you display and navigate your
data efficiently. A cache stores
the data and information that
allow ArcGlobe to better
manage your environment by
controlling levels of detail.
Caches may be on-demand, or
partial, containing some
details of the layer, or full,
containing all the details the
layer has to offer. As you
navigate your layers in
ArcGlobe, the parts of the data
you zoom to are cached on-
demand to disk. Revisiting
these areas subsequent times
will be faster because they are
already cached. In addition,
it's possible to generate a
partial or full cache as a batch
process. This is beneficia if
you need ArcGlobe to display
any potential area at a speci-
fied level of detail (partial
cache) as fast as possible or
any potential area at the
highest level of detail as fast
as possible—for example,
when giving demonstrations
to an audience.

Most of the time, it's better to
cache part of your data, »

UsiNng ARcGLOBE

Saving a layer’s cache

1.

3.

In the table of contents, right-
click the layer whose cache
you want to save and click
Save As Layer File.

Navigate to the location
where you want to save the
layer.

Type the name you want to
save the layer as.

Click Save.

The layer’s cache is pre-
served through reference by
the layer file. Saving the
cache preserves optimization
of areas you've visited.

SR B copy

High

Wa
» X Remove
= Refresh

Low : [ =

Save Layer

& Cache Full Data

Redefine layer

COpen Attribute Table

<% Zoom Ta Layer

Wisible distance range

>

Set aha SOurce) .

Properties. ..

Lok in |[:| My Layers

Hame: [Ip3_hs

Save astype: | Laer fles [“ )

e
Cancel
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building an on-demand disk
cache as you navigate and
saving disk space. By doing
this, the places you visit (and
may visit again) will become
part of the cache, but places
you never visit don’t become
part of the cache. A conse-
guence of an on-demand cache
is a dlightly increased time to
build the cache and bring the
highest detail into the view
when visiting new places. An
aternative to the on-demand
cache is to build a cache at a
specified level of detail. This
process makes a cache of the
entire layer at the specified
level of detail. For people who
want the highest resolution of
the data available in the
shortest amount of navigation
time for any potential region of
the data, creating a full cache of
the data may be the best
aternative. The possibility of
long processing times and
increased disk space require-
ments make full caching a
secondary option to on-demand
caching. Consider your needs
by evaluating whether you will
only need quick access to the
highest detailed data in a
relatively smaller number of
areas, whether you can work
with all areas at a specified level
of detail, or whether you need
quick access to all areas at their
highest level of detall.
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Generating a cache

1.

In the table of contents, right-
click the layer you want to
cache and click Generate
Data Cache.

Drag the From LOD slider to
the minimum scale at which
you want to cache the data.

Drag the To LOD slider to the
maximum scale at which you
want to cache the layer.

Setting the levels of detail at
which you want to create a
cache makes a partial cache
of the data. The remaining
levels will be cached on-
demand.

To create a full cache, set the
From LOD slider to the
smallest scale, or Near, and
set the To LOD slider to the
largest scale, or Far.

Click OK.

The caching process begins.
Depending on the size of the
data, the process may take
some time to complete.

Click Cancel to terminate the
caching process.

Don't forget to save the data
as a layer file or to save the
document to preserve the
cache.

B Low: 3e8 ﬂ

Copy
X Remove

= Refresh

Walue
P High : 3411.4

Generate Data Cache

Redefine layer »

Dpen Attribute Tiable

<% Zoom To Layer

‘isible distance range

Sef ke Sounce. ..

Save As Laver File. ..

Properties...

Generate Cache HE
Select the minimum and maximum level of detail that wil be generated:
Far Neat
' N 5 '
From LOD i
B 3
TolOD: 1}
E-—
- h
Lewel Continent Country
Scale: 1:5000000 1:1250000
Distance: 2097 krn. 524 km.
Riemairing data will be cached on demand
I
Working...

@

Froceszsing full cache for layer 0393210k,

Proceszing tile 22 of 32

]

Cancel
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A variety of cache manage-
ment options are available,
allowing you to delete caches
on layer removal or exit, delete
caches as space is needed,
and set the size and location of
the ArcGlobe cache folder.

Another way to save a
cache

When you save a globe document,
the state of caches for layersinthe
table of contentsis saved.

UsiNng ARcGLOBE
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Glossary

3D feature

A representation of athree-dimensional, real-world object in amap or scene, with elevation values
(z-values) stored within the feature’s geometry. Besides geometry, the feature may have attributes
stored in afeature table.

3D graphic

A representation of athree-dimensional, real-world object in amap or scene, with elevation values
(z-values) stored within the feature’s geometry. Unlike 3D features, the graphic does not have
attributes.

3D model
A paradigm used to portray an object in three dimensions.

3D shape

A point, line, or polygon which stores z-coordinates, or elevation, in addition to X,y coordinates as
part of its geometry. A point has one z-coordinate; lines and polygons have one z-coordinate for
each vertex in the shape.

3D style
InArcSceneand ArcGlobe, alibrary containing 3D symbols.

3D symbol
A symbol that has properties which allow it to be rendered in three dimensions.

altitude

1. The height, z-value, or vertical elevation of apoint above or below a given reference datum (such
as sealevel) or surface (such as land).

2. The height above the horizon, measured in degrees, from which alight sourceilluminatesa
surface; used when calculating a hillshade or for controlling the position of the light sourcein a
scene for on-the-fly shading.

animation

In ArcScene and ArcGlobe, a collection of tracks in adocument that defines dynamic property
changes related to associated objects.
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Animation Manager

In 3D Analyst, the interface in which the properties of keyframes
and tracks can be edited, and an animation can be timed and
previewed.

area

1. A fundamental spatial unit consisting of a closed, two-
dimensional shape defined by its boundary. Its extent is
usually defined in terms of an external polygon or by a
contiguous set of grid cells.

