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Quick-start tutorial

IN THIS CHAPTER

e Copying the tutorial data

e Exercise 1: Draping an image over
a terrain surface

e Exercise 2: Visualizing
contamination in an aquifer

e Exercise 3: Visualizing soil
contamination and thyroid cancer
rates

e Exercise 4: Building a TIN to
represent terrain

e Exercise 5: Working with
animations in ArcScene

The best way to learn 3D Analyst is to use it. In the exercises in this
tutorial, you will:

Use ArcCatalog to find and preview 3D data.

Add data to ArcScene.

Set 3D properties for viewing data.

Create new 3D feature data from 2D features and surfaces.
Create new raster surface data from point data.

Build a TIN surface from existing feature data.

In order to use this tutorial, you need to have the 3D Analyst extension
and ArcGIS installed and have the tutorial data installed on a local or
shared network drive on your system. Ask your system administrator for
the correct path to the tutorial data if you do not find it at the default
installation path specified in the tutorial.



Copying the tutorial data

First you will copy the tutorial data to a local drive. You will
use ArcCatalog to browse to and copy the data.

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

g B
= @ Documents v (3 Main 3
= (& Microssft Difics Tooks b X srcMap
I Settings » .
) @ =i (=) Microsaft visual SowrceSafe v [ Arcbiscts Developer Help
S @ Eind » [ Netscape Communicator b €Y AmSeens
-E @ Help Microsaft PowerPoint ] 2'°1T°|b22 -
g ¢ Micosoft Reader By Desktop Administrator
2 - ] Microsoft ‘war
5 Bun Microsaftwiord % Desktap Help
= B visio Enterprise
By shutDown | o

ArcCatalog lets you find and manage your data. The left
side of the ArcCatalog window is called the Catalog
tree; it gives you a bird’s-eye view of how your data is
organized and provides a hierarchical view of the
geographic data in your folders. The right 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
data is installed. Press Enter.

J Location: IE:'\arcgisk&rcTutnr —9

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

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

Contents |Praview| Meladalal
M ame | Tupe
[ 3aDdnalyst = Colde

ETRBREL coy v 3
[ Catalog 2 Bagte  Chls

@Ed\tor ¥ Delste
(21 Geacoding

&R Geostats

[ Gefting 51 Befiesh
@ Map Mew »

@ Spatial -
(0 Tookox | B Search..

ﬂ= ﬂ

2

Fename

. Right-click the local drive where you want to place the

tutorial data and click Paste.

x|

& Catalog

F=-{g T

cRr I

@ F Eopy [EtleE

% Dal 3
- Ge )

) Cot & Dizconnect Folder
] Inte Eiefresh

9 S Mew b

A Search...

Properties. ..

The folder is copied to your local drive. Now you will
make a folder connection to the 3D Analyst folder in the
Catalog tree.
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5. Click the 3DAnalyst folder on your local drive and drag
it onto the top-level node, Catalog, of the Catalog tree.

Catalog

LI

There is now a folder connection in the Catalog for your
local copy of the tutorial data.

In the graphics illustrating this tutorial, the ArcCatalog
option to use a special folder icon for folders containing GIS
data is turned on. That is why the folder GISdata, in the
graphic above, looks different from the other folders. You
can turn this option on in ArcCatalog, in the Options dialog
box, on the General tab. ArcCatalog works faster when this
option is turned off, so it is off by default.

QUICK-START TUTORIAL




Exercise 1: Draping an image over a terrain surface

Viewing a remotely sensed image draped over a terrain
surface can often lead to greater understanding of the
patterns in the image and how they relate to the shape of
the carth’s surface.

Imagine that you’re a geologist 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. The image is highly informative, but you can
add a dimension to your understanding by draping the image
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 Tools and click Extensions.

Main menu B

File Edit Yiew Go |Tools Help

ﬁ arcToolbo:
a ArcMap

Macros [

Cuskomize, ..

Extensions...

opkions. ..

10

2. Check 3D Analyst.
3 Click Close.

[7]x]

&bout this extension,

30 Analyst 8.1.3
[c] ESRI 1998-2002

Fiovides tools for surface modeling and 30 visual lization,

o H €

Previewing 3D data in ArcCatalog

Before you drape the image, you will browse to the terrain
data and preview it in ArcCatalog.

1. Navigate to the 3DAnalyst folder connection in the
Catalog tree.
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2. Double-click 3DAnalyst. 5. Click the Preview tab. You can preview your GIS data in

3. Double-click Exercisel ArcCatalog. With 3D Analyst installed, you can also
preview some data in three dimensions.

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

x|

E_] Catalog 1=

- Preview: | Geograph

@ o, TES I I e0grapry

E-{g DAIDANalyst

E@ = e
Data

Death Walley Terain =
{§3 Exercize?

-] Exercised

: - Exercized
F‘Q‘{_E:I\ [ 7. Right-click above the preview window and click 3D
You see a folder called Data and a TIN layer called View Tools.
Death Valley Terrain.
A la 1 h rtcut t h d 1 It 1 \ mﬂ‘_v Main meriu
A layer is a shorteut to geographic data. It also stores —1 —B
information about how the geographic data should be e

’7 Geography
|T Lacatian
|T Metadata

drawn on a map or in a 3D scene.

4. Click Death Valley Terrain.

LCustomize. .

Wiy Sourse

2| Contents  Preview | tetadata
) Catalog =
@ O
DR
EI-@ DA 30dnalyst
- Exerrise]

- Diata
Death Walley Terain

@ Exercize?

D Exercized

CI Ewercized

- BN

- F

[ @ D atabase Connections
-

[

Internet Servers LI Presiew: I Geography <

Previsu: |3D e | 0
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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
9. Right-click on the 3D preview and drag down.

[vasasaaunundo)n al

Zoom In/Out Pan

Cortents  Preview | Metadatal

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

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 Preview [0 view =
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 zooms in to the data.

10. Click the middle button—or both the right and left
buttons if you have a two-button mouse—and drag to
the right.

Eq?jtﬁlrfh. ﬁ[ﬁ';f]ew.] M.bjtﬁdat_a[

Contents  Preview | Metadata

Preview: ISD Wigw j

D

Fresiew: 30 Wiew j
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The pointer changes to the Pan pointer, and the view
pans across the data.

11. Click the Identify button and click on the TIN.

jleqoaeqanun@ou al

Identify

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

12. Close the Identify Results window.

Froperty Walue
Elervation 1910.973
Slope 20235
Azpect 142 882
Face TagWalue 0O
Mode Tag Value 0O

4 |

13. Click the Full Extent button.

|e@oaeaaq:r:ms @z||3|s.a|@|

QUICK-START TUTORIAL

The view returns to the full extent of the data.

Contents Preview | Metadata]

Preview: 30 Wiew j

Now you’ve examined the surface data and begun to learn
how to navigate in 3D. The next step is to start ArcScene
and add your radar image to a new scene.

Starting ArcScene and adding data

ArcScene is the 3D viewer for 3D Analyst. Although you
can preview 3D data in ArcCatalog, ArcScene allows you
to build up complex scenes with multiple sources of data.

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

H- RN ”F| 58 | (2 ArcScene
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2. Click the Death Valley Terrain layer in the Catalog tree

14

ArcScene starts. Note that many of the tools on the
ArcScene Standard toolbar are the same as the 3D
navigation tools that you see in ArcCatalog.

é}_hlcﬁcene M= &
J File Edit “iew Selection Tools Window Help |

EEEIEE LYy n
[vacaeqanuz0@ ron

= Scene layers

Dizplay

iz

and drag it onto the right-hand side of the ArcScene
window, then release the mouse button.

[ Catalog
- Cn
@ D
{@ D \2Danalyst

- {g Exercisel
Data
Dreath Yalley Temnairr e

ﬁ Exercized

[

The TIN is drawn in the new scene.

gk ArcScene

J Fil= Edit Miew Selection Tool: Window Help

=] E3

|D=dd =X

+

Q&g

|[¢aeaoaanund s xon

1=

l=F Scene layers
= Death Vallep Tenain
Edge type
Soft Edge
— Hard Edge
Elevation
[]-B2.000000 - 152 777775
[[]152.777775 - 387.555556
[ 357555556 - B22.333333
[ 622333333 - 857111111
B 557111111 - 1091868569
[ 1097.558859 - 1326, 6REEE7
[ 1326, GEEGET - 1561, 444444
[T] 1567, 444444 - 1796, 222222
[ 1796222222 - 2031.000000

Display I Saurce

7

toolbar.

|DEdE| s B2RX |4 Q|

3. Click the Add Data button on the ArcScene Standard

ArcScene

Lockin  |ig3 Data

| E3l5me]

worksp [ Catalog
p 1=
dvim?.T]
[F
Q D:M30dnalyst
@ Ewercise]
@

4. Navigate to the Data folder for Exercisel.

[N

@En
@B F

Cg Datshase Connections

M ame: I

Add

Shaow of type: IDatasets and Layers [*.lvr]

j Cancel |
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5. Click dvim3.TIF.
6. Click Add.

