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Introducing ArcScan

IN THIS CHAPTER

* What can you do with the
ArcScan extension?

e Tips on learning how to use
ArcScan

Welcome to ESRI® ArcScan™ for ArcGIS®, the raster-to-vector conversion
extension to ArcMap™. The ArcScan extension allows you to take scanned
images of maps and convert them into vector-based feature layers, such as
shapefiles and geodatabase feature classes. Vectorization can be performed
manually by interactively tracing raster cells or automatically using the
batch mode.

The process of converting raster datainto vector features relies on user-
defined settings. These settings allow you to influence the geometric
composition of the output vector features. Once you have determined the
optimal vectorization settings for your data, they can be readily saved and
reused.

The ArcScan extension also provides tools that alow you to perform simple
raster editing to prepare your raster layers for vectorization. This practice,
known as raster preprocessing, can help you eliminate unwanted raster
elements that are not in the scope of your vectorization projects.

Chapter 1 presents an overview of the ArcScan functionality. Chapter 2
contains a quick-start tutorial to help you get up to speed with the common
ArcScan functionality. Chapter 3 discusses how to set up the ArcScan
environment. Chapter 4 describes raster snapping and tracing. Chapter 5
explains raster preprocessing and batch vectorization.



What can you do with the ArcScan extension?

ArcScan provides tools that allow you to convert scanned images
into vector-based feature layers. ArcScan also supports the ability
to select and edit raster cells to help you refine the image you are
working with. When combined, these tools extend ArcMap
software by providing new techniques for integrating features
derived from raster imagery into your geographic information
system (GIS).

Raster display of contour lines; centerline vectorization of contour lines

Xy == Batch vectorization requires settings that influence how the
output vector features are generated. These settings, also known
as styles, can be saved and reused with raster images that possess
similar characteristics.

* YectorakionDomed - Arctap - Arcinln

A typical scanned parcel map from an engineering department

Batch vectorization

One of the key features of the ArcScan extension is its ability to
automatically convert raster data into vector features. This
process, known as batch vectorization, can significantly reduce

the time it takes to vectorize scanned images. e S T
T TV S 5 ] i

ArcScan supports two types of vectorization methods: centerline
and outline. Depending on your requirements and the type of
scanned images you are working with, the vectorization method
you employ will vary.

The vectorization settings dialog box and preview display in ArcMap
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Interactive vectorization

Along with batch vectorization, you can also generate features
manually. This process is known as inferactive vectorization and
is similar to the existing techniques used to create features with
the Editor. Interactive vectorization consists of two components:
raster snapping and raster tracing,.

Raster snapping

The ArcScan extension supports the ability to snap to raster cells.

Although not required for raster tracing, raster snapping can help
ensure that you create features accurately. You can snap to raster
centerlines, intersections, corners, ends, and solids.

Intersection

Centerlines

Snapping to raster intersections (left); snapping to raster centerlines
(right)

You can specify your raster snapping preferences using the
Editor’s Snapping Environment dialog box.

INTRODUCING ARCSCAN

Snapping Environment ]

Lawer | Yerkex | Edge | End |
Parcellines O O O
ParcelPolygons (] O O

Raster ;I

Centetlines
[ Carner
Interseckion
[ Ends

o ] Solid

B

Raster snapping properties

Raster tracing

Raster tracing is useful in cases in which you need to have more
control over the vectorization process or need to vectorize a
small portion of an image. The Vectorization trace tool allows
you to manually trace raster cells and generate features for raster
data that you wish to vectorize.

e ot 1

Centerline tracing used to create line features




With the Vectorization Trace tool, you simply point the cursor in
the direction you wish to vectorize and click. With each click,
features will be generated at the centerline of the raster cells. The
current vectorization settings will influence the output vector
geometry. You have the option to generate line or polygon
features.

/

Raster snapping and tracing used to create polygon features

Raster selection

ArcScan supports tools for selecting raster cells. You can create
raster selections interactively by clicking a series of connected
cells or by executing an expression-based query. These selection
tools can help you define the scope of your vectorization.

Raster display of contour lines (left); selected series of connected cells
(right)

The Select connected cells dialog box allows you to perform
complex cell selection based on pixel area and envelope extents.

Select connected cells HE

Chooze the type of connected cell selection:

ITotaI area of connected cells j

Chooze where to search for connected cells:

I Foreground hd

Chooze the operator to conztrain how the values are

I lezs than =

Enter total ares: |500 raster pixels

Choose how the result will affect the current raster

IEreate a new selection j
™ Select only from the cument extent

o]

Cancel |

Select connected cells dialog box
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Raster image prior to selection (left); cell selection based on pixel area
(right)

This can help you filter which cells you wish to omit from or
include in the vectorization.

INTRODUCING ARCSCAN

Simple raster editing

ArcScan also supports tools for editing raster images. You can
draw, fill, and erase raster cells all within an ArcMap edit session.
These steps, known as raster cleanup, allow you to eliminate
raster cells that are not in the scope of the vectorization.
Additionally, you can export the modified raster to a new file in
case you need to preserve the original copy.

NOOT00'00"E
157.88'

Image prior to and after cleanup



Tips on learning how to use ArcScan

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

Begin learning to use the ArcScan extension in Chapter 2,
‘Quick-start tutorial’. In Chapter 2 you’ll learn how to snap to
raster cells, trace raster cells, select raster cells, perform simple
raster editing, and batch vectorize. The ArcScan extension comes
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 is to 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.

This book describes how to use ArcScan to perform interactive
and batch vectorization. Although you can read this book from
start to finish, you’ll likely use it more as a reference. When you
want to know how to do a particular task, such as tracing raster
cells, just look it up in the table of contents or the index. You’ll
find a concise, step-by-step description of how to complete the
task. Some chapters also 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 ArcGIS online Help system to
learn how to use ArcScan. To learn how to use Help, see the
Using ArcMap book.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with

ArcScan for ArcGIS or refer to ‘Contacting Technical Support’ in
the ‘Getting more help’ section of the ArcGIS Desktop Help
system. You can also visit ESRI on the Web at www.esri.com and
support.esri.com for more information on ArcScan and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GIS 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.

Using ArRcScan For ArRcGIS



Quick-start tutorial

INTHIS CHAPTER

e Exercise 1: Raster tracing

e Exercise 2: Batch vectorization

ArcScan for ArcGlI S software has the tools you need to convert your
scanned raster images into vector-based GIS layers. This process can be
performed interactively or in an automated fashion.

The easiest way to learn how to use ArcScan is to complete the exercisesin
thistutorial.

Exercise 1 shows you how to set up the raster snapping options and
environment, snap to raster cells, and trace raster cells to create line and
polygon features.

Exercise 2 teaches you how to edit araster layer to remove unwanted cells,
apply vectorization settings, preview the vectorization, and generate features
using the batch vectorization mode.

Each of these exercises takes between 15 and 20 minutes to complete. You
have the option of working through the entire tutorial or completing each
exercise one at a time.



Exercise 1: Raster tracing

ArcScan makes it easy to create new features from
scanned raster images. This process can significantly
reduce the time it takes for you to incorporate raster data
into your vector database.

In this exercise, you will generate features from a scanned
parcel map by interactively tracing raster cells. You will
begin by starting ArcMap and loading a map document that
contains the raster dataset and two shapefiles.

Starting ArcMap

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar.

= ==

[9%)

. Navigate to the ArcScanTrace.mxd map document in the
ArcScan directory where you installed the tutorial data
and select it (C:\ArcGIS\ArcTutor is the default
location).

4. Click Open.

Open HE
Lok in: [ £ &rcScan ] « & o B

| ExerciseData

Filename:  [ArcScanTrace.mxd

o @)

j Cancel

v

Files of type: [archap Documents [“nxcl

I Open as read-ony

Changing the raster layer symbology

Raster layers must be symbolized as bi-level images to use
the ArcScan tools and commands. You will change the
raster symbology from stretched to unique values.

1. Right-click the ParcelScan.img raster layer in the
ArcMap Table of Contents and click Properties from the
context menu to display the Layer Properties dialog box.

2. Click the Symbology tab on the Layer Properties dialog
box.

Geressi]| Source | Etent | Deglr  Symboiogy | Febde | Jora & Relstes |

Urst Vighses b =
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3. Inthe Show box, click the Unique Values display option. e

. ﬁ Drata Wiew
4. Click OK. B i
Zoom Data »
Layes Properies HE
| S| s D | e | Zoom Layout 3
| D st amsigrin  coken 10 nach vakse Bookmarks [ G Create...
ooy Fokd |7 ol Schbes Toolbars » Manage. ..
it S)|I Bl E Table OF Conkents
I::'-r- v et |T Skatus Bar Trace polygons
T Cwerflow Labels
Identify Results
E Scrollbars
agieavaue | assveve | Rewwe | [ | &5 Rulers
Doy Wellataan 1| lﬂ- Glides
Grid|
— Data Frame Properties. ..

© When the display refreshes, you should see the trace area.
Locating the trace area

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using 7
ArcMap. -
” . . N
You will now zoom to a spatial bookmark created for this - b
exercise. o 056‘
1. Click the View menu, point to Bookmarks, and click 5 i
Trace lines to set the current view to the edit area of the . 19257 2
exercise. —
z (b8 =«
v (059 3
5 060 ¥
1

QUICK-START TUTORIAL



Start editing 2. Set the maximum line width value to 7. This setting will
ensure that you are able to snap to raster cells that
represent the lot boundaries.