2. A mathematical calculation of the size of atwo-dimensional
geographic feature, measured in square units.

aspect

The compass direction in which a topographic slope faces,
usually expressed in terms of degrees from the north. Aspect can
be generated from continuous elevation surfaces. The aspect
recorded for a TIN face is the steepest downslope direction of the
face. The aspect of acell in araster isthe steepest downslope
direction of a plane defined by the cell and its eight surrounding
neighbors.

attribute

1. Information about ageographic featurein aGlS, generally
stored in atable and linked to the feature by a unique identifier.
For example, attributes of ariver might includeits name, length,
and average depth.

2. In raster datasets, information associated with each unique
value of raster cells.

3. Cartographic information that specifies how featuresare
displayed and labeled on a map; the cartographic attributes of
ariver might include line thickness, linelength, color, and font.

354

autocorrelation

Generically, a statistical measure which describesthe extent to
which one property changes as another changes. In GISit is used
to refer to a statistical measure which describes the extent to
which the value of an attribute at geographically referenced
points changes as a function of the distance and orientation
between them.

azimuth

A compass direction. In 3D Analyst and Spatial Analyst, the
direction fromwhich alight sourceilluminatesasurfaceiscalled
theazimuth.

background

In ArcScene or ArcGlobe, the backdrop of the view. The color of
the background can be set to suggest sky, empty space, or any
color that improvesvisualization.

base height

The height at which asurface, raster, or featureisdrawnina
scene. Base height for features and rasters can be set from a
surface such asadigital elevation model (DEM) or using a
constant value or expression. Features with z-values stored in
their geometry can have their base height set using the z-values.
Setting the base heights from a surface is also called draping.

bin
1. Inavariogram map, each cell that groupslagswith similar
distance and direction. Binsare commonly formed by dividing

the sample areainto agrid of cells or sectors, and are used to
calculatethe empirical semivariogramfor kriging.

2. Inahistogram, user-defined size classesfor avariable.
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camera

In 3D Analyst, an object that defines the perspective of a scene’s
display.

Catalog tree

InArcCatalog, ahierarchical view of folder connections that
provide access to GIS data stored on local disks or shared on a
network, and allows users to manage connections to databases
and GlISservers.

categorical raster

A raster that represents the world with a set of values that have
been aggregated into classes. For example, a satellite image that
has been reclassified to extract a number of landcover typesisa
categorical raster. Categorical rasters represent an area, but the
values do not form a continuous surface.

continuous raster

A raster that represents the world with a set of values that vary
continuously to form asurface. For example, araster digital
elevation model and an interpolated chemical concentration
surface are continuous rasters.

contour line

A line drawn on a map that connects points of equal elevation
above a datum, usually amean sealevel.

cull

In ArcScene and ArcGlobe, to selectively choose not to draw one
side of an areal feature.

disk cache

InArcGlobe, the folder on acomputer’sdisk drive where
ArcGlobe storeslayer cachefiles.

GLOSSARY

draped layer

A layer in ArcGlobe that has been categorized to be draped on
top of the globe surface.

draping
Setting the base height for features or a surface using a surface.

For example, an aerial photograph might be draped over adigital
elevation model (DEM) to create arealistic terrain visualization.

drawing priority

The order in which layersthat occupy the same x,y,z positions are
drawn in ascene. For example, if aroad featurelayer and an
orthophoto are draped over the same terrain model, the roads and
raster may appear patchy or broken up where they coincide. The
drawing priority for the raster can be reduced so it will appear
below the features. The drawing priority can only be changed for
polygon features and surfaces.

edge

A line between two nodes, points, or junctions that forms the
boundary of one or more faces of a spatial entity. In animage,
edges separate areas of different tones or colors. In topology, an
edge defines lines or polygon boundaries; multiple featuresin
one or more feature classes may share edges. InaTIN, theline
connecting nodes.

elevation layer

A layer in ArcGlobe that has been categorized to help define the
geometry of the globe surface.

extrusion

Projecting featuresin atwo-dimensional datalayer into three-
dimensional space: points become vertical lines, lines become
walls, and polygons become solid blocks. Uses of extrusion
include showing the depth of well point features or the height of
building footprint polygons.
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face

A region bounded by a closed sequence of edges. Faces are
contiguous and do not overlap. On a TIN surface, each faceis
defined by three edges and three nodes, and is adjacent to one of
three faces of the surface. TIN faces store aspect and slope
information, and may have tag values.

floating layer

A layer in ArcGlobe that has been categorized to float
independently above or below the globe surface.

full cache

InArcGlobe, alayer cache saved on disk that contains complete
levelsof detailsfor theentirelayer.

geospecific model

A model that isbased on areal-world feature. For example, a
geospecific model for the White House would ook exactly like
the White House and be used to represent the White House on a
map of Washington, D.C.

See also geotypical model.

geotypical model

A symbolic representation for a class of objects, such as
government buildings. For example, on amap of the United
States, a white building with adome on top could be used as a
geotypical model for all state capitols.

See al so geospecific.

global mode

A navigation mode in ArcGlobe during which the cameratarget is
aways at the center of the globe.
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globe

In ArcGlobe, the spherein aglobe view on which datais
depicted.

globe document

A disk-based representation of the globe view or views contained
inArcGlobe. Globe documents have a.3dd extension.

globe properties

In ArcGlobe, properties that can be set for a globe document.
Theseinclude vertical exaggeration, background color, or sun
position.

globe terrain

A globe surface with base heights supplied from an elevation
layer.

globe view
In ArcGlobe, the display window in which a globe can be viewed.

hillshading

1. Shadows drawn on a map to simulate the effect of the sun’s
rays over the land.

2. On araster, asimulated shadow effect achieved by assigning
anillumination value from Oto 255 to each cell accordingto a
specified azimuth and altitude for the sun. Hillshading creates
athree-dimensional effect.