ArcScene

Loak in: I@Data j EI &&l@(

workspace]

Narme: [dvimaTiF Add —0
Show of type: |Dalasets and Layers [*lr] j Cancel

The image is added to the scene.

%

= Scene layers -
= dwvim3.TIF
RGE Composite
B Red: Band 1
|1 Green: Band_2
M Elue Band 3
=] Death Valley Terrain
Edge type
Soft Edge
— Hard Edge

Elevation *
1 | 3
Dizplay

The image 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 (sea level); it is hidden by the terrain surface
everywhere else.

QUICK-START TUTORIAL

7. Uncheck the Death Valley Terrain layer.

£ Scene layers
= dvim3.TIF
RGE Composite
W Ried Band 1
. Gieen: Band_2
W Ele Band 3
= L1 DeathValley Teran

Edge type
Soft Edge
Hard Edge

Elevation hd
1| | »
Disglay -

(7]

Now you can see the whole image. The black areas are
parts of the image that contain no data and are a result
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 the image is
a great 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.

15



1. Right-click dvim3.TIF in the ArcScene table of contents
and click Properties.

=% Scene layers
= dvim3. TIF
AGE (2 Doy
.Hed: ¥ Remove
[ Greent 2 Refresh
. Blue:
B [0 Deathvall Dpen dttitute Tatle

o g:f?:i @ Zoom To Laper
— HardE Set Data Source...
Elewati
1 Save fz Layer File..

Dizplay

O

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

2. Click the Base Heights tab.

Propeitics

General | Source | Extent| Display | Symbology | Joins & Relates  Base Heighls |F\endeung
Height

T Use 5 constant valus or expression to sst heights for layer
f E| Il

= Dbtain heights for layer from suface: e
3430, =140) cehdvtin =

Fiasten Resolution.

O Layerfeatures ave 2 valies, Wse them forhelgtits.

Z Uit Ci

’VApp\y canversian factar ta place heights in same unils & scene: | custom - 1.0000

0
’7»‘3@1 an offset using a constart or expression
[o

= [l

0c | Cancel oy |
1

' 4]
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Click the option to Obtain heights for layer from surface.

Because the TIN is the only surface model in the scene,
it appears in 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 the Zoom in button.

|ea¢ae@anzn@ kon
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2. Click and drag a rectangle around the middle of the
image.

3. Click the Navigate button.

[daeaaeqauram@ =k on

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
as though you are looking down the valley, past the
higher land on the left side of the scene.

Elevated, rocky area

Alluvial fan Floodplain

17



The elevated land is visibly rougher terrain than the flat
valley bottom. The surface texture—and therefore the
color, in the radar image—of this rocky area is different
than the fine sediment of the floodplain—the yellow and
black region in the valley bottom. The rocky area is also
a different texture from the gently sloping alluvial 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

The valley is a broad 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 features in the terrain, you will exaggerate the height
of the terrain.

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

x|
e I

= Scene layers

b dvimdTIF 4 AddData..
RGE Comp

. Red  Ban 2 EasteLavers)

[ Green: Ban %
P Els Ban
= O Death¥alley Terain
Edge type
Soft Edge
Hard Edge
Elewation

-
1| | I»

Dizplay I Saource I

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

2. Click the General tab.

Scene Properties

General I Coordinate Systeml shent I lllurairiation I

Drescription:

-]
“Wertical Exaggeration: |2 'I Calculate From Extent
—

Backaround calor: Show Current Cetault |

™ Use as detault in all new scenes

I~ Enahle Animated Rotation

When you uze the M avigation tool to rotate the scens, hold
down the left mouse button, drag in the direction pou want the
scene bo rotate, and release the mouse button whils the scene
is moving.

aK I Cancel Lpply

3. Type “2” in the 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 area in the
foreground at the left side of the scene.

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

Now that you’ve built the scene, you will save it so that you
can explore it later if you choose.

Saving the scene

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

QUICK-START TUTORIAL

J File Edit “iew Selection Tool: Window Help

O Hew... Chil+h
= Open... Clrl+0
H Save Chl+5
& AddData.
& Fint..
Diocument Properties. ..
Erport Scene »
Exit Alt+Fd

1. Click File and click Save As.

2
Save As H
Savein: Ia Exercisel ﬂ gl
Ciata
File name: IDeathvaIIey Save ﬂ——o
Save az lppe: IArcScene Documents (% sxd] j Cancel |

(3]

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 a water 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 VOCs in 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, a raster 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. In ArcScene, click File, then click Open.

J File Edit Wiew Selection Tool: ‘Window Help

2. Navigate to the Exercise2 folder.

20

3. Click Groundwater.sxd.

Lok in: IaExercise2 j gl

|1 warkspace?

Groundwater sxd

=10
j Cancel |

File hame: IGroundwater sud

Files of lype: IArcScene Documents [*.zxd]

[~ Dpen as read-orly

4. Click Open.

The Groundwater scene opens. You can see the four
layers in 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.

[ B0z
[ 431 roperties...
= congrd

Walue
High : 5.000000

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

Properties

Genelall Sourcel Extenll Dlsplayl Symbolugyl Fields I Joins & Relates  Base Heights | Hendemgl

~Height

" Use a constant walug or expression to set heights for layer.

|n

lui
=

& Obtain heights for layer from surface:

fifasten Fresalitian.

2] Layer features have 2 values, Use them for beiafits.

Z Unit Canversion

’7App\y conwersion factar o place heights in same units as scene: | custom - 1.0000¢

~ Difset
Add an offzet uzing a constant or expression:

P =]

oK I Cancel | Apply |

Click the dropdown arrow and click plume to 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.

[0%)

QUICK-START TUTORIAL

Properties

Gieneral | Source | Extent | Display Svmboloay | Fields | Joins & Relates | Base Heights | Rendsring|

Show:
e ol | Draw raster stretching values along a color ramp
Classiied
Color Valus Label
5000000 [High : 5.000000
1.000000 L oy : 1,000000

ol Flars | T e -H—0)
Stretch
’7Type |Standard Deviations =l Histagram

n 2 ™ Invert

I™ Display Background Yalue 0 as [
Display NoD ata as [ =

T e
1

o

. Click the Color Ramp dropdown arrow and click a red

color ramp for the raster.

. Click OK.

. In the table of contents, uncheck plume.

= Scene layers
= O plume e
Edge type
— Soft Edge
— Hard Edae

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



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 is difficult 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 wells and click Properties.

Lo

Save Az L File...
5 facilty ave Ag Layer File

Prop

2. Click the Extrusion tab.

General | Source | Selection Display Symbology | Fields I Defirition Queny I
Joinsd Relates | BaseHeights £ T ] Rendering

r Extrude features in laper. Exbusion tumg points into vertical ines., lines into
walls, and polgons into blocks.

Ewtrusion value or expression:

0 = = 6

Apply extrusion by:

adding it to each feature’s mirimum height =l

ok | caed | s |

3. Click the Calculate Extrusion Expression button.

22

You will display the well points as vertical lines equal to
the depth of the well. This information is stored in the
WELL DPTH field.

. Click WELL DPTH.

Expression Builder HE

Expression

o || o] pel o] |
N
SN
T

Save Load | ok I Cancel I
I

_e

5. Click OK.

. 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 extrusion by

16

| 7/
ok | Concel sy |

7. Click OK.
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You can see the places where the wells intersect, or are

close to, 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

Analysts in your department have ranked the facilities
according to the urgency of a cleanup at each location.

You’ll extrude the facilities into 3D columns and color code
them to emphasize those with a higher priority for cleanup.

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

l Higl
Lo 2
= facility

Save bz Layer File. .