3. Click OK.

The ArcScan extension is only active in an edit session. The
Start Editing command enables you to begin an edit session.

1. Click the Editor menu and click Start Editing to begin the

edlt scssion. Raster Snapping Dptions ﬂ E
General |
— Fiaster Calor
J Editor = | Raster snapping occurs at foreground cells
Foreground - Backaround l:l Toggle Colars |
Stop Editing
P — Raster Line Width
_ Snap to raster inear features with a width lezs than or equal ta this
[Move. .. walue.
b awirriuirn width: |7 1-100.0
Sl e e |
" Divide., o
N - — Raster Solid Diameter
BUffer... Snap ta raster solid features with a diameter between these values.
% CopyParalel.. Minwidh [5 Mewwicth [B
Merge...
Uniar r~Hol
T Huoles in raster features are ignored while snapping. Hole size iz a
- diagonal pixel length.
Clip, ..
- Hole size: ID raster pizels.
More Editing Tools b
#2 Yelidate Selection,..
SHARRING, . 0K I Cancel Apply
—_— 1
Qpkions. ..

Setting the raster snapping options

Raster snapping requires settings that influence the
behavior of the tracing. These options are set in the Raster
Snapping Options dialog box.

1. Click the Raster Snapping Options button on the
ArcScan toolbar to open the Raster Snapping dialog box.

Raster: IParceIScan.img j ‘ Al ‘ Weckorization
!

0

10 Using ArcScan For ARcGIS




4. Click the Editor menu and click Snapping to open the Creating line features by tracing raster cells

Snapping Environment dialog box. Now that you have set up your raster snapping

environment, you are ready to begin tracing the raster cells.

Editar = . . . .
) . ELW You will use the Vectorization Trace tool for this step.
_ EEEEH 1. Click the Vectorization Trace button on the ArcScan
Save Edits
> toolbar.
(=1 T=0
S
A Divide, ., Weckorization * o0} I |
N Guffer...
il Copy Parallel. ..
[IErdE. ..
Uriom
L 2. Move the pointer until it snaps to the intersection of the
T eEmas b lot boundaries and click to start tracing.
#3 Walidate Selection, .

Cpkions. ..

5. Click the plus sign next to Raster to expand it.

6. Check the Centerlines and Intersection options for raster
snapping.

Intersection

Snapping Environment B
Layer | Werkex | Edge | End |
Parcellines O O O
ParcelPolygons O O O

r
-l Centerlines -
[ Corner 1 6 I
W Intersection ——— J
[ Ends
. D Solid LI
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3. Point the Vectorization Trace tool downward and click to
start creating the line feature.

4. Continue to point and click with the Vectorization Trace
tool to trace the exterior boundary of the lots.

! « %55

- 056 m"“
E 057 ;

¢ 058

¥ 050 7

E 069 ~E
1

12

5. Once you have finished tracing around the lot

boundaries, press F2 to finish the sketch.

T 065
3 056\ .
057 g
;058
¥ 059 1
060 =
| |

A line feature now represents the exterior boundaries of the
scanned parcel lots.

T
S A
Oy
N
?
L

AT

jum
(8]
o

$ 059
s 060 =
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Creating polygon features by tracing raster cells

Target: |ParcelPolygons ;I
Parcelines

Now that you have successfully traced raster cells to

create line features, you will create polygon features using
the Vectorization Trace tool.

B[ arcelPolygons

1. To get a better view of the area that will be traced, you
need to zoom to the bookmarked extent called Trace
polygons. Click the View menu, point to Bookmarks, and

click Trace polygons.
&, oatavew 2. Click the Vectorization Trace button on the ArcScan
& Layouk Visw tOOlbal’
Zoom Data 3
Zoom Layout 5 1
Bookmarks N B create... Yectorization ¥ S |
Toolbars » Manage. ..
E Table Of Contents Trace lines
[v status Bar
Overflaw Labels
Identiy Resuls 3. Move the pointer until it snaps to the lower-left corner of
g Sulin lot 061 and click to start tracing.
& Rulers
lq- Guides
Grig
[raka Frame Propetties, .
: . o, o,
Changing the edit target layer =t 060 o
You must change the edit target layer from ParcelLines to
ParcelPolygons to create polygon features when tracing.
. . o o
1. Click the Target dropdown box on the Editor toolbar and =t O 6 1 =+
choose ParcelPolygons.
o oo
T 062 =
o Mracy

QUICK-START TUTORIAL 13



4. Point the arrow toward the lower-right corner of the lot

6. When the cursor has returned to the starting point of the
and click to start creating the segments of the polygon

trace, press F2 to complete the polygon.
feature.
= 2
: 060 = o Ueu
¥ 061 =
Pl o
¢ 062 ©o e
- Moy
- e W T T

5. Continue to trace the lot boundary in a counterclockwise
direction.

v 060 =
= 061 =

73
(0
)]
N
13
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Finishing your edit session

Once you have finished tracing the raster cells and have
disabled the Vectorization Trace tool, you can stop editing
and complete the exercise by saving your edits.

1. Click the Editor menu and click Stop Editing.

J Editar = |

Stark Editing |

Save Edits
[ [RT=
Sl .
/ Divide...
N Buffer...
47 Gopy Parallel., .
Merge,., .
Wi
Intersect
Clig...
IMore Editing Tools »
#3 Walidate Selection. ..
Snapping. .

Options.. .

2. Click Yes to save your edits.

Do you wank bo save vour edits?

QUICK-START TUTORIAL

In this exercise you learned how to set the raster snapping
options and environment, snap to raster cells, and trace
raster cells to create new line and polygon features. These
steps covered the main components of the raster tracing
process. The next exercise will show you how to edit a
raster layer and automatically generate features for an
entire raster layer using the batch vectorization tools.

15



Exercise 2: Batch vectorization

In this exercise, you will edit a scanned parcel map to
remove cells from the raster that are not in the scope of the
vectorization. Once the raster has been cleaned up, you will
generate features using the batch vectorization mode. You
will begin by starting ArcMap and loading a map document
that contains the raster dataset and two shapefiles.

Starting ArcMap and beginning editing
Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar.

D=zEE

. Navigate to the ArcScanBatch.mxd map document in
the ArcScan directory where you installed the tutorial
data and select it (C:\ArcGIS\ArcTutor is the default
location).

4. Click Open.

98]

16

Open [Z1x]
Look i | 3 rcGean sl e®m s E

| |ExerciseData

T Arcsean Trace

File name:  [arcScanBatch mxd

=+

j Cancel

2

Files of pe: | &uchap Documents ()

I~ Open as readonly

Changing the raster layer symbology

Raster layers must be symbolized as bi-level images to use
the ArcScan tools and commands. You will change the
raster symbology from stretched to unique values.

1. Right-click the ParcelScan.img raster layer in the
ArcMap Table of Contents and click Properties from the
context menu to display the Layer Properties dialog box.

2. Click the Symbology tab on the Layer Properties dialog
box.

———

Geressi]| Sensce | Evtert | Dogley Symbiiogy | Freks | Jora & Relstes |
Ghew

Urigs Vighoes
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3. Inthe Show box, click the Unique Values display option.
4. Click OK.

Geressi| Sensce | Evdert | Dogley Symboiogy | Fueke | Jora & Fistes |
e
Duam 1aste axvigning & coke 1 nack vakse

Cokex Schomey
&0 |
[isei [care T

FT———
VALLE

Locating the cleanup area

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using
ArcMap.

You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, and click
Raster cleanup to set the current view to the edit area of
the exercise.

QUICK-START TUTORIAL

| @ Draka Wiz
E& Layouk View
Zoom Data »
Foom Layout »

4 E@ Create, ..
Toolbars »
E Table Of Contents

|T Skatus Bar

Cverflow Labels

Manage. ..

Cell selection

Identify Resulks
E Scrollbars
EF Rulers
Iq- Glides
Grid

Data Frame Propetties. .

When the display refreshes, you should see the edit area.
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Start editing

The ArcScan extension is only active in an edit session. The
Start Editing command enables you to begin an edit session.

1. Click the Editor menu and click Start Editing to begin the
edit session.

Cleaning up the raster for vectorization

When performing batch vectorization, it is sometimes
necessary to edit the raster image prior to generating
features. This process is referred to as raster cleanup and
involves the removal of unwanted cells from the raster

18

J Editor = |

Stop Editing
Save Edits

[ave, ..
7 [

// Divide. .

N Euffer...

A Copy Parallel. .
Merge.. .
Ui
Intersect
Clip,..

Mare Editing Taols

# Yalidate Selection, .

Snapping. ..

Qpkians, .

3

image that are not in the scope of the vectorization.
ArcScan provides the tools to perform raster cleanup.

You will now use the Raster Cleanup tools to remove
unwanted text from the ParcelScan image.

1. Click the Raster Cleanup menu and click Start Cleanup
to start the raster cleanup session.

Faster Cleanup = |

| sicen 1)

Stop Cleanup

a

Raster Painting Toolbar

Erase Selected Cells

Eill Selected Cells

Save

SaVE A5,

2. Click the Raster Cleanup menu and click Raster Painting
Toolbar to display the Raster Painting Toolbar.

Raster Cleanup |

Start Cleanup
Stop Cleanup

o

Raster Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Save

Save As...
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3. Click the Erase tool located on the Raster Painting
toolbar.