IDW
See inverse distance weighted (IDW).

image
A raster-based representation or description of a scene, typically

produced by an optical or electronic device such asacameraor a
scanning radiometer. Common examplesinclude remotely sensed
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data (for example, satellite data), scanned data, and photographs.
Animageis stored as araster dataset of binary or integer values
that represent the intensity of reflected light, heat, sound, or any
other range of values on the electromagnetic spectrum. An image
may contain one or more bands.

interpolation

The estimation of surface values at unsampled points based on
known surface values of surrounding points. Interpolation can be
used to estimate elevation, rainfall, temperature, chemical
dispersion, or other spatially based phenomena. Interpolation is
commonly araster operation, but it can also be done in a vector
environment using asurface model called atriangulated irregular
network (TIN). Thereare several well-known interpolation
techniques, including inverse distance weighted and kriging.

inver sedistanceweighted (IDW)

An interpolation technique that estimates cell valuesin araster or
image with a set of sample points that have been weighted so that
the farther apoint is from the cell being evaluated, the less
important it isin calculating the cell’svalue.

keyframe

In a3D Analyst animation, a snapshot of an object’s properties at
acertaintime.

kriging

An interpolation technique in which the surrounding measured
values are weighted to derive a prediction for an unmeasured
location. Weights are based on the distance between the
measured points, the prediction locations, and the overall spatial
arrangement among the measured points. Kriging is based on
regionalized variable theory, which assumes that the spatial
variation in the data being modeled is statistically homogeneous
throughout the surface. That is, the same pattern of variation can
be observed at all locations on the surface.

GLOSSARY

lag

The line (vector) that separates any two locations. A lag has
distance (length) and direction (orientation

line of sight

1. A line drawn between two points, an origin and atarget, in a
three-dimensional scene that shows whether the target is visible
fromtheoriginand, if itisnot visible, wheretheview is
obstructed.

2. In aperspective view, the point and direction from which the
viewer looksinto theimage.

memory cache

In ArcGlobe, the amount of system memory that the application
will use.

natural neighbors

An interpolation method that estimates cell values using
weighted values of the input data points that are their natural
neighbors, determined by creating atriangulation of the input
points.

navigate

To interactively change the observer’s or target’s position using a
tool designed for this purpose, such as the navigate or fly tool.
There are three contexts in which a user can navigate: in ascene
of ArcScene, in apreview of ArcCatalog, and in aglobe of
ArcGlobe.

nodata

In araster, the absence of arecorded value. While the measure of
aparticular attributein acell may be zero, anodatavalue
indicates that no measurements have been taken for that cell at
al.
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node

InaTIN, one of the three corner points of atriangle, topologically
linked to all triangles that meet there. Each sample pointinaTIN
becomes a node in the triangulation which stores elevation z-
values and may have tag values.

nugget

A parameter of acovariance or semivariogram model that
represents independent error, measurement error, and/or
microscale variation at spatial scalesthat are too fine to detect.
The nugget effect is seen as a discontinuity at the origin of either
the covariance or semivariogram model.

observer
In ArcScene and ArcGlabe, the position of the camerain a scene.

See also camera.

observer offset

In ArcScene and ArcGlobe, the height of the observer point
above a surface used in analysis when calculating lines of sight
and viewsheds.

See also camera, observer.

offset

A changein or the act of changing the z-value for a surface or
features in a scene by a constant amount or by using an
expression. Offsets may be applied to make features draw just
above a surface.

on-demand cache

In ArcGlobe, atemporary layer cachethat is placed on disk and
built as areas of the layer are viewed.
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orthographic view

In 3D Analyst, a perspective that allows viewing of datain a
scene as a two-dimensional plane seen from above. Thereisno
perspective foreshortening in orthographic view, so scaleis
constant across the entire display.

partial cache

In ArcGlobe, an on-demand cache that contains levels of detail
for areas that have been visited, or a pre-processed cache that
has a specified, incomplete, level of detail range for the entire

layer.

path

In 3D Analyst and ArcGlobe, asingleline feature or graphic that,
when imported to an animation track, determines the movement of
acameraor layer.

perspective view

A projection modein 3D applicationsthat allowsviewing froma
perspective that can be controlled by navigating the scene or
globefrom aspecified location.

pre-processed cache

In ArcGlobe, acachethat isbuilt prior to viewing, using an
independent process accessed from the context menu of alayer.

profile graph
A graph of the height of a surface along a specified line.

range

A parameter of avariogram or semivariogram model that
represents a distance beyond which there is little or no
autocorrelation among variables.

Using ARcGIS 3D ANALYST



raster

A spatial data model that defines space as an array of equally
sized cells arranged in rows and columns. Each cell contains an
attribute value and location coordinates. Unlike a vector
structure, which stores coordinates explicitly, raster coordinates
are contained in the ordering of the matrix. Groups of cellsthat
share the same val ue represent geographic features.

rasterized feature layer

In ArcGlobe, afeature class that has been added and rendered as
araster in order to retain its cartographic symbol ogy.

relief shading
See hillshading.

raster resolution
1. The arearepresented by each cell or pixel in araster.

2. The smallest spacing between two display elements, expressed
asdotsper inch, pixelsper ling, or lines per millimeter.

3. The detail with which amap depicts the location and shape of
geographic features. The larger the map scale, the higher the
possible resolution. As scale decreases, resolution diminishes
and feature boundaries must be smoothed, simplified, or not
shown at all; for example, small areas may haveto be
represented as points.

scene

In 3D Analyst, adocument containing 3D data that can be viewed
in perspective.

semivariogram
Thevariogram divided by two.