3. Click the Calculate Extrusion Expression button.

Properties
Genersl | Souce | Selection Display Syrbology || Fields | Definition Query |
Joins & Relates | Base Heights Ertrusion | Rendering |

- Estude festures in aper. Extrusion tums peints info vertical s, fines into
walls, and polgons inta blocks,

Estrusion valus o supression:

0 = E: e

4. Click PRIORITY1.

QUICK-START TUTORIAL

5. Type “* 100™.

Expression Builder HE

Fields Functions

Abs [ ) -
atni [ ]
Cos[ ]
Expl ]
Fis[ ]
Loaf ]
Sin | |

el el /]
S - D D
| e e |
R | e |
Save Led | [ ]

Cancal |
— o

Expression

PRIORITY1]+ 100

6. Click OK.

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

Properties [ 7]

General | Source | Selection | Display | Symbology | Fields I Drefirition ugny I
Joins & Relates Baze Heights Extrusion Rendering

Extrude features in laper. Extuzion tumns points into vertical lines. lines into
i
walls, and polgons into blocks.

Extrusion walue or expression:

[FRIDRITY1]*100 =

Apply extrusion by:

adding it to 2ach feature's minimum height ﬂ
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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 PRIORITY1.
|DEE&E s B X | Q&

Properties
Joing & Relates I Biase Heights | Extrusion | Rendering |
General Saurce | Selection | Diisplay Symbclogy I Figlds | Defirition Quern
o
T— Draw quantities using color to show values. Irnpot
Categorie$ r Field: ~Clagsification
Quantities Walue: EETGRIT - MNatural Breaks [Jerks] o
- Graduated colors
' Gradusted symbels | Homalzalion: [<HONE> =] | | Blassss |5 =|  Classily..

- Propattional spmbols

.. Dot Dersity Color Fiamp: . -

Charts
Multiple Attributes Symbol | Flange [ Label
[ 0
] 1
- z-3
[ s
% | - 5

[~ Show class breaks using feature values

oK I Cancel Apply
T

®

10. Click OK.

The facilities are now extruded in proportion to their
priority score. The scene now shows the shape and
intensity of the contamination, the wells in 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 Chernobyl
nuclear power plant in Ukraine, a large amount of
radioactive dust fell on Belarus. Since then, scientists have
studied the aftermath of the accident. One tool for exploring
the data is 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 is one 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 Chernobyl scene and view the point
data.

1. Click File and click Open.

J File Edit Wiew Selection Took Window Help

& save Chl+5

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

QUICK-START TUTORIAL

Lok in: IaEHercisxﬂ j gl
12
File name: IChemobyI.sxd Open j——e
Filez of twpe: IArcScene Documents (% sxd] j Cancel |
™ Open as read-only

The CS137 soil measurements are shown with small
point symbols, using a graduated color ramp to show the
intensity of the contamination. The districts” 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.
One way to view 2D points in 3D is by setting an extrusion
expression, or a base height. You can also incorporate a
z-value into a feature’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 Tools Wwindow Help

“Wiew Settings...
Zoom Data »

I 4 |7 I i rnenu
E Table Of Contents |T Standard
|7 Status Bar |T Tools
Scene Properties... w
Graphics
LCustomize. ..
Wiew Saurce

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

3D Analyst toolbar contains the same tools, plus several
additional tools that you can use in ArcMap.

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

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

J|3D Analyst ¥ | Layer:l j @ 3
T CiesteModiy TN »

Interpolate to Raster b

Surface Analysis ]

Reclazsify. .

Features to 30...
Options... Fiaster to Features...
Raster ta TIN...
TIN ta Raster...

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

Convernt Features To 3D [ 2] ]
Input Features: ISubsamplE_1 994_C5137 g_g__e
Source OF Height:
. Fasternan TIH Suface; I j g

% |nput Featue Attibute: IES13?_E|_K =|

!
©

 Mumeric Constart: II] 0
Output Features: D4 30AnalysthE wercize M Data\C5137_30 EI e
Ok I Cancel |

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 a flat plane because the
CS137 concentration values range from 0 to 208.68, which
is small 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 Tool: Window

Wiew Settingz...
Zoom Data »
Toolbars »
[El Table Of Cantents
|T Statuz Bar

Scene Properties..

2. Click the General tab.

Scene Properties

General | Coorcinate System | Estent | lumination

Description:
-]
Yetcal Exsggmaion. |6188 -] [[Cacuate Fram Extert] e

|v| Shaw Cunent D efault I

Background color

[~ Use as defaul in all new scanes

[~ Enable Animated Raotation

When pou uze the Mavigation toal ta ratate the scene, hald
dovin the left mause button, drag in the direction pou want the
soene to rotate, and release the mouse button whils the scens
iz maving.

D.K | Cancel Lpply I
T

| 4]

QUICK-START TUTORIAL

Click Calculate From Extent.
Click OK.
Click the Full Extent button.

v W

O @k

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 minus sign beside
the box to hide the classification.

=

= Scene layers
O Subsample_1934_CS137
= ThyroidCancerR ates
IMCIDT 000
{3 0-0.0752
{3 0.0759 - 0.2053

Extruding columns

Viewing points in 3D space is one way to investigate data.
Another way is to extrude points into columns. You will
extrude the thyroid cancer points into columns to compare
them to the contamination data.

1. Right-click ThyroidCancerRates and click Properties.

Save Az Layer File...

Scene lapers
O Subsample_'IE
S| ThyroidCanc
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2. Click the Extrusion tab.

el | Soucs | Selection Display Symbology| | Fields | Definition Query |
Joins & Relates | Base Heights Extruision Rendering

[ Evitude fealiies inlaer. Exiision iums o inio verlical nes, ines inla
ipals, and polgons into blocks.

Estiusion value o sxpiession

z = & —©

-]

. Click the Calculate Extrusion Expression button.

98]

4. Click INCID1000 (the rate of cases per 1,000 persons).

Expression Builder EHE

Fields Functions

CASES Abs [ ] -

FOPULUSE At [ ] —

= Cos[ |

hd Expl ]
= =0
Int[ ]
Logl ]
Sinl 1 |

Expreszion

[IMCID000] <100

Save Load | 0k | Cancel |

——lo

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 a range
similar to that of the CS137 measurements.

5. Type “* 100™.
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6. Click OK on the 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 levels also tend to have high thyroid
cancer rates, although there are areas with lower CS137
contamination levels that 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 points is to
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) interpolation technique.
IDW interpolation calculates a value for each cell in the
output raster from the values of the data points, with closer
points given more influence and distant points less
influence.

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

J | 3D Analyst = | LLayer; I j Jp?ﬁ

Creste/Modiy TN b |

Irwerse Distance Weighted...

Surface Analysiz

4 Spline. .
Fieclazzify. . Kriging...
Corvert » Hatural Neighbors. .

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

98]

Inverse Distance Weighted EHE

Input points:
Z walue field:
Power:

Search radius tppe:

ISubsamp\ejSSLCS‘lS? 'I E
|[EEAER =

I 2
I\u"anab\e j

Search Radiuz Setting:
Mumnber of points:

Mairnurn distance:

I
.

[ Use barrier polplines:
Output cell size:

Output raster:

I | ]
I 2083.744
I <Temporary: ﬁ—

Caniel |

;)

Click the Browse button.

. Click the Z value field dropdown list and click
CS137 _CI K.

5. Navigate to the Exercise3 folder and type
“CS137_IDW” in the Name field.

QUICK-START TUTORIAL

= = eolsmlct| [ =

Lack in: |C| Exercise?
Data
Name: |cs1a7_1Dw

Save as e [ESRIGRID

j Cancel |

® o

6. Click Save.

7. Click OK.
Inverse Distance Weighted EHER
Input points: | Subsample_1934 5137 7| EI
Z value field: [cstar_oik =l
Power. [ 2
Search radius type: [ ariable =l

Search Radius Setting
Mumber of points:

M awirmurm distance:

=
o

™ Use barier polylines:

Output cell size:

Olutput razter:

I | =]
I 2059.744

ID:\SDAnaIyst\ExerciSES\ES‘I3 D”l

u] I Cancel |

o

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.

Walue
High : 177333905

Lo : 0.000000

2. Click the Symbology tab.

Properlies

General | Souce | Extent | Display Svmbolony | Base Heights | Rendering

Show

Ciesaied | Draw raster stretching values along a color ramp

Celor Value Label
177339906 [High: 177.939905
0.000000 [\ cy: 0000000
Color Fiamp:

. Click the Color Ramp dropdown arrow and click a new
color ramp.

98]
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4. Click the Base Heights tab.