Bul@ N~ = 2% h|%

)

4. Click and hold down the left mouse key and erase the
text located at the top of the parcel lot.

QUICK-START TUTORIAL

5. Continue to erase the text with the Erase tool until it has
been completely removed from the image.

In addition to the Erase tool, the Raster Painting toolbar
supports another tool designed to erase cells. This tool is
called the Magic Erase tool, and it allows you to erase a
series of connected cells by simply clicking or dragging a
box around them.

6. Click the Magic Erase tool located on the Raster
Painting toolbar.

bl N = 7 b

)
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7. Drag a box around the text located in the center of the Using the cell selection tools to assist with raster
parcel lot to remove it. cleanup

In the previous steps, you learned how to use the Erase and
Magic Erase tools to remove unwanted cells from the
raster image. However, if the image you are working with
requires much cleanup, these techniques could be time
consuming. To help streamline this process, you can use the
cell selection tools in conjunction with the raster cleanup
tools.

1. To get a better view of the edit area, you need to zoom
to the bookmarked extent called Cell selection. Click the
View menu, point to Bookmarks, and click Cell selection.

ﬁ Daka Wiew
. & Layouk Wigw
The text 1s now removed from the raster. o e S

Zoom Layouk »
d EB Create. ..

Toolbars » Manage...

E Table OF Contents Raster cleanup

[« Starus Bar

COwerflaw Labels

Identify Resulks
E Scrolbars
i Rulers
I?Y- Guides
Grid

Diata Frame Propertias. .
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When the display refreshes, you should see the edit area.

3. In the Select connected cells dialog box, enter a value of
500 for the total area of raster pixels. This expression
/,-\ 48 42,04 % will select all the cells that represent text in the raster.
o} !
o _ - ;
= 2] 00 = @) 4. Click OK.
<__ LY L':-.S - ‘T:_;
2"‘,_ a5 (-] w (] % Select connected cells HE
UE';, 1 67 Choosze the type of connected cell selection:
foa) O O 2 ; ;51 '3-,'(:) h‘ ITotaI area of connected cells =
1.7_'*
00 E} 2‘? 02 D ﬁ Choose where to search for connected cells:
g‘_é IFDreground j
o
'f_? O O 3 *TJ‘J 100 Chooze the operatar to constrain how the values are
- O 2 1 :“_’J'_ Iless than j
o 1
e MMA g Enter total area;  |500 razker pinels
. . . e Chooze how the result will affect the cument raster
2. Click the Cell Selection menu and click Select -
IEreate a new selection j
Connected Cells.
[~ Select only from the cument extent
Cell Selection oK I Cancel |
1 t Connected Cells. ..
Interactive Selection Target  »

B Clear Selected Cells

Save Selection As...

QUICK-START TUTORIAL
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The cells that represent the text in the raster are now

The selected cells are now erased.
selected.

(\ 48 [ 4204 % [ \
£d ol o
== b % h aad ‘—D"
¥ g |9 O g

e .
2 002 N\et—
o0 Ti 020 =
- 003 d—m

v 021 +

- nNnaz

Using the vectorization settings
5. Click the Raster Cleanup menu and click Erase Selected

Batch vectorization relies on user-defined settings. These
Cells to delete the selected cells. settings influence the geometry of the generated features.
These settings may vary depending on the type of raster
rmre— data you are quking with. Once you have determined the
' appropriate settings for your raster, you can save them
within the map document or to a separate file. You will use
the Vectorization Settings dialog box to apply the settings.

Stop Cleanup

ﬁ' Raster Painting Toolbar

c 1. Click the Vectorization menu and click Vectorization
Eil Sefect=d Cells Settings to open the Vectorization Settings dialog box.
Save
Save s,

Weckorization ™

Vectorization Setkings. ..
Shows Pressiem

| Generate Features..,

Opkions. . .
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You will now modify the vectorization settings to ensure

optimal results when generating features.

N

Click Apply to update the settings.
Click Close.

v W

Yectorization Settings K

Intersection Solution: IGeDmetricaI 'l
b axirnurn Line b/idth: |1|D 1-100.0

Change the Maximum Line Width value to 10.

Change the Compression Tolerance value to 0.1.

¥ Compression Tolerance: IU.'I 0.001 -50.0
L

M Smoothingweoht  [3 1-200

[~ Gap Closure Talerance: IU— 1-1000.0
ARGl [ o100

Huole Size: IU— 0-1000

Shyles... | Load or zave a pre-defined vectorization style
About YWectarization | Apply | Cloze

4] 5]

QUICK-START TUTORIAL
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Previewing the vectorization

ArcScan provides a way to preview the batch vectorization
prior to generating features. This can help you save time by
allowing you to see how the settings will affect the
vectorization. When the settings are changed, the preview
can be updated by clicking the Apply button located on the
Vectorization Settings dialog box. This design allows you to
fine-tune the vectorization settings.

1. Click the Vectorization menu and click Show Preview.

Vecktorization =

Wectorization Settings...

Show Preview

| Generate Features, .,

options. ..

The vectorization preview is displayed in the map.

- N
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Generating features

The final step in the batch vectorization process is to

generate features. The Generate Features dialog box allows

you to select the vector layers that will store the new
features and execute the vectorization.

L.

2.

2
J.

Click the Vectorization menu and click Generate
Features.

eckorization ™

Yectarization Settings. ..
|T Shiow Preview

|

Generate Features. ..

opkians. ..

Choose the ParcelLinesBatch layer.
Click OK.

Generate Features ﬂ E

Chooze the line layer to add the centerlines bo;

[~ Save the average width of each line feature to an existing field:
Jid I

¥ Generate polygons where the maximum line width setting is exceeded

Choose the polygon layer to add thees polygons to:
I ParcelPaolygonzB atch j

™ Generate features far the cumently selected cells only

Tip: This dialog generates features from the full extent of the raster.
To generate features for a specific extent, uze the Generate Features

Inside Area tool.
ok, I Cancel
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o

4. Right-click the ParcelScan.img raster layer in the
ArcMap Table of Contents and click Zoom To Layer
from the Context menu to view all of the new features
that were generated.

Copy

X Eemowve

Open Attribute Table

Joins and Relates 3

@2 Zoom To Rasker Resolution
Wisible Scale Range 3

Sel Mata Saurce, ..

Save As Layer File. ..

Propettiss. ..

When the display refreshes, you should see the vector
features that now represent the raster cells.
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Finishing your edit session

Once you have finished generating features, you can stop
editing and complete the exercise by saving your edits.

1. Click the Editor menu and click Stop Editing.

J Editor * |

Start Editing

Save Edits

[EE
Split..
.// Divide. .
W Euffer...
47 Copy Parallel,..
Merge...
Ui
Interseck
Clipi.
More Editing Taols »
#% Yalidate Selection, .

Snapping. ..

Qptions, ..

2. Click Yes to save your edits.

Do you want o save your edits?

Mo | Cancel |

QUICK-START TUTORIAL

In this exercise you learned how to use the raster cleanup
and cell selection tools to edit a raster layer, apply
vectorization settings, preview the vectorization, and
generate features. These steps covered the major
components of the batch vectorization process.

This concludes the tutorial. You have been introduced to the
most commonly used tools and commands for raster tracing
and batch vectorization. The rest of this book will present
additional information that will help you better understand
the ArcScan extension.
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ArcScan basics

IN THIS CHAPTER

Understanding a raster dataset

Coordinate space and the raster
dataset

An overview of the ArcScan
extension

The ArcScan toolbar

How ArcScan works in the editing
environment

Adding the Editor toolbar

Starting and stopping an edit
session

Enabling the ArcScan extension
Adding the ArcScan toolbar

Changing the raster layer
symbology

Selecting the target raster layer
and the vectorization options

ArcScan converts raster data into vector-based feature layersin ArcMap.
In addition, you can leverage the tools and commands available in the Editor
toolbar to further refine this newly created data. ArcScan goes beyond the
traditional methods of manual vectorization by introducing new toolsto
automate the raster selection and cleanup process. Whether you choose to
trace raster cells interactively or batch vectorize an entire raster image,
ArcScan provides an efficient way to integrate raster datainto your GIS.

This chapter provides an overview of the raster datasets as well as an
introduction on how to get started with ArcScan. It also describes how
ArcScan works in conjunction with the Editor toolbar. Topics covered
include enabling the ArcScan extension, adding the ArcScan tool bar,
symbolizing raster data, and setting the vectorization options.
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Understanding a raster dataset

Vector data—such as coverages and shapefiles—represents
geographic features with lines, points, and polygons. Rasters—
such as images and grids—represent geographic features by
dividing the data into discrete squares called cells.

A raster can represent:

e Thematic data, such as land use, temperature, and elevation

e Spectral data, such as satellite images and aerial photographs
e Pictures, such as scanned maps and building photographs

In ArcScan, you will work primarily with rasters that represent
scanned maps and drawings. This section will provide a brief
overview of raster data.

The cell

A raster dataset is made up of cells. Each cell, or pixel, is a square
that represents a specific portion of an area. All cells in a raster
must be the same size. The cells in a raster dataset can be any
size that you desire, but they should be small enough to
accomplish the most detailed analysis. A cell can represent a
square kilometer, a square meter, or even a square centimeter.

28

Rows and columns

Cells are arranged in rows and columns, an arrangement that
produces a Cartesian matrix. The rows of the matrix are parallel to
the x-axis of the Cartesian plane, and the columns are parallel to
the y-axis. Each cell has a unique row and column address. All
locations in a study site are covered by the matrix.