GLOSSARY

sill

A parameter of avariogram or semivariogram model that
represents a value that the variogram tends to when distances
become very large. At large distances, variables become
uncorrelated, so the sill of the semivariogram is equal to the
variance of the random variable.

slope

Theincline, or steepness, of asurface. The slope of aTIN faceis
the steepest downhill slope of a plane defined by the face. The
slopefor acell in araster isthe steepest downhill slope of aplane
defined by the cell and its eight surrounding neighbors. Slope
can be measured in degreesfrom horizontal (0—90) or percent
slope, whichistherisedivided by the run, multiplied by 100. A
slope of 45 degrees equals 100 percent slope. As slope angle
approaches vertical (90 degrees), the percent slope approaches
infinity.

spline

A mathematical curve used to smoothly represent spatial

variation, either in aline or on asurface. A spline operation
inserts verticesto create acurvein aline.

steepest path

A linethat follows the steepest downhill direction on a surface.
Paths terminate at the surface perimeter or in surface concavities
or pits.

stretch

A display technique that increases the visual contrast between
cells of similar value when applied to raster datasets.
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surface

A geographic phenomenon represented as a set of continuous
data, such as elevation or air temperature over an area, or the
boundary between two distinct materials or processes. A clear or
sharp break in values of the phenomenon (breaklines) indicates a
significant change in the structure of the phenomenon, such as a
cliff, not a change of geographic feature. Surfaces can be
represented by models built from regularly or irregularly spaced
sample points on the surface, or by contour lines, isolines,
bathymetry, or thelike.

surface mode

A navigation modein ArcGlobein which the cameratarget is
always on the globe surface.

target

In ArcScene and ArcGlobe, the center point in ascene'sview at
which the cameraisaimed.

target offset

In ArcScene and ArcGlobe, the height of atarget point above a
surface used when calculating lines of sight and viewsheds.

TIN

Triangulated irregular network. A vector data structure used to
store and display surface models. A TIN partitions geographic
space using a set of irregularly spaced data points, each of which
has an x-, y-, and z-value. These points are connected by edges
into a set of contiguous, non-overlapping triangles, creating a
continuous surface that represents the terrain.

track

An ordered collection of like keyframesthat, when played asan
animation, shows a dynamic transition between them.
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triangle

TrianglesformthefacesonaTIN surface. Each triangleonaTIN
surface is defined by three edges and three nodes, and is
adjacent to one to three other triangles on the surface. TIN
triangles can be used to derive aspect and slope information, and
may be attributed with tag values.

variogram

A function of the distance and direction separating two locations
that is used to quantify autocorrelation. The variogram is defined
as the variance of the difference between two variables at two
locations. The variogram generally increases with distance and is
described by nugget, sill, and range parameters.

variography

The process of estimating the theoretical variogram. It begins
with exploratory dataanalysis, then computing the empirical
variogram, binning, fitting avariogram model, and using
diagnostics to assess the fitted model.

vertical exaggeration

A multiplier applied uniformly to the z-values of athree-
dimensional model to enhance the natural variations of its
surface. Scenes may appear too flat when the range of x- and y-
values is much larger than the z-values. In most cases, setting
vertical exaggeration can compensate for this apparent flattening
by increasing relief.

viewer

An additional window that allowsyou to view the 3D datain a
scene from another angle. You can have multiple viewersina
scene or globe.
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viewshed

The viewshed identifies the cellsin an input grid that can be seen
from one or more observation pointsor lines. Thisis useful for
applications where the visibility of an object isimportant, such as
finding well-exposed places for communicationstowers, or
hidden placesfor parking lots or other facilities.

volume

The space (measured in cubic units) between a TIN surface and a
plane at a specified elevation. Volume may be cal cul ated above or
below the plane.

walk mode

In ArcGlobe, anavigation mode that allows navigation on aglobe
closeto the ground, simulating walking.

Z factor

A conversion factor used to adjust vertical and horizontal
measurementsinto the same unit of measure. Specifically, the
number of vertical units (z-units) in each horizontal unit. For
example, if asurface' shorizontal unitsare metersand itselevation
(2) ismeasured in feet, the z-factor is0.3048 (the number of feetin
ameter).

z-value

The value for a given surface location that represents an attribute
other than position. In an elevation or terrain model, the z-value
represents elevation; in other kinds of surface modelsit
represents the density or quantity of a particular attribute.

GLOSSARY
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Index

Symbols

3D Analyst
ArcGlSextension 3
3D contour graphics
copy from map to scene 155
3D feature
class
creating 122
creating 177
by digitizing 179
defined 353
3D geometry
featureswith 187
3D graphic contour lines 155
3D graphics
addingto ascene 184
changing default 291
creating 122, 177
creating by digitizing over asurface 180
defined 353
pasting into ArcScene 184
usingin ArcScene 180
3D line feature
profiling 166
3D line graphic
addingto ascene 184
3D line graphics, digitizing 287
3D model 258, 353
importing 263
3D point graphic
addingto ascene 184
digitizing 286
3D polygon feature limitation 179
3D polygon graphic
addingto ascene 184
3D properties
of layers 107
3D shape 353
3D style 261, 353
organizing 281

3D symbol 258, 353
creating and modifying 283
importing models

importing other formats 263
making 263
offset 266
placement 265
scaling 268
scalingin ArcGlobe 331
symbolizing lines 275
symbolizing points 272
symbolizing polygons 278
types 258

3D text 289
digitizing 289

3D View preview
dataappearsflat 111
inArcCatalog 109

3D View toolbar
inArcCatalog 109

3D viewing properties
Base Heightstab 117
Extrusiontab 117
Renderingtab 117

A

Adding
3D graphicsto ascene 184
asingle band
of amultiband raster 130
aviewer toascene 205
datafrom ArcCatalog 182
datafrom ArcMap 183
datainArcScene 182
depthin2D 164
featurestoaTIN 101, 104
selected featurestoa TIN 104
Adjust Transparency tool
inArcMap 143
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Advanced parameters
inkriging 94
Altitude 353
described 223
for sceneillumination 222
in hillshading 162
setting for sceneillumination 223
Analysismask
and nodata 97
described 97
Anaysisresults
specifying locationto save 96
Analyzing
surfaces 145
visibility 158
Animated rotation 216, 218
starting 219
Animation 353
Animation Manager 354
Application-level options, ArcGlobe 318, 340
ArcCatalog
basics 108
extended by 3D Analyst 3
managing 3D data 107
opening ascene from 121
starting ArcScene from 121
ArcGlobe
Introduction to 301
ArcMap
adding datafrom 183
adding layersfrom 183
copying 3D graphicsfrom 184
displaying surfaces 123
extended by 3D Analyst 3
ArcScene
3D viewing application 3
displaying surfaces 123
introductionto 3
pasting 3D graphicsto 184
simplified symbology of layers 183