Layer Properties

Ganerall Sourcel Extentl D\splayl Symbology  Base Heights | Rendering

~Heigh

" Ise a constant value or expression to set heights for layer:
§ 3 &l

 Obtain helohts for e fom suface: 9

In: “arcgisharctutor 3danalysthexercise3hes1 37_idw

Raster Resalution

€ Layerfeatures haye 2 values, Use them for heialits,

"Z Unit Conversion ‘

Apply conversion factor to place heights in same units as scene: Icustum - 1.0000

~ Dffset
Add an offzet using a constant or expression:

P =

K. I Cancel Apply

5. Click Obtain heights for layer from surface.
6. Click OK.
7. Uncheck CS137 3D in the table of contents.

= [ ThyroidCancerRates
INCID1000
£ 0-0.0758
£ 0.0755 - 0.2053
4 0.2054 - 0.3571
& 0.3572- 06522
& 06523-1.6129

=0 CH1F_D a

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

4E Chemnobylsxd - ArcScene

File Edit Yiew Selection Tools MWindow Help

JS[=] B3

DEHE[: B |(¢Haos
AP REAAEENDER OB

J a0 enayst = | Laver [os137_idw <]’

|

|= Scenclayers B

T Subsample_1334_C5137

5 & ThymidCancerates
INCID 1000

8 0.2054 - 0.3571 -

4 0.3572- 08522 =

# UESZ3- 16129 - = =
= 0O Ce137_30 E e —

.

=] 3137 _idw - =
Walue =
High: 177.323508 =

Low: oo =l

Display -

o 00078 = =
& 00759 -0.2053 - - e *

4

Next, you will select the province centers with the

highest rates of thyroid cancer.

Selecting features by an attribute

Sometimes it is important 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 Features tool. 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 ibu

O

% Select By Location. ..
@ Zoom 1o Selected Features
= Statistics, .

Set Selectable Layers. .

fd LClean Selected Features

Interactive Selection Method

Options...

2. Click the Layer dropdown arrow and click

ThyroidCancerRates.

Select By Attribute

Select procedure : ICleate a new selection

Fields:

“FID"
"MAME"
"CASES”
"POPULUSE"
e p <=
ey |

INCIDT 000 J %

3. Double-click INCID 1000 in the Fields list.
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4. Click the >= button.
-
Select By Attribute EH -
Layer: IThyroidEancerHates j L “
-
Select procedure : ICreate a net selection j “
Flelds Unigue walues: -
FID | < | Like | 04762 AI -
"MAME" 04398 0 -y
"CASES" > | o= A fos2es B
F'DF'ULUSE 0.5306

N S i

05822

"INCID 000" | o] net D622 = They are drawn in light blue to indicate that they are
N R421 = selected.
SOL Info... | Compreetisn |
SELECT *FROM terate WHERE: Viewing the attributes of features

VINCID 000" »=0.5 e

You will investigate attributes of the selected locations and
find out how many cases of thyroid cancer occurred in
these districts.

1. Right-click ThyroidCancerRates and click Open
Clear Werify | Help | Load... | Save... | Attribute Ta'ble'

Apply Cose | BN ThyroidCanceEates
IMC ‘ Eop_l,.l

0 e g 302 X Remave

&0 20 J Open Attnbute T able

5 Type “0.5” : ggg Jains and Relates »
; ; : = O C5137_ <% Zoom Ta Layer
6. Check the selection expression you’ve built. o
. Selection »
. = csl 37
7' CthApply al ‘5? Convert Features to Graphics. ..
: Higr
8. Click Close. I Data >
. . . Low A
The province centers with thyroid cancer rates greater Disply [Soue Save As Layer Flle.
than 0.5 cases per 1,000 are now selected in the scene. ————— [ Propetties...
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2. Click the Selected button.

£ Selected Attributes of ThyroidCancerRates M=l 3
FID Shape NAME CASES POPULUSE X
v 10|Paint Luninets 12 22740 5437585
15| Paint Stalin 23 16638 54978125
16 |Paint Bragin 8 7300 h729519.5
17 | Paint Buda-Koshelevo el 10300 5741826
18 | Paint WVetka g 9500 B7EER4E.5
13| Paint Gomel T4 135454 B7RATES.S
27 | Paint Love 2 4800 5748303
29 |Paint Marovipa 10 E200 REVTZT
32 | Paint Rechitsa 17 23200 5721661
35 | Paint K hainiki 9 11100 B700827
91| Paint Slavgorod 3 BE00 77481
o | |
Record: 14| _<|| 1 v |m] Show al | SEleiled Records (11 out of 117 Selectsd ) Options -|

The table now shows only those features that you
selected.

3. Right-click CASES and click Sort Ascending.

ed Altributes o pidCancerRate _ O x
FID Shape NAME CASES POPULUS bl

10| Foint Luringts 12 585

15| Point Stolin 23 e 8125

16| Paint Bragin 8 519.5

17 | Pairtt BudaF ashelevo E] SR 8%

18| Paint atka [ (Ll Gulate Y aluss £48.5

19| Point Gomel 74 Statistics 7E5.5

27 | Point Love 3 U 1= 1}

=4 Pant e i Freeze/Unfresze Column 571

32| Paint FRechitsa 17 Delete Field B61

35| Point Khairiiki ] - - 27

91| Fairt: Slavgorod 3 | 5500 |57aras]
« | |
Fiecand: 1';' 1) _>|1| Show Al I Selected  Records (17 out of 117 Selected | Oplions ~

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
Shape HAME CASES POPULUSE b3

27 | Paint Love 3 = SartAscending 303

91 | Point Slawgorod 3 = SoitDescending 481

16| Point Bragin £} b . 519.5

18 Paint etk 8 Summetize 545

17 Paint Buda-Kosheleva E] Ealet el 526

35| Point Fhainiki 9 827

29 Point Mamowlya 10 271

10 Pore Lorinets 2 Freeze/Unfreeze Column =3

32| Point Rechitza 17 Delete Field B61

15| Point Shalin 23 T T 12.5

19| Pairt: Gomel 7 | 133453 |G7EI7ES5
| | |
Fiecard illl U_>|1| Show Al I Selected  Records (17 out of 117 Selected | Options =

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

5. Close the Selection Statistics dialog box.

Selection Stalistics of tcrate
Field
CASES j Frequency Distribution
Statistics:
Count n 8
Minirmum: 3.000000
Masirnun 74000000 g
Surn: 176.000000
bean 16.000000 4
Standard Deviation: 19140628
2
i}
2 27 g1
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6. Click the Navigate button and click on the scene.

é‘:— Chernobyl_sxd - ArcScene [_[O] x]

J File Edit Yiew Selection Tools Window Help

[o@@E e @Bass|v
[¢@eeoaan @@ hon

+

| a0 anast = | Laver [c137 i B ‘
x|
I=F Scene layers - _ = =
[0 Subsample_1934_C5137 . =
=] ThyroidCancerR ates - =
INCID1000 ! - nl.
£ 0-00758 s 3 L

@ 0.0759 - 0.2053 o
i 0.2054 - 0.3571

@ 0.2572 - 06522

B Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES POPULUSE =

v|  10|Paint Luninets 12 22740 54

16| Paint Stolin 23 16638 54

16 |Paint Bragin 8 7300 LT

17| Point Buda-Koshelzvo g 10300 57

18| Paint Wetka 8 5500 7

18| Paint Gomel 74 133459 57

E 27| Point Love 3 4B00 57
_I] 23|Poine Narovva | 10 G200 is'j @

»

L]
Record: ﬂ_ill 1 e Show A I Selected  Records [11 out of 117 Selected)

You can work in ArcScene while the attribute table is
open.

7. Click the Save button.

|DEEE e X |+ Qs N

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.
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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
hydroelectric power for the town. Unfortunately, the
groundwater that flows in 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.

Thanks to 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 this terrain
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 File and click Open.

J File Edit “iew Selection Took ‘wWindow Help

O Hew.. Chl+N

LTS

& Save Ctil+5

Save bz

2. Navigate to the Exercise4 folder and double-click
BuildTIN.sxd.

Lok ir: I 23 Exercized j gl
Cavedata
Tenaindata
Town 9
File hame: IBuiIdT\N.sxd Open I
Files of lpe: IA[cScanE Documents [*.sxd) j Cancel |
I” Open az read-only

The scene opens, and you can see the location of roads
and railroads, some sample elevation points, and a few
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.

|%

Q Scene layers =
= wipointz point
.

=] roads
=] railroad
.
=] brklines
- =& Copy
= O smclp ¥ Remave
= Refresh
= O phaoto tif
Yalue Open Attribute T able
High: 2 Joinz and Relates »
l TR @ Zoom Ta Layer
Dizplay 2
e Selection 4

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 0.