— Column
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Values

Each cell is assigned a specific value to identify or describe the
class, category, or group that the cell belongs to or the magnitude
or quantity of the phenomenon that the raster describes. The
characteristics the values represent include soil type, soil texture,
land use class, water body type, road class, and housing type.

A value can also represent the magnitude, distance, or
relationship of the cell on a continuous surface. Elevation, slope,
aspect, noise pollution from an airport, and pH concentration from
a bog are all examples of continuous surfaces.

For rasters representing images and photographs, the values can
represent colors or spectral reflectance.

— Cell with Value
i

ARCScAN BAsICS
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Coordinate space and the raster dataset

Coordinate space defines the spatial relationship between the
locations in a raster dataset. All raster datasets are in some
coordinate space. This coordinate space may be a real-world
coordinate system or image space. Since almost all raster datasets
represent some real-world location, it is best to have that dataset
in the real-world coordinate system that best represents it.
Converting a raster dataset from a nonreal-world coordinate
system—image space—to a real-world coordinate system is
called georeferencing.

For a raster dataset, the orientation of the cells is determined by
the x- and y-axes of the coordinate system. Cell boundaries are
parallel to the x- and y-axis, and the cells are square in map
coordinates. Cells are always referenced by an x.y location in map
coordinate space and never by specifying a row—column location.

Y-axis

A I— Number of columns —l

Number of

rows

Cell size

<+“—>

+

(Xmin, Ymin) Column

P X-axis

(0, 0)
+ Center of lower-left cell
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The x,y Cartesian coordinate system associated with a raster
dataset that is in a real-world coordinate space is defined with
respect to a map projection. Map projections transform the three-
dimensional surface of the earth to allow the raster to be
displayed and stored as a two-dimensional map.

The process of rectifying a raster dataset to map coordinates or
converting a raster dataset from one projection to another is
referred to as geometric transformation.

Georeferencing a raster dataset

To georeference a raster dataset from image space to a real-world
coordinate system, you need to know the location of recognizable
features in both coordinate spaces. These locations are used to
create control points. The control points are used to build a
polynomial transformation that will warp the image from one
coordinate space to another. This can be done with the
Georeferencing toolbar (click View, point to Toolbars, and click
Georeferencing).

Control points are locations that can be accurately identified on
the raster dataset and in real-world coordinates. These
identifiable locations may be road and stream intersections,
building corners, bridges, the mouth of a stream, rock outcrops,
and identifiable points on geometric landscape features, such as
the end of a jetty of land, the corner of an established field, or the
intersection of two hedgerows.

For each control point selected on the input raster dataset, the
output location may be specified either by graphically selecting a
point that is already in the desired output coordinate system or
by typing in the known output coordinates. The relationship
between the control points chosen in the raster dataset and the
output coordinate space is then determined.
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Using this relationship and a polynomial transformation, the
raster dataset is converted from nonreal-world space to real-world
space.

For more information about georeferencing a raster dataset,
please see the “About georeferencing’ topic in the ArcGIS
Desktop Help system.

ARCScAN BAsICS
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An overview of the ArcScan extension

The ArcScan extension provides tools and commands that
support the conversion of raster data to vector features. This
process, referred to as vectorization, can be performed
interactively or in an automated fashion.

The interactive vectorization experience, referred to as raster
tracing, requires that you trace the raster cells in the map to
create vector features. The automated vectorization experience,
referred to as batch vectorization, requires that you generate
features for the entire raster based on settings that you specify.

ArcScan also supports tools to help with the preparation of raster
data for vectorization. These include tools for selecting and
editing raster cells to help you define the scope of the raster-to-
vector conversion.

Who should use ArcScan?

Organizations that need to convert raster images into vector-
based feature layers are the primary candidates for using the
ArcScan extension. Since a large amount of geographic
information still exists in the form of hard-copy maps, having a
tool to integrate these documents into a GIS is crucial. These
legacy documents may derive from engineering, survey, and
cartographic professionals. ArcScan provides an efficient way to
streamline this integration when compared to traditional
techiques, such as digitizing.

How does ArcScan work in the ArcGIS
environment?

The ArcScan toolset is an add-on component of the ArcGIS
desktop suite. Licensed as a separate extension, ArcScan works
within the ArcMap environment and relies on its own user
interface, which supports the tools and commands used for the
vectorization process.
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Getting started with ArcScan

As with other ArcGIS extensions, you must first enable the
ArcScan extension in ArcMap before you can use it. ArcGIS will
manage the licenses and will notify you if one is not available.
You must also add the ArcScan toolbar to your map to access the
tools and commands that support the vectorization work flow.
Any map document that is saved with the ArcScan toolbar
present will automatically retain the toolbar the next time the
document is opened.

Since ArcScan is designed to work with the Editor, you must start
an edit session to activate the toolbar. This requires that an
editable shapefile or geodatabase feature class layer exists in the
map. The tools and commands supported by the Editor can be
used in conjunction with the ArcScan tools and commands. In
addition, ArcScan will respect Editor settings, such as the
snapping environment, current edit tasks, and target feature
layers.

Symbolizing raster layers for ArcScan

ArcScan can vectorize any raster format supported by ArcGIS so
long as it is represented as a bi-level image. This requires that
you symbolize raster layers with two unique colors. You can use
the ArcMap unique value or classify rendering option to separate
the raster into two colors. Most scanned documents tend to
consist of two colors that delineate the foreground and
background values. Typically, the foreground is represented as a
dark color, such as black, and the background is represented as a
light color, such as white. However, these colors can be reversed
or represented by different values. As long as the two colors
possess unique values, ArcScan will support vectorization for the
current foreground raster cells.
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Selecting connected cells

ArcScan supports the ability to select connected raster cells.
Connected raster cells are raster pixels that share contiguous
borders. This can be either in a side-by-side or diagonal
arrangement. This functionality allows you to select portions of
the raster for various reasons, such as vectorization, export, and
removal.

Raster selections can help you focus on the important parts of the
raster data while allowing you to isolate parts of the data you are
not interested in. Raster selections can be performed interactively
by clicking a series of raster cells or by a Structured Query
Language expression-based query using the Select Connected
Cells dialog box. Both methods allow you to create a new
selection set, add the current selection set, or remove from the
current selection set.

Cleaning up the raster data

ArcScan supports tools to perform simple edits on raster layers.
One such set of tools is called Raster Cleanup, and it supports its
own edit session. Raster cleanup is sometimes essential for raster
layers that contain a lot of unwanted cells, commonly referred to
as noise. You can also use the Raster Cleanup tools to add new
raster cells to the image.

Once you have performed the edits on the raster, you can save
them to the current file, export the edited raster to a new file, or
perform the vectorization and discard all changes. Used in
combination with the raster selection tools, Raster Cleanup is a
powerful function that can make your vectorization experience
more efficient and, therefore, increase productivity.

ARCScAN BAsICS

Using the raster snapping tools

The ability to snap to raster cells has been introduced with the
ArcScan extension. This functionality allows you to accurately
trace raster data to create vector features, which can enhance the
interactive vectorization experience. The supported raster snap
agents include centerlines, corners, intersections, ends, and
solids.

ArcScan relies on the current Editor snap tolerance settings for
raster snapping tolerance. Other settings include showing snap
tips, which can help you distinguish what part of a raster’s
connected cell you are snapped to.

Tracing raster cells

Interactive vectorization is characterized as the process of
manually tracing raster cells. This can be accomplished using the
standard Editor sketch tools or the ArcScan Vectorization Trace
tool. Used in conjunction with raster snapping, raster tracing can
be an effective and accurate way to convert raster data to vector
features.

Depending on the current edit target layer, you have the option to
create line or polygon features. You can also control the
geometric composition of the output vector features by adjusting
the vectorization settings prior to tracing. Once you have added
new features to your database by tracing, you can leverage other
tools, such as topology, advanced editing, and spatial
adjustment, to modify the data, if necessary.
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Batch vectorization

Batch vectorization is defined as an automated technique for
converting raster data into vector features. This process relies on
user input to control how to perform the vectorization. Factors
such as image resolution, amount of noise in the image, and the
actual content of the scanned document, all play a role in
determining the outcome of the vectorization.

ArcScan supports two vectorization methods: centerline and
outline. Centerline vectorization will generate vector features
along the center of the raster linear elements. Outline
vectorization will generate vector features at the border of the
raster linear elements.

As previously mentioned, the success of a vectorization may be
determined by the state of the scanned document at the time of
the conversion. It is sometimes necessary to modify the image
prior to the generation of features. This process, referred to as
raster preprocessing, can help you clean up certain portions of
the raster that will help define the scope of the vectorization. The
Raster Cleanup tools provide the means to perform these steps.
Additionally, raster selections can be used in combination or
independently of raster cleanup to isolate the raster cells you
wish to vectorize.

Besides manipulating the original raster, the most influential
factor in batch vectorization is the settings. These settings
control which cells are vectorized as well as the amount of
generalization and smoothing that is applied to the output vector
data. You can modify the settings and preview them immediately
in the map to see how they will impact the vectorization. Once
you have determined the appropriate settings, you can vectorize
the entire raster layer or a defined area of it. After data creation,
you can use other Editor tools, such as topology, advanced
editing, and spatial adjustment to further refine the data, if
necessary.
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The ArcScan toolbar

Raster Snapping Options

button: Opens the Raster

Snapping Options dialog

box, which supports raster
snapping settings.