364

Area

defined 354
Aspect

caculating 152

defined 354

deriving from asurface 153
described 148
drawing TIN facesby 134
quantifying the shape of asurface 148
raster calculation 148
renderingaTIN 123

TIN calculation 148
Attribute table

seeing geometry typein 187
Attributes

defined 354

of features 185

selecting featureshy 231
setting base heightsfrom 118, 185
storing z-values of features 185
Autocorrelation

defined 354

Azimuth

defined 354

described 222

for sceneillumination 222

in hillshading 162

B

Background
defined 354
options

ArcGlobe 335
setting color of inrasters 128
valuesinaraster 132
Background (raster)
rendering 123
Background color
changing for scene 220
of ascene 182, 216
setting the default 221

Band colors

changing in amultiband raster 130

Barriers

in IDW interpolation 82
described 89

Base height

defined 354

examining for alayer 186
not applied inArcMap 183

of raster layer 193

setting for araster 124

setting for feature layers 186

setting for raster layer 194

setting from asurface 189

setting using asurface 119

setting using an attribute 118, 187

Base resolution

of raster 193

Bin

defined 354

Breaklines

hard 101

input featuresfor aTIN 101

soft 101

useof 101

Browsing

datain ArcCatalog 108

BuildingaTIN 103

C

Cache options

ArcGlobe

application level 342

Caching in ArcGlobe 349
Calculate

base height 187

extrusion expression 190

scene vertical exaggeration 217
Calculate from Extent

scene vertical exaggeration 217
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Calculated value
adding to base height 197
Calculating aspect 152
Camera 113
defined 355
Capturing perspective viewsinascene 241
Capturing views to make an animation 241
Catalog tree
defined 355
Categorical raster
defined 355
discussed 127
Cell size
for analysisresults 100
of base surface 194
Centering 113
shortcut 113
Changing
band colors 130
classes
inreclassifying data 170
illumination properties quickly 222
input ranges to unique values
inreclassifying data 172
the background color 220
the band color assignments 129
the classification of input ranges 172
theinteractive selection method 229
the light source 144
the rotation speed 219
the scene extent 225
the sceneillumination 222
theslope of aTIN surface 136
the vertical exaggeration 217
Classify
raster data 123
Clearing an animation 241
Clip polygons
creating TINswith 102
Closing aviewer 205, 206
Color
background of scene 216

INDEX

Color (continued)

setting for background 132

setting for nodata 132
Color Ramp

for raster 128

setting for raster 126
Color Scheme

setting for raster 127
Colors

locking asymbol layer 283
Complex data

rendering performance 198
Compression, elevation 347
Compression, lossy spatial 346
Compression options 345
Computing hillshade 162
Constant

adding to base height 197

extruding featurestoa 120
Contents tab

described 108
Continuous raster

defined 355

discussed 126

drawing using acolor ramp 126
Contour

creating 3D graphics 155

creating asingle contour 155

described 149, 154

usinginascene 154
Contour line

defined 355
Contour lines

addingtoascene 184

representing surfaceswith 148
Contour tool

creating asingle contour 149
Contrast

described 224

for sceneillumination 222

stretching araster 128
Controlling when alayer isrendered 198

Converting
raster datato features 175
raster datato TIN data 105
raster datato vector data 174
TIN datato features 176
TIN datato raster data 106
TIN datato vector data 174
units for z-values 196
Z unitsto x,y units 196
z-values 196
Coordinate system
for analysisresults 98
of ascene 227
predefined 228
Coordinates
setting scene extent using 226
Copy
3D graphicinArcMap 184
scene to clipboard 233
Copying
graphicsfromArcMap 184
Copying and pasting 3D graphics from
ArcMap 184
Creating
3D features 177
by digitizing over asurface 179
3D graphics 177
by digitizing over asurface 180
a 3D thumbnail 116
ahillshaderaster 163
akeyframe 243
of cameraproperties 244
of layer properties 245
of scene properties 243
alayer 117
alineof sight 160
anew scene 182
asingle contour 157
an animation 238, 240
TINs
described 101



Cull
defined 355
Custom conversion
for z-values 196

D

Dashed lines
not applied in ArcScene 183
Data
adding from ArcCatalog 182
adding fromArcMap 183
adding to ArcScene 182
rendering performance 198
Data, elevation 302
Data, feature 302
Data, image 302
Datatypes, ArcGlobe 302
Default
location for temporary rasters 96
Default background color
setting 221
Default color
of bands in multiband raster 131
Default layers, system 305
Default layers, user defined 304
Defining
the 3D properties of araster layer 194
thez-valuesfor alayer 186
Degree and percent slope 151
Degreeslope 150
Degrees
measuring aspect 152
Deriving
ahillshade of asurface 163
aviewshed 161
aspect 153
contour lines 149
contours 156
features height from asurface 177
features height using an attribute 178
slope 151

366

Digitizing
creating 3D features 179
Discontinuous
rasters 193
Disk cache 343
defined 355
Displaying
2D datain3D 117
Map Tips
for features 147
for surfaces 146
TIN edges with the same symbol
TIN nodes
by tag value 140
with asingle symbol 140
TIN nodes by Tag value 140
Draped layer
defined 355
Draping
2D features over asurface 186
araster on asurface 124
defined 355
features
inscene 185
Drawing
TIN edges grouped with unique
symbol 142
TIN facesby aspect 134
TIN facesby elevation 133
TIN facesby slope 136
TIN facesby tagvalue 138
TIN nodes by elevation 140
Drawing priority
defined 355