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

Creating a TIN from point data

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

36

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

J|3DAna|yst | Layer: [phato fi

Create/Modify TIN-— »

Interpolate to Raster b

Create TIM From Features...
Add Feature ta TIM...

Surface Analysiz »
Feclassii,.

Cornwert 3
[Hptions. .

2. Check vipoints point.

Create TIN From Features EHE
| nput;
Check the layer(z] that will be uzed to create the TIM. Click a laper's name to
specify its setlings.
Lewars -, [ Settings far selected laysr————————————
1
[ roads Feature type: 20 points
[ railroad
[ biklinesz .
] Cavesurvey Height source: Igpm’ vl
[] =mclp
Triangulate as: Imass paints vl
Tag value field: |<none> vl
Clutput TIM: |Ceh30bnalysthE sercised T eraindatattind EI e
=

—

The SPOT field name appears in the Height source
dropdown list, and the layer will be triangulated as mass
points.

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

4. Click OK.

98]
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The TIN is created and added to the scene. Note that it
is drawn above the Cavesurvey layer; the elevation
values in the TIN define its base height.

While this TIN is a fairly 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 breaklines and a clip
polygon to the TIN. You’ll add the railroad features as soft
breaklines, so they’ll 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 values to
refine the shape of the surface in areas that you’re most
interested in. Finally, you will add the smclp polygon as a

soft clip polygon to more smoothly define the edge of the
TIN.

QUICK-START TUTORIAL

98]

. Click 3D Analyst, point to Create/Modify TIN, and click
Add Feature to TIN.
“3[) Analyst = | Laper: Iphoto.tif j @ .
Create/Modify TIM » Create TIM From Features. ..
Interpolate to Raster  w
Surface Analysiz 3
Eeclassify..
Caorvert »
[ Etions. .
. Check railroad.
Add Features To TIN EHE
 Input:
Input TIN: [ = =
Check the laper(s] whoze features are to be added ta the TIM. Click a laper's
name to specify ite settings.
Layers: @
WEI Settings for selected layer———————————
Feature type: 20 lines 9
brkli
Etra\g:jrvey IRelit saures |<”U”E> = e
[ zmclp
Triangulate as: 9
Tag valug figld: |<m:|ne> vl
. Click the Height source dropdown arrow and click
<none>.
. Click the Triangulate as dropdown arrow and click soft
line.
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5. Check brklines.

38

Add Features To TIN
— Input;
Input TIN: [t =l =

Check the laver(z] whoze features are to be added to the TIM. Click a laper's
name to specify its settings.

Lapers: .
— Settings for selected laver
[ ] wipoints point EI 2 ¥
- rnfads Feature type: 2D lines
railroad
[ Cavesurvey Height zource: IELEVATIDN vl
[] smclp

Triangulate az: Iha[d line 'l
Tag value field: |<none> 'l

The Add Features To TIN tool detects that there i1s an
ELEVATION field and uses it for the height source. You

will accept the default and triangulate them as hard
breaklines.

Check smclp.
Add Features To TIN EHE
~Input:
Input TIN: It\n1 ﬂ EI

Check the layer(s] whose features are to be added to the TIM. Click a layer's
name ta specify itz settings.

Layers .
——— — Settings for selected layer
[ wipoints point L
[roads F .
p cature type: 20 palpgons
[v] railroad 5 =
brklines X
Dl Cavesmiey Heihtsource: SR =
zmclp

Ip

Triangulate as: soft ciip = l
Tag value figld:  |:pones ‘l

7. Click the Height source dropdown arrow and click
<nonec>.

8. Click the Tag value field dropdown arrow and click
<nonec>.

You have defined the feature layers that you want to add
to your TIN and specified how they should be integrated

into the triangulation.
Add Features To TIN EHE
 Input;
Input TIN: i =l =

Check the lapers] whaze features are to be added ta the TIM. Click a layer's
name to specify itz settings.

Layers: .

— - — Settings for selected layer
[ ] wipoints point D”'l
[ roads F .

; eatLre lpe 20 polygons
railroad uy poyg
biklines X
[ Cavesurvey Height source: <rones
smclp

Triangulate as: soft clip s

Tag value figld:  |.pqones = 9
& Save changes into the input TIN specified above.
= Save changes into a new output TIN
Output TIM:  |0:430&nalystsE zercised' Teraindatatting EI

9. Click OK.
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| £ .
(U | N
¥
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 roads and click Properties.

<% Canvert Features to Graphics...

Data »

@ Scene layers

= wipoints poi

Savefs Layer File..

= rairoad

—

= brklires

= Cavesursey

= O smelp
M

Digplay I Source I

QUICK-START TUTORIAL

2. Click the Base Heights tab.

v W

Selecon | Display |
Base Heights

Saurce Symbology | Fields |

Exbrusion

Definition Query |

Juins & Relates Rendering

Use a constant valug or expression to set heights for layer:
[ S IEl

Dbiin heights for layer from stfaces

ID-\BDAnaIyst\Exercise:i\Tanaindala\lm

Fister Hesolutiat..

£ Layer features Have Zvaluss, Wse therm for heiahis.

©

Z Unit Corwersion
’i&pp\y conversion factar b place heights in same units as scene: | custom = 1 ‘
~ Difset
Add an offset using a constant or expression:
= |
o =
0K 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

<% Correert Features o Graphics. .

Lrat.
= O wipoints po S D

* Save fg Layer File...
= roads

= railroad
—

= O biklines

=] Cavesurvey

= O smelp
=
Drizplay
8. Click OK.

Properties EHE
Geneial | Souce | Selection | Display | Symbology | Fields | Definiion Query |
Joins & Relates Base Heights | Estrusion | Rendering

- Height
 Use a constant value or expression ta set heights for layer
0 = [
! | IF]
Qb heights forlayer ram suface’
|0\ nalyst Everised T ermaindatahin] =l B’“l
Figster FlEsalufion

) Layer features have 2 values, Wse themfor eiahts,

Z Unit Conversion
’VApply conversion factor to place heights in same units as scene: | custom - 1 ‘

r OF
Add an aoffset using & constant o expression:

P =

| Concel | ek
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The railroad features are now draped over the TIN
surface that you created. Next you’ll drape the aerial
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.

B3 Copy
X Remave
= Refresh

D 858, 8? Open Attribute Table

[ ke

. TErT @ Zoom To Layer

22

. F1E.El Set Data Source. ..

. BE1.17 Sawve Az Layer File...

[ 6455

E10

W alue

High : 255

I Low: 0
Dizplay I Sourcel

K1Y —
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2. Click the Base Heights tab.

Use a canstant value ar expression ta st heights for layer,

|u

% Dbtain heights for layer from surfacs:

Faster Hesalition:

v W

Click the Display tab.

General | Sourcd | Estent  Display | Symbology | Fields | Base Heights | Rendering

I~ Show Map Jips (uses primary display fisk]
[~ Display rastr iesalution in table of contents

I~ llow interadtive display for Effects toolbar

Resample during dizplay using IE\Ilnear Interpolation [for continuou;

Transparent %

Display Qualiy
Coamss  Medum Mol

]

s data)

Click the dropdown arrow and click tinl.

Click Obtain heights for layer from surface.

Co |

Cancel

Apply

QUICK-START TUTORIAL

o
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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
change its drawing 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 vipoints point.
2. Uncheck brklines.
. Uncheck tinl.

. Double-click the line symbol for the Cavesurvey layer.

98]

~

|

=% Scene lapers =

B O wipaints paint 0
*

=] roads

=] railroad
—

E O brklines

=] Cavesurvey F—

= 0O smcp

© 00

= 0O tint

Edge tvpe
— Soft Edge
Hard Edge

Elevation ;I
Dizplay

1



5. Type “5” in the Width box.

Symbaol Selector EHE
Category: I Al j [ Presiew
-
— [ R ——
Highwiay Highway Ramp Expressway j
~Options————————————
Coor |-
Ewxpreszsway Ramp  Major Road Arterial Stieet whidth: 5 =T e
Callector Street  Residential Street Railroad
_ — = — Properties.
Fiver Bounday,  Bounday, Stale Al el Z
Mational
Save.. Heset
—— ———— —— ;I (1l I Carcel 6
6. Click OK.

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 cave follows the 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 a line to
make your profile.

42

1. Click the Launch ArcMap button.

R A

ArcMap starts.
2. Click OK.

= ArcMap

— Skart uzing Archd ap with

Templates provide ready-to-use layouts and base maps
far various geographic regions.

é A existing map:

Browse for maps...