Cell Selection menu and
tools: Support tools and

commands for selecting

connected raster cells.

Raster target layer list: Sets Vectorization Trace tool: This Raster Line Width tool: This
the raster layer for selection, tool allows you to perform tool allgws you to view the
cleanup, and vectorization manual raster tracing. raster line width for
operations. connected cells.

Raster: |535p0?04.tif ' j | Bl | Yectaorization - 1 F ‘ Raster Cleanup ™ | Cell Selection * [Eﬂ E!+ “_,_ H
E Wechorization Settings. .. Select Connected Cells, .
Shiow Preview Interactive Seleckion Target B |7 Fareground Cells
S Generate Features... B Clear Selected Cells Background Cells
Dptions. .. Save Selection As...
S35p0A01 . HF
Start Cleanup
o Stop Cleanup
Vectorization menu: Supports
batch vectorization tools and o Raster Painting Toobar = Raster Painting ]

» %

commands, such as ‘ Erase Selected Cells o m

@ N =2

vectorization settings,
preview, and generate
features. Save

Eill Selected Cells

Sawe As...

Raster Painting toolbar:
Supports tools that allow you to
perform raster edits, such as

Raster Cleanup menu: .
brush, fill, draw, and erase.

Supports tools and
commands for editing and
exporting raster data.
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How ArcScan works in the editing environment

ArcScan is designed to work in conjunction with the

ArcMap Editor. It relies on the Editor menu for many of the
functions it supports and is only active when an edit session has
been started. This section will describe which Editor tools,
commands, and dialog boxes are related to the ArcScan
experience.

Starting an edit session

You must start an edit session to activate the ArcScan toolbar
and gain access to its tools and commands. If you enable the
ArcScan extension while already in an edit session, you must
stop editing and restart the edit session to use ArcScan. Click the
Editor menu and click Start Editing to start an edit session.

J Editar > |

Start Editing

Stap Editing

Save Edits

(=

Sl
. Divide...
Buffier: ..

NS

Gopy Earallel .
[MErge. ..
(] gielp}
Interseck
i
More Editing Tools »
21 alidate Selection ..

SHAREITE .

Options...,
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Setting the editing options

ArcScan relies on the Editing Options dialog box to specify the
current snap tolerance and stream tolerance and whether or not to
show snap tips in the map. Click the Editor menu and click Editing
Options to display the Editing Options dialog box.

Editing Options [21x]

General | Topology | Versioning | Units | Edit Tasks | Edi Cache |

Display measurements using 4 decimal places

Snppingtoerace | 10 [peek 7]
Siicky move toence: | o pisels

™ Stretch geometry proportionately when moving a vertes
¥ Show snap tips.
Stream Mod

Stizam tolerance: I 0 fmap units

Group B0 points together when streaming

oK I Cancel Apply
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The snapping environment

The raster snapping properties that support the manual
vectorization process are located in the Editor Snapping
Environment window under the Raster tree. ArcScan supports
snapping to raster centerlines, corners, intersections, ends, and
solids. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Snapping Environment B
Lavyer | Verkex | Edge | End |
MewParcellines O O O
MewBuildingLines O O O
MewParcelPolygons O O O
MewBuildingPalygons O O O

E||:| Raster ;I
¢ b Centerlines

Target layer

Vector features generated by raster tracing will be written to the
layer that is specified in the Editor toolbar’s Target box. It may be
necessary to switch layers when you are creating both line and
polygon features during raster tracing. You may also change the
target if you wish to vectorize portions of the raster to different
vector layers.

Target:

Pal 5 B
MewBuidingLines
i MewParcelPolygons
‘... MewBuidingPolygons
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Edit tasks

Edit tasks play an important role in the vectorization process. To
create features using the Vectorization Trace tool or the Generate
Features command, the edit task must be set to Create New
Feature. When the features are created, you can switch the edit
task to Modify Feature if further editing is required. Click the
Editor menu, click the Task dropdown arrow, and choose the
appropriate edit task.

Task: |Create Mew Feature ;I | Target: INewParceILines ;I
= | E-Create Tasks
[ Crecie New Feature

= Modify Tasks
{ -Reshape Feature
Cut Polygon Features
Mirror Features
Extend;Trim Features
Modify Feature
Calibrate Route Feature
i e Modify Porkion of a Line
B- Topology Tasks
- Modify Edge
- Reshape Edge
- fuko Complete Polygons

Edit sketch

Although ArcScan supports its own raster tracing tool, you can
also use the Editor’s Sketch tool to trace raster cells. In cases
where you want total control regarding the creation of vertices,
the Sketch tool provides this functionality. The Sketch tool will
respect the current raster snapping settings to ensure accuracy
when creating features.

Editor = | [ |ﬂ|: Task:

24
A
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37



Undo and redo

As with all the Editor operations, all ArcScan operations can be
reversed by using the Undo command. Additionally, the Redo
command will reverse the operations previously negated by the
Undo command.

ﬂﬁ\‘!'/

Additional editing tools

In addition to the tools and commands available from the Editor
toolbar, ArcGIS supports a variety of tools to further extend the
editing functionality. These include tools for topology, advanced
editing, and spatial adjustment that can assist with editing
features once you complete the vectorization. Click the Editor
menu and click More Editing Tools to access them.

Editor =
| Stark Editing
Stop Editing
Save Edits
Move. ..
Split...
/" Divide...
& Buffer...
JV Copy Farallel...
Merge.. .
LIy
Intersect
Clip....
More Editing Tools » F——
W Disconnected Editing
Load @hjects, . Advanced Editing
W Route Editing
- Metwork Editing
gprienss Edit Cache
Spatial Adjustment
Dimension
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Saving edits

When you are satisified with the results of the vectorization, you
will need to save the edits to retain the features and any changes
you have made to them. You can periodically save edits or wait
until you have finished your edit session. Click the Editor menu

and click Save Edits.

Editar =

Stark Editing
Stop Editing

Maove, ..

Split...
~ Divide. .,
' Buffer...
/V Copy Parallel...
Merge...
(=g}
Intersect
Clip...
More Editing Tools »

@ \alidate Features, .,

Do you want ko save vour edits?

Load Objects,. .
Snapping. ..
Opkions.. .
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Adding the Editor
toolbar

Before editing geographic
feature data within ArcMap, you
must first add the Editor toolbar.

Tip

Adding the Editor toolbar
from the Tools menu

You can also add the Editor toolbar

from the Tools menu. Click Tools
and click Editor Toolbar:

Tip

Adding the Editor toolbar
from the View menu

You can also add the Editor toolbar
by clicking the View menu, pointing
to Toolbars, and checking Editor:

Tip

Adding the Editor toolbar
using the Customize dialog
box

Click the Tools menu and click
Customize. Click the Toolbars tab
and check the Editor check box.

ARCScAN BAsICS

1. Start ArcMap.

2. Click the Editor Toolbar
button to display the Editor
toolbar.

3. Click the toolbar’s title bar
and drag it to the top of the
ArcMap application window.

%WH‘?

% Untitled - ArcMap

] Eile Edit View Inset Selection Tools Window Help

]Dl}“ﬂé‘% a><|m m‘{l}‘]&?,?ﬂﬁﬂﬂ ":JZ|@|R?|
e

£F Layers

Display [ Sourcs R )

| oawng~ & G0 O~ A~ =B CIFTEsl B 7 u A A v

@ [372.30 116.08 Unknowin Units |
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Starting and
stopping an edit
session

All editing takes place within an
edit session. To begin, choose
Start Editing from the Editor
menu. The edits you make are
immediately visible on your map
but are not saved to the
database until you choose to do
s0.

If you’re working with large
amounts of data, you can speed
up the editing and selection of
features by creating an edit
cache. An edit cache holds the
features visible in the current
map extent in memory on your
local machine. An edit cache
results in faster editing because
ArcMap doesn’t have to
retrieve data from the server. »

Editing a map with more
than one collection of
datasets

You can only edit one collection of
datasets—one workspace—at a
time. These can be geodatabases
and shapefiles. If your map
contains more than one collection,
when you choose Start Editing you
will be prompted to choose which
one you want to edit.
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Starting an edit session
1.

Start ArcMap and add the

Editor toolbar.

Click Editor and click Start

Editing.

The Editor toolbar is now

active.

J Editor > |

St Editing
Saye Edits
(=
Sollts.
Divide:..
Buffier: ..

NN

Gopy Earallel .
[MErEE. .«

(el g}

Intersectk

i

More Editing Tools
#2 Yalidate Selection. ..
STAREITE e

Opkions...,

>

£ Untitled - AccMap M=
Fie Edlt View lnsert Selection Took Window Help |
Dﬁﬂ@‘%éx‘nm|\t‘m4uﬁnn v‘@|‘§j‘§?|

D e e e = A =)

B £F Layers 7| ~

= 10ads72{05lne

2 @ Speedireck

Edge type:

Soft Edge

— Hard Edge

Elevation
[ 650.000000 - 707777778
[] 707.777778 - 725 555556
I 725 565556 - 743 333333
[ 743.333333 - 761111111
I 761111111 - 778.898888
I 773.883333 - 796 56667
I 736.665657 - 814.444444
[ 814.444444 - 832 222222
[]832.222222 - 850,000000

Display B R I
|omia kGO~ A~ SRS B £ U A~ &~ dr 2~
Humber of features selected: 0 @ [-107.76 50,43 Decimal Degies: | 7

The Editor toolbar is now active.
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You can create an edit cache by
clicking the Build Edit Cache
command on the Edit Cache
toolbar. When you’re finished
editing, you can save any
changes you’ve made or quit
editing without saving. You can
also save the edits you’ve made
at any time by choosing Save
Edits from the Editor menu.