E

Edge
defined 355
drawing with unique values 142
renderingaTIN 123
TIN component 79

142

Editing a3D featureclass 122
Effects toolbar

inArcMap 143
Elevation

displaying TIN faces 133
Elevationlayer 322

defined 355
Empirical semivariogram

fitting amodel to 85
Empty feature classes

creating 122
Empty shapefile

creating 122
Enhancing performance

rendering 198
Erase polygon

creating TINswith 102
Examining the base heights of alayer 186
Exponential

semivariogram model 85
Exporting

agraphic of ascene 233

aVRML model 234

an animation to avideo file 253
Extent

changing for ascene 225

for analysisresults 99

of scene 216

setting for ascene 225

setting using coordinates 226
Extruding features

inalayer 190

inscenes 185

using aconstant 120

using an attribute 120

using an expression 120
Extrusion

applying in different ways 191

defined 355

described 120

expression

caculating 120, 190
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Extrusion (continued)
expression (continued)
loading 120
not applied in ArcMap 183

F

Face
defined 356
Feature
typical geometriesof 185
Feature class
addingto ascene 182
creating 3D shapes 122
Feature data
described 185
usinginascene 185
Feature dataand 3D 185
Feature height
from an attribute 178
Featurelayer
renderingin3D 186
Features
attributes of 185
deriving fromrasters 174
deriving from TINs 174
displayingin3D 185
lacking z-values 185
selecting by attributes 231
selecting by location 232
selectingin ascene 229
shape 185
Features, rasterized 329
File extensions
of coordinate systems 228
Fill polygons
creating TINswith 102

Finding out the coordinate system

for ascene 227
Finding the steepest path 167
Fitting a model

empirical semivariogram 85

INDEX

Fixed Search Radius 87
Flat surface
2D featuresinitially rendered on 186
raster initially drawnon 194
rastersrendered as 186
Floating layer 324
defined 356
Full cache
defined 356
Full extent 112
Full extent, setting the default view in
ArcGlobe 341

G

Geography view
inArcCatalog 109
Geometry
of features 185
Geospecific model
defined 356
Geotypica model
defined 356
Global mode 313
defined 356
Globe
defined 356
new

creating 306
Globe document 308
defined 356
Globe properties 333
defined 356
Globeterrain
defined 356
Globeview
defined 356
Graduated colors
used inArcScene 183
Graduated symbols
used inArcScene 183

Graphic

exporting ascene 233

Graphic elements, changing properties 290
Graphicslayers 293
Grouping entries

H

inreclassifying data 171

Hard breaklines

described 101

Heights

offsettinginalayer 197

Hide

aviewer 206

Hillshade

adding depth to 2D maps 164
creating 163

creating araster 149

defined 356

described 148, 162
onthefly 149

surfaces 148
Hillshading

defined 356

Histogram

when stretching raster 128
Hulls

described 102

inTIN creation 102

Identify 146
Identifying

features 146
surfaces 146

IDW (Inverse Distance Weighted)

defined 356
described 81
details 82
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Illumination
of ascene 182, 222
setting the altitude 223
setting the azimuth 222
settings for ascene 149
Illumination contrast
setting 224
Illumination options, ArcGlobe 337
Illumination properties
of scene 216
Image
defined 356
draping over asurface 193
raster 193
setting base height from asurface 185
Importing 3D models 263
Input features
buildingaTIN 101
Input ranges
inreclassifying data 172
Interpolate
line 179, 180
point 179, 180
polygon 179, 180
Interpolating using
IDW
fixed radius 90
variable radius 89
Natural Neighbors 95
spline
regularized 92
tension 91
Interpolation
assumption of 80
creating surface models 77
defined 357
described 80
Kriging 93
Interpolation methods
available
described 81
availablein 3D Anayst 77

368

Inverse Distance Weighted (IDW) 357
defined 356

described 81

details 82

K

Keyframe

defined 357
Keyframes 243
Kriging

advanced parameters 94
defined 357
described 81
details 83

fixed radius 94
interpolation 93
methods 88
Ordinary 88, 93
Universal 88, 93
variable radius 93

L
Lag
defined 357
Lagsize
inkriging 94
Landmarks

rendering simple layer during
navigation 198

Launch ArcScene 121

Layer
adding a constant to base height 197
adding from ArcMap 183
adding to ArcScene 182
creating in ArcCatalog 107
default 301, 303
defining 3D propertiesof 194
defining z-values 186
draped in ArcGlobe 323

Layer (continued)
examining base heightsof 186
extruding featuresin 190
globe display properties 328
rendering only during navigation 199
rendering only when stopped 198
shading 144
symbology of 183
zoomingto 318
Level of detail
inArcGlobe 344
Line features
used to represent 185
Line of sight
addingto ascene 184
and color of line 158
creatinginArcMap 160
defined 357
described 158
pasting into ascene 158
Loading
an ArcSceneAnimation file 254
remap table for reclassify 170
Location
selecting featureshy 232
Locking
symbol layer color 283
Lookup codes
using tag valuesto store 138

M

Major range
inKriging 94

Making
acameraflyby fromapath 247
agroup animation 246
alayer transparent 143
aprediction 86
animations from paths 247
group animations 246
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Managing