I Irmediatel) add data
I~ Do not show this dialog again

(11O

Now you will add the 3D Analyst toolbar to ArcMap. The
ArcMap 3D Analyst toolbar contains a few 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 use to create your profile of the

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

3D Analyst.

& Untitled - AicMap

Ele Edit Yiew Inset Selection Tools Window Help

[+ Main Menu

Dﬁﬂé|% Ex‘nm|\t|ﬁ!LStandard

|@axuaees & ko,

x|

Display

ELREE

|¥  Taok

Layout

Exditar

Spatial Analyst
Effects

Geostatistical Analyst

Georeferencing

Dimensioning

Diata Frame Toals
Utility Metwark Analyst
Wersioning

Graphics

Edit Cache

Customize.

JDrawmg' k@‘l:" A':Z”F

iew Souse

M [=] E3
[ x2 |
LT

| [555.16 1000 Unknown Units |

B

The 3D Analyst toolbar appears.

4. Click Tools and click Extensions.

Main Menu

Eile Edit View Insert Selection Tools Window Help
;fZ Editor Toolbar
Graphs
Reports
Geocoding

2% add ¥y Data. .

% Add Route Events. .

1§ Buffer izard, .

E GEaRratessing VWizard .,

) ArcCatalog
Macros

Cushamize.. .

Styles
Options. .

QUICK-START TUTORIAL

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

Extensions

Select the extensions you want to use.

[2]x]

Abhout this extension:

30 Analyst 8.1.3
[l ESRI 19382002

Provides tools for surface modeling and 20 visualization,

Cloze

)

The 3D Analyst extension is enabled.

7. In the ArcScene table of contents, right-click tinl and

click Copy.

El
- [~
= O smelp
=] b

4

E
—5 Bemove

E Fefresh

o, 7
*

[]8 <% Zoom ToLayer
Bl

. 8 Set ats Saurce...

| K ¥
— Save Az Laver File...

Digplay I Sol Properties...
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8. In the ArcMap table of contents, right-click Layers and
click Paste Layer(s).

ES

* sddData..
Q Mew Graup Layer
LEopy [t e

(=]

> Femove

Set Beference Scale

[EleanBeference Seale

Zaom 1o Heference Seale

Advanced Drawing Jptions...

Eonyvert Latels o Annatation..

:“ [Eanvert Eeatures to Graphics. .

Activate

Dizplay I SUU'CBI Properties

9. In the ArcMap table of contents, check tinl.

=
Bz toes |
= tinl o
Edge type
— Soft Edge
— Hard Edge
Elewation

[]894.444 - 330

[7] 852,859 - 834.444
I 523333 - 858.883
W EV.FVE - 823333
W 7h2.222- 7RI
[ F16.B67 - 752222
I 631,111 - F1B.6E7
[] 645,556 - 621.111
[ 610 - 645.556

Display I Source I

10. Click the Interpolate Line button.

dpreszs|-|a]

| 3D st = | Lager [int
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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.

iz
You can create a profile along a line with more than one

segment, but in this case you’ll just make one straight
line.

12. Click the Create Profile Graph button.

Layer: [tin

IR oo S22 e al
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The profile graph is created.

& Profile Graph Title

Profile Graph Title

=1k

100

1] 500 1000 1400 2000 2&00

Profile Graph Subtitle

You can edit the title, 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 Layout.

14. Close the profile graph window.

Profile Graph Title

Show on Layout

P rOfl | £ + Beload Automatically
200 Fieload Maw
Load...
250 Save...
200 Frint
Expart...
150 -
LCopy Graph to Clipboard
100 500 Froperties... Eﬂ i}

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.

.. ......5,. . N =

[19]]

Creating a line of sight on the terrain

Another way of understanding the terrain is to create a line
of sight. Lines of sight show what parts of a surface are
visible and what parts are hidden along a line from an
observer point to a target point.

1. Click the Create Line of Sight button.

solt x| |@)

45



LineOFSight

Set options below az desired, then click the

obzerver point and the target point on the map.

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

Observer offset: |2 ks
Target offset: ID Z units

[T &pply convature and refiaction comestion

2]

The line 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.

46

. 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).

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

4. Close the LineOfSight dialog box.

LineDFSight B4

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

Obzerver offzet: |2 Z units
Target offzet: ID Z unitz

= Al curvature andlefaction comection
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Lines of sight, like other graphic lines, can be copied 7. In ArcScene, click Edit and click Paste.
from ArcMap to ArcScene. Now you will copy both the
lines you’ve created into the scene. Edt View Selection Took Window

. . . & cu o [
5. Click Edit and click Select All Elements. -
[ [Eapy [Etrl+
=)
Edit Wiew lnzert Selection Tool: Window x Delete Delete
% Undo Delete Elements  Chil+2 B3 Copy Scene To Clipboard
U ke
Hedo " @4 Fird..
® o Cut Chrl+
X Select All Elements
LCopy Chr+C
E Faste Clrl+ . .
o . The lines are pasted into the scene.
aste Special
¥ Delete Delete
&& Copy Map To Clipboard
#% Find...

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

Edit iew |nzert Selection Tool: ‘wWindow

- 7 Undo Delete Elements  Chil+Z
wE Bedi [Crl
¥ Cut Chrl+4
B2 Paste Cirl+h

Paste Special
H Delete Delete
B3 Copy Map To Clipboard
#4 Find...

Select All Elements

QUICK-START TUTORIAL




8. In ArcScene, click the Save button. This tutorial introduced you to a sample of the tasks you
can do with 3D Analyst and showed how ArcCatalog,
ArcMap, and ArcScene can be used together. The

= remaining chapters in this book discuss in detail the variety
J b EJ%‘ & e B ‘ ¥ ‘ = ‘ @ & ‘ . ‘ of tasks you can accomplish with 3D Analyst.

9. In ArcMap, click File and click Exit.

File Edit “iew |nzert Selection Tools ‘“window

B Chrl+h
pen... Clrl+0

Save Cirl+5

{"/ Add Data..

2 Add Data from Geography Netwark..
]| Page Setup...

@ Frint Presie. ..

é Print...
Map Froperties. .

Impart from Arciiew project...

Export Map...

ETE —O

10. Click No.

ArcMap E

& Save changes to Untiled?
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 a landscape. 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 data in a dynamic 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 a layer in the scene.

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

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

In this exercise, you will 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. In ArcScene, click File and click Open.

gk Deathvalley.sxd - ArcScene

J IE Edit “iew Selection Tool: Window Help

J_ [ Mew,.. Crl+M E
—E Open... Chil+0 —_0
J_ & Save Chil+5 ;

J_ Sawve fiz

QUICK-START TUTORIAL

2. Navigate to the Exercise5 folder and double-click Final
Animation A .sxd.

Open HE
Lok jn: | (=3 Exsrciss 5 BN C= 1=

|_1fly data

image data

| surface data

) Animation, s xd

iFinal Animation &, sxd

File name: |Animalmn sud

Open I
=l Cancel

Files of type:  [ucScene Dacuments [%3¢d)

™ Open as read-only
A

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

Ll el ol el SN

DEE@’ Fr s EAAw

- HOQGRANZOOEROMN

b = £ | |- (8 E |
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Playing the scene’s animation

In order to view a scene’s animation, you need to turn on
the Animation toolbar.

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

Yiew Selection Tools Sindow Help

View Setkings...
Zoorm Craka [
Bookmarks 2

Toolbars » |T Main renu
E Table OF Conkents |T Skandard
|7 Skatus Bar |T Tools

Scene Properties. . |T 30 Analyst
30 Effects

ETTTEEE O

araphics

Customize. ..

iEW SOUrEE

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

2. Click the Open Animation Controls button.

dnirmakion ™ | ﬁ | E:I'—e

50

This animation shows the flight of a hypothetical
unidentified flying object (UFO) over the terrain.

Click the Play button.

(98]

Animation Controls

| o |[n @

O ptions =

o

The animation plays, illustrating some of the effects you
can use in an animated scene.

Gane) vor s ges el

e e Lo, a
w-—@on_oaa....no@f_uo?!l il S ,__»j

In the next section you will work through the steps used
to make animations like this one.
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Opening the Animation scene document

The scene contains an ortho photo, a scanned

1. In ArcScene, click File and click Open. topogrgphlc map, and other data you need to make your
animation.

g% Deathvalley. sxd - ArcScene

|[e

J_ [ Mew... Chrl+rM a
—E Open... Ctrl+0 S o
J_n Save Chrl+5 _O

J Save As...