Tip

Zooming to your edit cache
extent

You can quickly return to your edit
cache extent at any time in your edit
session. Click the Zoom to Edit
Cache button on the Edit Cache
toolbar.
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Creating an edit cache

1. Add the data you want to edit.

2. Click the Zoom In button on
the Tools toolbar.

3. Zoom in to the area on the
map that you want to edit.

4. Click the Build Edit Cache
button on the Edit Cache
toolbar.

The features visible in the
current extent are held in
memory locally.

Edit Cac._HE

Saving your edits in the
middle of an edit session
1. Click Editor.

2. Click Save Edits.

Any edits you have made are
saved to the database.

Editar ¥ ——0

Sttt Editing
Stop Editing
EINE O
Maove,.,
Split. ..
" Divide...
' Buffer...
Af Copy Parallel...
Merge...
(] gielp}
Intersect
Clip...
More Editing Tools »

@ Yalidate Features, ..
Laad Objects,, .
Snapping...

Opkions...,
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Stopping an edit session

Editing a map with more
than one data frame

If your map contains more than
one data frame, you will be editing
the data frame that is active when
you choose Start Editing. To edit a
different data frame, you must
choose Stop Editing and choose
Start Editing with the desired data
frame active.

For a discussion of data frames,
see Using ArcMap.

Tip

Editing in layout view

You can also edit data in a map that
you re preparing. Click the View
menu and click Layout View. For
more information about working in
layout view, see Editing in

ArcMap.
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1. Click Editor and click Stop
Editing.

2. To save changes, click Yes.
To quit without saving, click
No.

Editor >

Save Edits

Move. ..
Splt...
Divide. .,
Buffer...

ol Y

Copy Parallel. ..
i [=ie =

[ricn
Interseck
Clip...

More Editing Tools

@ \alidate Features, .

Load|@hjects, ..
Snapping. ..

Opkions...

»

Save

Do you want to save pour edits?

Stark Editing |

Cancel I
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Enabling the
ArcScan
extension

Before you can start using
ArcScan, you must enable the
ArcScan extension in ArcMap.

Enabling the ArcScan
extension while in an edit
session

Ifyou enable the ArcScan extension
while already in an edit session, the
ArcScan extension will not be
activated until you stop and restart
the edit session.

For information on ArcGIS
extensions, see the ArcGIS Desktop
Help topic ‘Using ArcGIS
extensions’.

ARCScAN BAsICS

Click the Tools menu and
click Extensions.

Check ArcScan.
Click Close.

Tools

Efz— Editor Toolbar

Graphs 3
Reports »
Geocoding »

£+ add v Data...
% add Route Events. .
E Rouke Events GeoProcessing Wizard...

I+l Buffer Wizard...
@ GeoProcessing Wizard. ..
& ArcCatalog

Macros »
Cuskormize, .,
Shyles »
Options...

Extensions

Select the extenzions you want to uze.

w0 30 Analwst
ArcPress

ArcSoan
Geaostatistical Analyst
Publigher

Spatial Analyst

{1 Stestap Europe
O Steettdap USA

D escription:

ArcScan 8.2
[c] ESRI 19332002

ArcScan extension to ArcG1S that supports the creation of
wectors from a raster image.

About Extenzions |

Close
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Adding the
ArcScan toolbar

Before using the ArcScan tools
and commands, you must first
add the ArcScan toolbar.

The ArcScan toolbar will
become active only when the
following conditions exist:

The ArcScan extension is
enabled.

An edit session has been
started.

At least one raster layer and
one vector layer (line or
polygon) has been added to
the map.

The target raster layer has
been symbolized into two
unique colors.

Tip

Are there other ways to
add the ArcScan toolbar?

You can add the ArcScan toolbar to

ArcMap by clicking the Tools menu
and clicking Customize. In the
Customize dialog box, click the
Toolbars tab, check the ArcScan
check box, and click Close.
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1.

Click View, point to Toolbars,
and click ArcScan.

The ArcScan toolbar will
appear in the map.

Wiew

§ Drata Yiew
4

Layout Yiew

ZLoaom Data

Zoormn Layouk
Bookmarks

Toolbars

E Table OF Contents

|T Status Bar

Overflow Labels

Identify Results

E Scrollbars
& Rulers

l>¥- Glides
Grid

|7 Main Menu
|7 Standard

'7 Tools
|7 Ciraw
[+ Editor

Data Frame Properties. ..

ArcScan

Raster: [parcelscan.img - ‘ ) ‘ Wectorigation ¥ [} ﬂ‘ Raster Cleanup ‘ Cell Selection = [#1 &, ﬂ‘l -}

Using ArcScan For ARcGIS



Changing the
raster layer
symbology

Before you can start working
with your raster layer in
ArcScan, you must ensure that
the raster’s layer symbology is
displayed as two unique colors.
The ArcScan toolbar will
become active once the
symbology 1s changed.

This is required since ArcScan
only supports bi-level raster
imagery. ArcScan will support
any two colors so long as they
are unique colors with unique
color values. You can use the
Unique Values rendering option
to display the raster as two
unique colors. You can also use
the Classified rendering option
to display the raster as two
classes.

For more details on symbolizing
raster data in ArcMap, see Using
ArcMap.

ARCScAN BAsICS

In the table of contents, right-
click the raster layer and click

Properties.

Click the Symbology tab.
In the Show box, click the

Unique Values option.
Click OK.

Layer Properties

Gieneral | Source | Etent | Display  Svmboloay | Fields | Joins & Relstes |

Show:
n | Draw raster assigning a color to each value
Classified
Stretched “alue Field Color 5chenn
LValue | h |
Sprbol | cvaLUE> [ Latel [ Count_|
[T <= other values> <all other values>
<Heading> VALUE
- a 1] 7
Ch 1 :
Add AllValues Add Values... Femaye Default Calors |
r- Display NoD ata s -
oK I Cancel | Apply |

Layer Properties

Classified
Stretched

General | Source | Extent | Display  Symbology |Fields | Joins & Relates |

| Draw raster assigning a color to sach value

WValue Field
’VIValue

K

Color Schems
I

El

Symbal | <MALLIES

[ Label

[ Count

T <l other values>

<all other valuesy

<Heading> VALUE
| O 0 7
1 1 7
Add Al Values | AddValues Femove Default Colors |
r- Display MoD ata as |-
T e T

o
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Setting the classified 2

Working with multiband rendering option
;;hSters 74 ith Itib d 1. In the table Of Contents, rlght- Generall Sourcel Extentl Display  Symbology |F|e\ds | Joms&HeIatesI
. . b
en working wi mu ban click the raster layer and click E = [ Draw raster assigning a color to each value
rasters (RGB Composite), only add . Classtied
Properties. Shetched Yahie Field i
one band from the raster dataset to Lvme £l (I 5
the map and classify the layer as 2. Click the Symbology tab.
i Syl [ <#ALLE: [ Label [ Court [ =]
two classes. 3. In the Show box, click the I <ol ot v ol viest =
[ ]
Classified option. sheadme oLiE 1
1 7
4. In the Classification box, click 2 E
3 ?
the Classes dropdown arrow 1 3
. 5 :
and click 2. —H ;B
5 ClICk OK AddAl\Va\uEsl Add Values. Hemayve: Default Colors |
r- Display NoData as I~
oKk | cencel | ey |

Layer Propetties

General | Saurce|| Extent | Display  Symbalogy | Fields | Joins & Relates |
Show

Classified
Stretched — Field: Classification

Yalie: VALUES | Natural Breaks Henks] o
I
Normalizstion: [<FiCne || Blasses [z =] Classite.

Color o S -

‘ Draw raster grouping values into classes

Symbal | Fange [ Label I
[ Jn-593m% 0-59375
| [kEual 5 937500001 - 20
I~ Show class breaks using cell values Display NoData a5 \-l

0K | Caneel | gy |

o
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Selecting the
target raster layer

ArcScan requires that you
choose a target raster layer
prior to using the ArcScan tools
and commands. The target
raster layer will be used for
raster selections, raster
cleanup, and vectorization.

This choice is available on the
ArcScan toolbar’s Raster
section. All raster layers that
have been symbolized to
display unique colors will be
available in the Raster
dropdown list. If your map only
contains one raster layer, it will
be set as the target raster layer
by default.

ARCScAN BAsICS

1.

Click the ArcScan toolbar
and click the Raster
dropdown arrow.

Click the target raster layer.

The target raster layer will
now be displayed in the
Raster dropdown list.

Raster: (S35p0702,kHF

S35p0702.iF
53500703, Hf

Raster: |535p0704.tif

j | E | Veckariza

j | E | Veckbariza
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Setting the Changlng the Yectorization ™

1 H VeCtorization methOd | Yectorization Settings. ..
vectorization :
. o Shiaw Previ
. 1. Click the Vectorization menu = = TEE
options and click Options. Sors TR
ArcScan supports two 2. Click a vectorization method.
vectorization methods for batch 3. Click OK.
mode: centerline and outline. Vectorization Options HE
The centerline vectorization General |
method allows you to generate | Wectorization Methed
vector line features at the & Centmine " Outine 9
center of the raster cells. The P
centerline vectorization method e I:l I —

is the default setting.
. . ) Background Calor Y alue: ID 'l
The outline vectorization ’ -

method allows you to generate

vector polygon features at the  Previom Symbel

borders of the raster cells. » Lo | — -l

Ti p Advanced..