3D datawith ArcCatalog 107

sceneviewers 205

viewers 206
Map contours 154
Map Tips

displaying for features 147

displaying for surfaces 146
Mask

for analysisresults 97
Mass points

input featuresfor aTIN 101
Memory cache

defined 357
Metadata tab

described 108
Minimum Count

in fixed radius IDW

described 90

Modeling shadows 163
Moving alayer dlong apath 248
Multiband raster

adding aband 130

as RGB composite 123

band color assignment 129

turning bands off 130
Multilayer symbols

not applied in ArcScene 183
Multipatch

automatically rendered in3D 186
Multiple viewer windows 204

N

Natural Neighbors
described 81
interpolation
described 95
Navigate
defined 357
Navigating, ArcGlobe 301, 313

INDEX

Navigatingin3D 111
Navigation
rendering alayer only during 199

rendering alayer only when stopped 198

rendering simple layer during 198
NoData
and analysismasks 97
defined 357
inreclassifying 173
reclassifyingdata 169
rendering 123
setting color inraster 128
unknown valuesin araster 132
Node
defined 358
drawing TIN nodes elevation 140
renderingaTIN 123
TIN component 79
Nugget
defined 358
inKriging 94
semivariogram 86
Number of columns
of base surface 194
Number of points
described 92
in spline interpolation 82
intension spline 91
Number of rows
of base surface 194

O

Observer 113
defined 358
Observer offset
defined 358
described 160
Offset
defined 358
in deriving contours 156

Offsetting the heightsin alayer
On-demand cache

defined 358
Opening an existing scene from

ArcCatadlog 121

Ordinary Kriging 88
Orthographic view

defined 358
Output cell size

for analysisresults 100
Output extent

for analysisresults 99
Overriding default cell size 100

P

Page Down
animated rotation 219
Page Up
animated rotation 219
Parameters
inKriging 94
Partial cache
defined 358
Partial sill
inKriging 94
Paste Layer
into ArcScene 183
Pasting
3D graphicinArcScene 184
graphicsfromArcMap 184
Path
defined 358
Percent slope 150
Performance
rasampling base surface 194
Performance enhancement
rendering 198
Perspective view
defined 358
Playing back an animation 242

197
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Point features
used to represent 185
Pointz 111, 179, 185, 187
automatically renderedin3D 186
Polygon features
used to represent 185
Polygon graphics, digitizing 288
Polygons
input featuresfor aTIN 101
PolygonZ 111, 179, 187
automatically renderedin3D 186
Polylinez 111, 179, 187
automatically renderedin3D 186
Power
in IDW interpolation 82
described 89
Pre-processed cache
defined 358
Predefined
Z-unit conversion 196
Preview tab
described 108
viewing 3D datain ArcCatalog 107
Previewing
datain ArcCatalog 108
Primary display field
shownin Map Tip 147
Printing ascene 235
PRJfile (projection file) 228
Profile
useof 166
Profile graph
defined 358
Profiling a3D line feature 166
Projection file (PRJ) 228
Properties
of scene apply to al viewers 216
setting 3D properties of layers 186
setting for ascene 216
Properties, globelayer 320
Property editor, 3D Symbol 264
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R

Radiustype
in IDW interpolation 82
Range
defined 358
semivariogram 86
Raster
categorical 127
cell size 78
continuous 126
convertingto TIN 105
dataand 3D 193
defined 359
deriving contours 149
described 78
draping over asurface 124
drawing using color ramp 126
hillshade 163
image 78
initially rendered at O plane 186
layer
defining 3D propertiesof 194
setting base height 194
locational precision 78
setting base heightsfor 124
symbology 123
tab 131
thematic 78
unknown values 132
ways of displaying 125
Raster resolution 194, 359
defined 207
Rasterized feature layer 359
Reclassifying data
and Nodata 169
described 169
Recording and playing back animation
tracks 242
Recording navigation to create an
animation 242

Red-Green-Blue (RGB)
composite 129
Regularized
spline
described 92
spline interpolation method 83
Relief shading
defined 359
Rendering
alayer
only during navigation 199
only when navigation is stopped 198
controlling when alayer isshown 198
not applied in ArcMap 183
performance enhancement 198
tab 144, 198, 199
Replace polygons
creating TINswith 102
Replacing
NoDatavalues 170
values based on new information 170
Resample
base surface for draping raster 194
Resolution
of base surface 194
Restore
aviewer 206
RGB (Red-Green-Blue)
composite 129
RGB composite
displaying multiband rasters 123
Rotation
animated 216, 218
speed
changing 219
of scene 218
starting 219
Runoff patterns
and steepest path 167
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S

Saving
an animation 238, 252
by exporting tracksto an ArcScene 252
in ascene document 252
remap table for reclassify 170
setting adefault location 96
Scene
adding feature classes 182
background color 182
changing background color 220
coordinate system of 227
copy to clipboard 233
creating 182
default background
color 221, 222, 223, 224, 225, 226, 228
defined 359
exporting asagraphic 233
exporting VRML 234
extent 216
changing 225
illumination 182
changing 222
illumination properties 216
managing viewers 205
opening fromArcCatalog 121
printing 235
properties
apply to al viewers 216
selecting featuresin 229
setting propertiesof 216
vertical exaggeration 182
viewers
managing 205
Search Radius 87
fixed 87
variable 87
Search tool
finding datain ArcCatalog 110
See-through position 332

INDEX

Selecting
features
by their attributes 231
by their location 232
inascene 229
interactively 229, 230
the surface to supply z-values 180
Selection method
changing 229
Semivariogram 84
defined 359
nugget 86
rangeand sill 86
Semivariogram models
typesof 85
Setting
alayer's base heightsusing asurface 189
araster'sbase heights using asurface 194
ananadysismask 97
base heights using asurface 119
base heights using an attribute 118
layer properties 117
the background color 132, 220
the base height from an attribute 187
the coordinate system for analysis
results 98
the default background color 221
the default color band assignments 131
theextentto alayer 225
the extent using coordinates 226
theillumination atitude 223
theillumination azimuth 222
theillumination contrast 224
the NoDatacolor 132
the output cell size 100
the output extent 99
the properties of ascene 216
the Snap extent 99
valuesto NoData 173
Shading 144
alayer 144
araster surfacein ascene 165