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

Dpen
Look jn: Ia Exercise 5 j - ok E3-

| 1fly data
_limage data
|_surface data

nimation, s e
0 Animation_& sxd

File name: — [&nimation. skd Dpen |
Files of type: [ rccene Documents [+ sxd] =l Cancel

™ Open as read-only

v
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In this section, you’ll use the animation tools to 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 a layer’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 animations is 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 animation is a
keyframe. Keyframes are used as snapshots to interpolate
between in a track. 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.

Animation = | ﬂj| b

52

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’ll need to capture more views to
make a track that shows animation.

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

UFC. 1 e
O Flight: 1
= Surface de@

(98]

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

Anirmakion ™ | ﬁ | 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
Goss Heights, located near the center of your view.

6. Click the Capture View button to create a camera
keyframe of Goss Heights.

Animation | ﬁ” E

(6]

7. Click the Full Extent button.

7 @[

QUICK-START TUTORIAL

8. Zoom to Littleville Lake.

B L P i Je et
Fr+ @AW [+~ B00e0aAn 00N
E—

9. Click the Capture View button to capture a view of
Littleville Lake.

dnimakion | ﬁJ| E

(9]

10. Click the Full Extent button.

i @1
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The captured views you just made are stored as a set of 3. Click the Play button.
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.

. S nmn | m: Options >3
Playing back your animation > | | _® | e |
You will play back animations using simple tools that (3
resemble the controls of a video cassette recorder (VCR).
1. Click the Open Animation Controls button. An animation is played back by interpolating the camera
position between the keyframes in the track. In this
case, the animatior(l1 shows a virtual tour through the
— 1ews you captured.
Animation |ﬁ| "_“j-—a VIeWs you captu

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.

| o e gt e i
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Clearing an animation

If you want to start over, you can erase all 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 4
anirmakion | ﬁ | bu

@) Clear Animation

Ef Create kevframe...

ﬁ Creake Group Anirmation. ..

4 Camera BBy From Fath..

b Mave Layet along Path,.

2 Load Animation Fils. .,

ﬂ Save Animation File., ..
X Export to Yideo...

*r 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 the Fly tool on the navigation toolbar.
The Fly tool allows you to fly through your scenes.

EXT
L

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

Animation Controls EH

[ 2 11 | ..... m . @ | Options > |
(2

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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3. Click once in the center of the scene to activate the Fly

tool. You start flying by entering into hovering mode.

In this mode your viewpoint follows the cursor. Point in
the direction you wish to look.

4. Click once more to begin flying through the scene.

Point in the direction you want to move. Click again to
increase your speed and right-click to decrease your
speed. Your speed is indicated in the status bar in the
lower-left corner of the ArcScene window.

5. Press Esc to stop flying.

You can also stop flying by clicking until your speed is
ZEeT1O0.

. Click the Stop button to finish recording.

Animation Controls

| 3 11 | ..... m . @ | Options > |

You have recorded your flight path through the scene as
a new camera track that began when you clicked the
Record button and ended when you clicked the Stop
button.

. Click the Full Extent button.

ae

. Click the Play button to see the animation you recorded.

Animation Controls

> ] | ..... | -» | Optiang > |

(8]
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When you are done viewing the animation you recorded,

clear the track so you can make a better one in the next
section.

9. Click Animation and click Clear Animation.

Animakion | ﬁ | [T

Clear Anirmation

E@ Creake Keyframe. ..

ﬂ Creakte Group Animation. ..

S Camera BBy From Fat..

= Mave Layet along Pa6,..

2 Load Animation File. .,

m Save Animation File. ..
L Export to Yidea..,

*r Animation Manager. ..

QUICK-START TUTORIAL

Making a camera track from 3D bookmarks

In the previous sections, you navigated in a scene and
created keyframes to build a camera track. Another way to
create the keyframes for a camera track is to import
bookmarked perspective views of a scene. In this section,
you’ll create keyframes from 3D bookmarks.

1. Click Animation and click Create Keyframe.

Anirmakion ™ | ﬁ | T

M Clear Animation

ﬂ Creake Group Anirakion. ..

25 Camera Elvbe: fram Eath..

b Mave Layer alamng Pat,.

(2 Load Animation File. ..

m Save Animation File. ..
X Export to Yidea, ..

Bt Animation Manager. ..
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N

Click the Type dropdown arrow and choose Camera.

3. Click New to create a new track.
4. Click OK.
5. Click Create.
Create Animation Keyframe [ 7] x]
Type: Camera :—' —e
I™ Impart fiom bookmerk [Foss Heghts =]
Source object: Camera of bain Wiswer =
stz elle [Comeravack 1 =]
Keyframe name: Camera keyframe 1
Tiooh e I I—
sslive Propttes.. | Ciete | Clse | e
You’ve now created a camera track with one camera
keyframe showing the full extent of your scene. You’ll
need to add more keyframes to your track so that it will
show animation. Now, you’ll import bookmarks to create
the keyframes for the rest of the animation.
58

6. Check Import from bookmark.

7. Click the Import from bookmark dropdown arrow and
click Goss Heights.

Create Animation Keyframe EH
Type: IEamera -

e——p Impart fram baskmark [Goss Heights -

Littltille Dvam
Eright

Source ohjsct:

Drestination track:

Keytrame name:

IEamera keyframe 1

fcive Propetis.. | Ceate | Close |

0

8. Click Create to make the second keyframe in your track.

9. Click the Import from bookmark dropdown arrow and
choose LittleVille Dam.

10. Click Create to import this bookmark as a keyframe.

11. Click the Import from bookmark dropdown arrow and
click Knightville.

12. Click Create to make the Knightville keyframe.

13. Click the Import from bookmark dropdown arrow once
more and click Overview.

14. Click Create to create a keyframe showing all the data.
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15. Click Close.
16. Click the Play button.

| n e @]

[16)

The camera track plays, moving the camera through the
set of keyframes you imported from existing 3D
bookmarks.

Optiong > |

QUICK-START TUTORIAL

Switching the visibility between layers using a
group animation

Now that you have explored some of the ways to create an
animated camera track from keyframes, you’ll learn how to
change the way layers in a scene are displayed during
animation. In this section, you will switch the layer that is
draped over the terrain model to show different ways of
representing the terrain.

1. Click Animation and click Create Group Animation.

animakion |ﬂ | E

—IE (Elear Animakion

B Create Keyframe. ..

ﬂ Creak

2 Gamera Bl from Fath,..

=5 Mfaye Layer alang Patf,.

= Load Animation File. ..

ﬂ Saye animation e,
43 Export boidea..,

B Animation Manager ...
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(98]

to the right.
4. Check Blend layers when fading.
5. Click OK.

. Select the group layer named Image Data.

. Slide the Fading transition bar about a quarter of the way

Create Group Animation ﬂ E
Baze name for fracks: IGroup animation
Select a group layer:
Begintime:  [0.0 Flight D ata =]
Surface D ata
End time: I‘I 0 v
 Transition:
More All
Fading transition; —
o |

00—

™ Create looped animation

¥ DOvenarite existing tracks with same name

o1

Cancel

®

(5]

The layer track you just created toggles the visibility of
successive layers to animate a progression between
them. The transition settings you modified will show a
smooth blending between the layers in the progression.

. Click the Play button to watch your animation.

Animation Controls 2 | x|

| nlin| @]

O ptions = |

6]
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Since you didn’t clear the animation track you made from
the keyframes, it plays in addition to the layer tracks you
just created. However, you can stop the camera track from

playing. You’ll do this next.

Using the Animation Manager to disable a track

from playing

The Animation Manager allows you to control many
properties of an animation. In this section, you’ll use the
Animation Manager to stop a camera track from playing.

1. Click Animation and click Animation Manager.

animation > | ﬁ | E

I Clear Animation

B Create keyframe...

ﬁ Creake Group Animakion. ..

8

sy Camnera Bl e Fat., .

= Mowe Layer alamng Fath,..

(& Load Animation File...

ﬁ Save Animation File. ..
EL Export to Yideo..,

o8 Animnation Manader
el Animation Manager. ..
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. Click the Tracks tab.
. Uncheck Camera track 1.
. Click Close.

98]

~

Kaptraerms | Tiocha] Time View |

T Vi only racks of ype: rr—| Crageoty. 3| 3

ok I [If

You have disabled the camera track. Now it will not play
as part of the animation.

5. Click the Play button.

Animation Controls E

.................

| 2 ] | | @ Optiofs 3

(5]

The animation plays again, only showing the layer tracks
this time. It may now seem that the duration of the

animation is too long. You can control the amount of time

in which an animation is played.