Adding data to support the ok | caneal | sepy
vectorization methods 1
Each vectorization method requires é

certain data types to which to write.
The centerline method requires that
an editable line layer exists in the
map. The outline method requires
that an editable polygon layer exists
in the map.

Examples of centerline and outline vectorization of river data

48 Using ArcScan For ARcGIS



Since ArcScan supports bi-level
raster imagery, the notion of
foreground and background
colors is important.

By default, ArcScan will use the
foreground color for raster
selections, raster cleanup, and
vectorization. Typically, the
foreground color will represent
the raster cells that are to be
vectorized. However, there may
be cases when you will need to
switch the foreground and
background raster colors. You
switch raster colors by using
the Toggle Colors command
that is available in the
Vectorization Options dialog
box. »

Tip

Automatic foreground and
background colors

ArcMap will automatically
determine the foreground color by
comparing the number of pixels in
each symbol. The symbol that has
the lesser number of pixels will be
designated as the foreground color.

See Also

For more information on toggling
raster colors, see ‘Using the Raster
Painting tools’ in Chapter 5.

ARCScAN BAsICS

Toggling the raster
foreground and
background colors

1.

Click the Vectorization menu
and click Options.

Click Toggle Colors.
Click OK.

Wectorizakion =

Vectorization Settings. ..

Shiow Preview

! Generate Features. ..

Yectorization Dptions

General |

% Centerline

~ Wectorization Method

€ Outline

r— Raster Color

Foregraund l:l Colar Yalue: |1 'l
Background - Color Value: ID vl
Togale Colaors :

~ Preview Symbal

Line: | Folygon: -|

Advanced. |

QK | Cancel | Apply |
Yectorization Dptions ﬂ ﬂ
General I
—Wectorization kethod
& Centerline  Dutine
— Fiaster Color
Foreground - Color Walue: ID 'l
B ackground I:l Color Value: I] VI
Toggle Colors |
— Preview Spmbal
Line: — | Polpgon: -|
Advanced... |
ok I Cancel | Lpli |
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You can change the line and
polygon symbols that are used
for the vectorization preview in
the Vectorization Options dialog
box. This allows you to
customize the preview symbol-
ogy so that it will differentiate
from other feature layer
symbology that is present in
the map.

The Symbol Selector dialog box
will appear when you click the
symbol buttons located in the
Preview Symbols section. For
lines, you can change the
symbol, color, and width. For
polygons, you can change the
symbol, fill color, outline width,
and outline color. »

Tip

Hiding the preview symbols
You can hide the preview symbols
by setting the symbol color
properties (i.e., color, fill color,
outline color) to No Color:

For more information on modifying
symbols, see Using ArcMap.
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Changing the preview

symbols

1. Click the Vectorization menu
and click Options.

2. Click Line or Polygon.

In the Symbol Selector dialog
box, click a new symbol or
change specific properties of
the symbol.

4. Click OK to close the Symbol
Selector dialog box.

5. Click OK.

Yectorization ™

Weckorization Settings. ..
Shiaw Preview

'.l Generate Features. ..

Yectorization Options

General |

HE

— Wectarization Method

% Centerline  Outline

— Raster Calor

Foregraund l:l Color % alue: |1 'l
Background - Caolor ¥ alue: IEI 'l
Toggle Calars

r— Preview Symbol

Line: | Folygon: g

()

Advanced...

[i]'3 Cancel Appl _6
Symbol Selector [ 7]
Cateqony: IAH j - Preview
=
— = ©
Highway Highway Ramp Expressway
i~ Options
Color: -
Expresswap Ramp  Major Road Auterial Strest Width 1.00 _:I
_ _ —_—
Collector Street  Residential Street Railioad
—— — —_— P |
Fiver Bounday,  Bounday, State More Symbols Z
National
Save. Besat I
______ — — | —o
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The Advanced OptiOHS dlalOg Setting the advanced Veckarization =

box ‘allows you to spemfy the options ————

maximum number of vertices b Previems

that will be used to construct 1. Click the Vectorization menu T ;enerate oo,

polygon features during batch and click Options. _

vectorization. 2. Click Advanced.

By default, this setting is 3. Enter a new value for the

enabled and uses a value of Maximum Number of Vertices Vectorization Options HE
100000 for the maximum number in a Polygon setting. Ganera |

of vertices a polygon feature -~ .

can have. This value can be 4. Click OK to close the fetezsienEnes _

increased by manually entering Advanced Options © Gertelne € Outine

a smaller or larger value dialog box. ~ Riaster Color

depending on the input raster 5. Click OK. Fosgrourd | | Colrvabe [1 =]
data. If this value 1s exceeded seckgeund [ convee T3]

during vectorization, ArcScan

will generate line features in

place of polygon features. ~ Preview Symbol

Line: —l Palygan: -|

Tip
e’——Advanced
Disabling the Advanced bt |
Optlons ok | Cancel | Apply
You can disable the Maximum
Number of Vertices in a Polygon e

setting by unchecking the check box
in the Advanced Options dialog

box. Advanced Options 21 %]

— Maximumn Mumber of Yertices in a Polpgon

Ti p Palygons containing a very large nurmber of vertices may
reduce Archdap's performance.

Malntaln ! ng oPtlmaI IV Lirit the number of vertices in a polygon to:

performance e———fwnnnu

Vectorization performance may be
IF thiz number iz exceeded a line will be

adversely affeCted iftheMaXimum generated instead of a polygon.

Number of Vertices in a Polygon

setting is disabled. It is recom- ok | _ cancal
mended that this setting remain

enabled for optimal vectorization o

and ArcMap performance.
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Raster tracing

INTHIS CHAPTER ArcScan provides the tools required to perform interactive vectorization.
: ; This process, referred to as raster tracing, allows you to create vector
* An overview of raster tracing features along the centerline of connected raster cells. Raster tracing gives

you total control over the vectorization process and is enhanced by the raster
snapping capabilitiesintroduced with ArcScan. Raster tracing isintended for
those who need to vectorize dense areas of the raster or portions of the
» Types of snapping properties raster where noise or other cells overlap the target raster lines. It isalso
designed for those who prefer to closely manage the creation of vector data.

e The Snapping Environment
window

» Using the snapping environment i ] J )
This chapter provides an introduction on how to use ArcScan raster

 Setting the raster snapping snapping and tracing tools. It coversthe raster snapping environment,
options determining raster line widths, and using the Sketch and Vectorization Trace

: _ : toolsto create line and polygon features.
e Using the Raster Line Width tool

* An overview of the vectorization
settings

e Applying the vectorization settings
for raster tracing

e Creating features using the Sketch
tools

e Creating features using the
Vectorization Trace tool
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An overview of raster tracing

Raster tracing involves the manual creation of features assisted
by the ability to snap to raster cells. Raster tracing is typically
employed when the user wants total control of the vectorization
process or only needs to vectorize a small area of the raster
image. It can also be used in situations where the resolution of
the scanned image is poor and, therefore, requires careful
digitizing to ensure the appropriate raster cells are traced and
integrated into the vector-based feature layer.

Raster tracing allows a higher level of flexibility for vectorization
since you can use the Editor’s Sketch tool or the ArcScan
Vectorization Trace tool to generate features.

Editing options

ArcScan relies on settings supported in the Editing Options
dialog box. These include settings for snapping tolerance, stream
tolerance, and snap tips. Since the ArcScan extension is specific
to raster data, snapping tolerance should be set to pixels.

Raster snapping

Raster snapping was introduced by ArcScan to provide an
accurate way to trace connected cells. The ability to snap to
connected cells can help make interactive vectorization more
efficient.

The raster snapping properties are set in the Editor’s Snapping
Environment window under the Raster snap agent tree. You can
choose to snap to the following locations of raster connected
cells: centerlines, corners, ends, intersections, and solids.

Raster snapping allows you to accurately create features that
follow the middle of the raster linear elements. The Editor’s
Snapping tolerance applies to both vector and raster snapping
properties.
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Raster snapping options

ArcScan also supports its own snapping options that are specific
to raster tracing. These can be found in the Raster Snapping
Options dialog box, which is accessible from the ArcScan toolbar.
These options include settings for the foreground and
background colors, maximum raster line width, solid diameter
range, and hole size. Maximum raster line width is an important
setting for vectorization. Since ArcScan will only recognize lines
that are less than or equal to the maximum line width value, raster
linear elements that do not meet this criteria cannot be snapped to
or traced.

Target layer

Another setting that ArcScan relies on is the target layer, which is
located on the Editor toolbar. Features created with the Sketch
and Vectorization Trace tools will be written to the current target
layer. Target layers can be line and polygon feature layers.

Using the Sketch tool to trace rasters

You can use the Sketch tool to trace raster cells and create vector
features. This method provides total control of where vertices are
constructed for the feature. With the exception of snapping to
raster cells, the Sketch tool will behave as it does during typical
vector-based feature editing. All of the functionality supported
by the Sketch tool is still available when using it within the
ArcScan environment.
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Vectorization settings

Vectorization settings allow you to influence the structure of the
output vector features. These settings apply to both interactive
and batch vectorization processes. In raster tracing, vectorization
settings only impact features that are created using the
Vectorization Trace tool. These settings do not influence features
that are created using the Sketch tool.