Shading (continued)
araster with ahillshade 164
areasinascene 165

of raster 193

surfaces 123

TIN faces 144
Shape

of features 185
Shapefile

creating 3D shapes 122
Sharing animations 239, 254
Show

aviewer 206
Sill

defined 359

semivariogram 86
Simplelayer

rendering during navigation 198
Simple symbols

used in ArcScene 183
Slope

caculating 150

defined 359

described 148

expressed as percentage 150

expressed in degrees 150

quantifying the shape of asurface 148

raster calculation 148

renderingaTIN 123

TIN calculation 148
Snap extent

setting 99
Snapshot

copy to clipboard 233
Soft breaklines

described 101
Spatial autocorrelation

discussed 84
Specifying aZ factor

in hillshading 163
Speed

changing for scenerotation 219
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Spherical

semivariogram model 85
Spline

defined 359

described 81

details 82
Starting animated rotation 219
Steepest path

addingto ascene 184
checking TIN integrity 167
defined 359

finding 167
Stereo mode, viewingin 181, 212
Stereoviewing 212

Stretch

defined 359

described 128

raster data 123

type 128

Structural analysis

inKriging 84

Style contents

creating

symbols 283

Styles

editing database in Microsoft Access 283
Styles, saving current 280

Surface
analyzing 145
aea 4
defined 360
described 78
displaying 123
model

creating 77
described 78
raster 77

setting base heights of features 185
TIN 77
setting feature base heightsfrom 189
using to set base heights 119
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Surface mode
defined 360
Surface-to-vector transformation
reclassify step 169
Symbol, geospecific 260
Symbol, geotypical 260
Symbol Property Editors
described 283
Symbolizing
TIN features 133
Symbology
of raster 193
simplified in ArcScene 183
Symbols
color

locking 283
creating 283
layers

drawing 283

locking 283
properties

described 283
units 283

T

Table of contents

ArcGlobe

Layertypes 301, 309

Table of contents options

ArcGlobe 348
Tableview

inArcCatalog 109
Tag value

described 138

displaying TIN faces 138

Taking a snapshot of ascene 233

Target 113
defined 360

Target offset
defined 360
described 160

Target, using to simplify navigation 316
Techniques, including inverse distance
weighted 357
Temporary rasters
deletion of 96
Tension
spline interpolation method 83
Tension spline
described 91
The camera, the observer, and the
target 113, 238
Thematic raster 193
draping over asurface 193
drawing with unique values 127
Thumbnail
creating 3D thumbnails 107
Timing Propertiesin the Animation
Manager 251
TIN (triangulated irregular network)
adding features 101, 104
adding selected featuresto 104
automatically renderedin3D 186
components of 79
creating 101
defined 360
deriving contours 149
described 78
displaying elevation 123
edges
drawing with unique symbols 142
faceshading 144
faces
displaying by slope 136
displaying elevation 133
drawing by aspect 134
drawing by tag value 138
integrity
checking with steepest path 167
nodes
drawing by elevation 140
resolution 79
symbology 123
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Track 360

Transparency

setting for hillshade 164
Transparent

making alayer 143

surfaces 123

Trend

described 81

Triangle

defined 360

TIN component 79
Triangulated irregular network (TIN)
adding features 101, 104
adding selected featuresto 104
automatically renderedin3D 186
components of 79

creating 101

deriving contours 149
described 78
displaying elevation 123
edges

drawing with unique symbols 142
faceshading 144
faces
displaying by slope 136
displaying elevation 133
drawing by aspect 134
drawing by tag value 138
integrity
checking with steepest path 167
nodes
drawing by elevation 140
resolution 79
symbology 123
Triangulation
creating surface models 77
Turning bands on and off 130
Turning on the Animation toolbar 240

INDEX

U

Ungrouping entries
inreclassifying data 171
Unique values
drawing thematic rasters 127
raster data 123
Units
converting for z-values 196
symbol 283
Universal Kriging 88
Universal Transverse Mercator (UTM) 196
Unknown values
symbolizinginaraster 132
Using
3D graphicsin ArcScene 180
animated rotation 218
built-in z-values of alayer 187
contoursinascene 154
hillshading
for display 162
inanaysis 162
the Animation Manager 249
to access keyframe properties 249
to access track properties 250
to modify timing properties 251
UTM (Universal Transverse Mercator) 196

Vv

Variable radius

in IDW interpolation
described 89

Variable search radius 87

Variogram

defined 360

Variography 84

defined 360

Vertical accuracy

converting raster to TIN 105

Vertical exaggeration 216
appliedto al layersin scene 217
changing 217
defined 360
of ascene 182

Viewer
adding 205
close 206
closing 205
defined 360
hide 206
managing 206
restore 206
show 206

Viewer Manager 206

Viewer windows
multiple 204

Viewing
ascene from different angles 204
asurface

to understand its shape 148
rastersin3D 194
thumbnails 116

Viewshed
defined 361
deriving 161
described 158
input feature types 161

Visibility
analyzing 158

Visualizing
featuresin3D 185
relationships 193

Volume 4
defined 361

VRML
exportingto 234

373



w

Walk mode
defined 361
Walk tool 319
Weight
for Regularized spline
described 92
intension spline 91

Z

Z factor
converting TIN toraster 106
defined 361
in calculating slope 151
in deriving contours 156
in hillshading 163
Z-unit conversion factor
of raster 193
of TIN 136
Z-units
conversion
predefined 196
Converting to X,y units 196
Z-value
converting unitsof 196
custom conversion 196
defined 361
defining for alayer 186
defining for features 186
defining for raster 186, 194
described 78
of features
fromsurface 179
offsetting 197
setting from an attribute 187
stored in attributes 185
stored in geometry 185
using from feature geometry 187
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Zooming
shortcut 114, 115
toatarget 114
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