QUICK-START TUTORIAL

Using Animation Controls to adjust the playback
duration

1. Click Options.

Animation Controls

[ 11 | m @ Ophionz >

o

2. Type “10” in the Duration text box.
3. Click Options to close this portion of the dialog box.

animation Controls |

| n | m| @] oposc+©

— Play options
Duration: W SECE. 9

[~ Play only from: m bo; m FECE,

™ Playin all viewers

Play mode: IF'Ia_I,I ohce fonward j

— Fecord optionz

¥ Dwenmnite the st rezording
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4. Click the Play button.

Animation Controls

ST
o

The animation now plays more quickly.

Cptions > |

Moving an object along a predefined path

One of the things an animation allows you to do is move an
object through a scene. You can add a layer containing a
model vehicle and move it through the scene along a
specified track.

You can choose to move a layer along a selected line
feature or graphic. The scene contains a graphic layer with
a model UFO that was created using Visual Basic code. In
the next set of steps, you’ll fly the model UFO along a
shapefile that shows its flight path.

1. Check Flight Path.

LIFC, by
Flight Path

1
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2. Right-click Flight Path, point to Selection, then click

Select All.

UFO.Iyr

Flight Pat}

<@ Zoom Ta Layer

Surface Data
El B Image Dats
O Mesh

%) Convert Eeatures b Graphics, .

v e el e o

Cleat Gelected Features

O photo.sid
Data
Topo.sid | —

» M| syitch s=lestion

Save As Layer Fils, ..

8

Properties...

Gopy Records Faor Selected Features

Greate Layer Erom selected Features:

You can also use the Select Features or Select Graphics
tools to select the path you want to use. A path is
constructed from a single selected line feature or

graphic.

3. Click Animation and click Move Layer along Path.

Anirmation ™ | ﬁ | pu

[ Clear Animation

Efl Create Kevframe...

ﬂ Creake Group Animakion. ..

2. Camera Flvby fram Path...

along Path. ..

& Load Animation File. ..

m Save Animation File. ..
L Export to Yidea..,

Bt Animation Manager. ..
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4. Click the Layer dropdown arrow and click UFO.lyr.

Move Layer along Path 7]
Laver  [UFO :1__0

£ Selepted ine graphics

i~ Path sourcs
1+ Selected line feature
™ &pply in reverse arder
Wertical offset l—‘ o
Lowy High
Simplification factar —

i~ Path destination
% taove laper along path

e__ Orientation Settings.
[ | Wienrite [astimparted bzck
e

5. Type a Vertical offset of “75”. This will make the object
appear to fly above the surface.

ArcScene can improve the simulation of flight of an
object, such as an airplane, along a path by making the
object point in the direction it is moving and by rolling it
from side to side as if it were banking. In the next steps,
you’ll define a roll for the UFO layer.

6. Click Orientation Settings to modify the layer’s position
while it’s animated.

7. Click Calculate from path to calculate the layer’s roll
based on the path’s shape.

8. Type “1” as a scale factor.

QUICK-START TUTORIAL

e___r: Caleulste fiompath + [0 degrees

9. Click OK.
Orientation settings | 7] x|
None Man
Lookahead: —J—
[~ Azimuth

' Usepath gzimuth ~ + 0.0 degrees
€ Set absolute valus 0.0 degress

% Use path inclination + [0.0 degrees

€ Set absolute value 0.0 degrees

with & scale factor [T

© Setshscltsvals 10 demees

0 I Cancel

o

Move Layer along Path [21x]

Layer: UFD.lyr =

1 Selected line grapties

- Path soun

% Selected line feature
™ Apply in reverse order
Wertical offset 5

Lowy High
Simplfication factar —_—

i~ Path destination
1 Move layer along path

Orientation Settings... I

[ Oyerpiite [ast imported back

Irport | Cancel

10. Click Import to import the selected line as a flight path.
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The UFO layer moves along the selected path. The
movement is stored as a set of layer keyframes in a
layer animation track. Now you’ll disable the tracks you
created previously so that just the UFO track is played.

11. Click Animation and click Animation Manager.

animation = | ﬁ | bu

-0 Clear Animation

B Create Keyframe...
ﬂ Creake Group Animation. ..

S Camera Elvby From Fath..

= awe Layet alang Pat.,.

& Load Animation File. ..

m Save Animation File. ..
EL Export to Yideo..,
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12. Click the Tracks tab.

13. Uncheck Group animation (Mesh).

14. Uncheck Group animation (Photo.sid).
15. Uncheck Group animation (Topo.sid).

—

Karanrgs  Tiacka | Tims View |

BegnTme | EndTime
0000 (]
anm 1 000

16. Click Close.

17. Uncheck Flight Path to turn off the visibility of this
layer.

LR, by
Flight Path
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18. Click the Play button.

Animation Controls

| 11 | m @ | Optionz > |

®

The UFO flies along the path you indicated. Next, you’ll
move the camera along a predefined path.

Creating a camera flyby from a path

You can move a camera along a flight path in the same way
you just moved a layer along a path. Next, you’ll combine
the track you made in the last step with one that will point
the camera at the UFO as it flies.

1. Check Flight Path, make sure the line you chose for your
path is still selected, then uncheck Flight Path.

LIF, byr
Flight Path

You’ll move the camera location to a predefined location
in the center of the scene that will give you a better
vantage point from which to view the UFO layer as it is
moved.

QUICK-START TUTORIAL

2. Click View, point to Bookmarks, then click UFO.

Migww Selection Tools Window Help

Wieww Setkings., .,

Zoom Data k

Bookmarks k

Toolbars k
E Table OF Contents

|T Skatus Bar

Scene Properties. ..

Anirnation = | ﬁ | bu

B Clear Animation

E@I Creake...

Manage...

LiktleMille Cram
Knightwille
Goss Heights

CIveryisw

. ©

3. Click Animation and click Camera Flyby from Path.

B Create Kevframe...

ﬂ Creakte Group Animakian. ..

ﬂ Zamera Elvbey From Path...

= Move Laver along Path...

[= Load Animation File.. .

m Save Animation File. ..

IX Export to Video...
+—
-+

Animation Managet...
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4. Click the third path destination option.

This option lets you observe the UFO as it moves along

the path.

Camera Flyby from Path

— Path source
) Seleeted ne graphics
= Selected line feature

™ Apply in reverse order

Vertical offset I 0o

Lot
Simplific:ation factar —

High

i~ Path destination

 Movwe both ohserver and target along path (fiy by)
" Move observer along path with curent Larget

[irentation Setings. .

| Wyenyite last importeditach:

i

Impert

Cancel I

(5]

5. Click Import.
6. Click the Play button.

Animation Controls |

.................

| 0 W

® |

O ptions |

6]

Both tracks play. The UFO layer moves, and the camera

follows i1ts movements.
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7. Uncheck the Topo.sid check box to make the ortho

photo visible.

[0 Mesh
Photo, sid
Topo.sid

The animation is playing too quickly. Next, you’ll learn
how to adjust the duration that the animation is playing to
enhance the visual effect.

8. Click Options.

® |

Animation Controls 2 | x|
| n|[m

O ptions = |

(8]
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9. Type “30” in the Duration text box.

Animation Controls EE |

| | | || | @l Options << |

— Play options
Duration: I 307 zecs 9
[ Play only from: I 0o o I 20 zecs.

[ Playin all viewers
Play rode: IF"Ia_I,I ance fomsard j

— Record optionz

[ | Dremnite the [ast recording

10. Click Options to minimize the dialog box.
11. Click the Play button.

Animation Controls

> ] | » | Dptionz &3 |

1)

Now the animation plays more slowly as the UFO flies
over the terrain.

QUICK-START TUTORIAL

Saving an animation in a scene document

You can save animation tracks in a scene document. In the

next step, you’ll save the animations you made in a scene

document.
1. Click File and click Save As.

J File Edit Wiew Zelection Tools Window Helf

1 pew Chrl+H
(= open... Chrl+0
IH save Chrl4-5

2. In the File name text box, type “Animation_A.sxd”.

3. Click Save.

e BB
Savein Ia Evercise 5 j = e B

Fly dats
image data

surface data
Animation. sxd

Final Animation_A.sxd

e__ Fleame:  [Bnmation A5 Save j——e
Save as lupe: |Arc5cene Dacuments [*.sxd] j Carcel

7

The new scene document is created, storing the
animation tracks.
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In this exercise you learned how to create and save simple
animations that help you better visualize 3D data. There are
other more advanced ways of creating, saving, and sharing
animations. For more information, see Chapter 8,
‘Animation’.
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