Vectorization settings allow you to fine-tune the outcome of the
raster-to-vector conversion. You can use them to control which
raster cells are available for vectorization, the degree of
generalization and smoothing used to create vector features, and
how to deal with atypical characteristics of the raster.

Using the Vectorization Trace tool

The Vectorization Trace tool is designed as the main component
of the raster tracing task. It is similiar to the Sketch tool in regards
to starting and finishing a sketch. However, its usage goes
beyond that by providing specific functionality to make the
tracing of raster cells an efficient process.

Once an appropriate raster snapping environment is set up, you
can begin tracing raster cells by clicking at a start location and
pointing the vectorization tool in the direction you wish to trace.
The tool will follow the centerline of the raster linear element and
create vertices at various locations based on the current
vectorization settings. This process is much faster than
traditional digitizing methods since it will create features
continuously until it reaches the next raster intersection or the
end of the raster line. In cases where it encounters a
noncontiguous area of the raster linear element, it will prompt you
to direct the trace tool to a new start location. This
semiautomated method for tracing raster cells can help save you
time and increase productivity.

RASTER TRACING

Saving edits

As with standard editing practices, any new features created

during the vectorization process must be saved to the database.
You can save edits during the edit session or wait until you stop

editing.
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The Snapping Environment window

The layers in your map
document are listed here.
Set the snapping priority—
the order in which snapping
will occur by layer—by
dragging the layer

names to new locations.

The Edit Sketch tree shows
snapping properties that
work with a sketch.

The Raster tree shows
snapping properties that
work with raster cells.
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You can keep the window

open as you work—
any changes in settings

are effective immediately.
Click Close when you are

finished.

Snapping En¥ironment

Laver | Werke:x | Edge | End |
Parcellines O O O
ParcelPolygons O O O

Check the type of snapping
——— properties you want for
each layer.

El-[] Edit Sketch

[ Edit sketch vertices
[] Edit sketch edges
[ Perpendicular ko sketch

B[] Raster

[] Centerlines
[ Corner
[] Inkersection
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Types of snapping properties

When you use the snapping environment to create or place a new feature in an exact location relative to other features, you must
choose to which part of existing features—vertex, edge, or endpoint—you want your feature to snap. These choices are called layer
snapping properties. You can also specify snapping properties for the edit sketch itself; these are called sketch snapping properties.
You can set both types of snapping properties using the Snapping Environment window. The following table briefly explains each of the
layer snapping and sketch snapping properties.

Layer snapping properties Sketch snapping properties
Vertex Snaps to each vertex of the features in Perpendicular to sketch Lets you create a segment
that layer. that will be perpendicular to
the previous segment.
— _{:}
Edge Snaps to the entire outline—both segments Edit sketch vertices Snaps to the vertices of the
and vertices—of each feature in that layer. sketch.
.
’
s
’,
l
Endpoint Snaps to the first vertex and the last vertex in a Edit sketch edges Snaps to the entire outline—
line feature. both segments and
vertices—of the sketch.
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Types of raster snapping properties

When you use the snapping environment to trace raster data, you must choose to which part of the raster element you want your
sketch or trace tool to snap. These choices are called raster snapping properties. You can set these raster snapping properties using the
Snapping Environment window. The following table briefly explains the raster snapping properties.

Raster snapping properties

Centerlines Snaps to the middle of the raster linear element Ends Snaps to the endpoint of a raster linear
. clement.
Centerlines
I S i
Corner Snaps to the corner where two raster linear Solid Snaps to the centerpoint of a raster solid.
clements meet.
Solid
Carner
Intersection Snaps to the junction where three or more raster
linear elements meet.
Intersection
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Using the

shapping
environment

The snapping environment can
help you establish exact
locations 1in relation to other
features. Setting the snapping
environment involves setting a
snapping tolerance, snapping
properties, and a snapping
priority.

The snapping tolerance is the
distance within which the
pointer or a feature is snapped
to another location. If the
location being snapped to
(vertex, intersection, or
centerline) is within the
distance you set, the pointer
automatically snaps (jumps) to
the location. »

Tip

Viewing the snapping
tolerance

To see the current snapping

tolerance, hold down the T key
while using the Sketch tool.

RASTER TRACING

Setting the snhapping
tolerance

1. Click Editor and click
Options.

2. Click the General tab.

3. Click the Snapping tolerance
dropdown arrow and click
the type of measurement unit
you want to use for the
shapping tolerance—pixels
or map units.

Pixel measurement units are
recommended for use with
raster snapping.

4. Type the desired number of

measurement units in the
Snapping tolerance text box.

5. Click OK.

Editing Options

e—- General | Tupulugyl Versiuningl Units I EdilTasksI Edit Cachel

Dizplay measurements wsing 4 decimal places

|
Snapping tolerance: I 10 Ip\xels -]

Sticky move tolerance: I 0 pixelz

™ Stretch geometry proportionately when moving a vertes
¥ Show snap tips.
Stream Maod

Stream tolerance: I 0 map units

Group I 50 points bogether when straaming

00

0k I Cancel

Apply
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The circle around the pointer in
the graphics below represents
the snapping tolerance. When
the location being snapped to
(orange point) is outside the
snapping tolerance, the
snapping location (blue dot)
stays with the pointer (top
graphic). When the location
being snapped to is inside the
snapping tolerance, the
snapping location moves away
from the pointer and snaps to
the target location (bottom
graphic).

You can choose the part of the
feature—vertex, edge, or
endpoint—to which you want
your new feature to snap by
setting the layer snapping
properties. When tracing
rasters, you can choose the part
of the connected cells—
centerline, corner, intersection,
end, or solid—to which you
want your new feature to snap
by setting the Raster snapping
properties. »
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Setting snhapping

properties

1. Click Editor and click
Snapping.
The Snapping Environment
window appears.

2. Check the snapping proper-
ties you want.

The snapping properties are
effective as soon as they are
checked or unchecked.

Editor >

Stark Editing
Skop Editing
Save Edits

Move. ..

Splt...

Divide. ..
Buffer...

Copy Parallel. ..

ol N

[Merge, .,

Uriamn

Inkerseck

Clip...

More Editing Tools »
@ ‘alidate Features. ..

Load Objects, .,

Qpkions, .. |

Snapping Environment B

Laver | Verkex | Edge | End |
Parcellines O O
ParcelPolygons O O

O—f= 0 cdtsieteh

---- [ Edit sketch vertices

---- [ Edit sketch edges

---- [ Perpendicular ko sketch
=[] Raster

---- [ centerlines

|

[
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You can also set the snapping
priority for layers on your map.
The order of layers listed in the
Snapping Environment window
determines the order in which
snapping will occur. Snapping
occurs first in the layer at the
top of the list and then in each
consecutive layer down the list.
You can easily change the
snapping priority by dragging
the layer names to new
locations.

Tip

Sketch snapping
properties

You can set snapping properties
that apply specifically to an edit
sketch in the Snapping Environ-
ment dialog box as well; these are
located at the bottom of the
Snapping Environment window.
For more information, see ‘Types
of snapping properties’ in this
chapter.

RASTER TRACING

Setting the snhapping
priority

1. Click Editor and click
Snapping.

The Snapping Environment
window appears.

2. Click and drag the layer
names to arrange them in the
order in which you want
snapping to occur. (The first
layer in the list will be
snapped to first.)

The snapping priorities you
set are effective immediately.

Editor =

Stark Editing
Skop Editing
Save Edits

Move. ..
Split. ..
" Divide. ..
’ Buffer...
Ax Copy Parallel. ..
[Merge. .,
Urian
Inkerseck
Clip...
More Editing Tools »

@ ‘alidate Features, ..

Load Objects. .,

Qpkions, ..

Snapping Environment B

Layer | Werkex | Edge |

Q_E_Parcelunes O O
| ParcelPalygons N N

=[] Edit Sketch

----- [ Edit sketch vertices

----- [ Edit sketch edges

----- [] Perpendicular to skekch
B[] Raster

----- [ Centerlines
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Setting the raster
shapping options

ArcScan supports a separate
options dialog box for raster
snapping. The Raster Snapping
Options dialog box is accessible
from the ArcScan toolbar, and it
allows you to apply settings
that are specific to the raster
tracing experience.

The first option in this dialog
box 1s for toggling the raster
foreground and background
colors. Raster tracing only
works on foreground colors, so
this tool allows you to switch
the desired color to foreground
status without having to
change the raster layer
symbology. »

Tip

Automatic foreground and
background colors

ArcMap will automatically
determine the foreground color by
comparing the number of pixels in
each symbol. The symbol that has
the lesser number of pixels will be
designated as the foreground color.
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Toggling raster
foreground and
background colors

1. Click the ArcScan toolbar
and click the Raster Snap-
ping Options button.

2. Click the Toggle Colors
button.

The foreground and back-
ground color graphics will
switch.

3. Click OK.

Arcscan |
j | 1 | Wectoriza
I

Raster: IParceIScan.img

Raster Snapping Options

o

General |

— R aster Color
Faster snapping occurs at foreground cells

Foreground - B ackground I:I Toggle Colors |
—_—

— Raster Line Width

Shap to razter inear features with a width lezs than or equal to thiz

wvalue.
bl irnin wicth: |? 1-100.0

r— Raster Solid Diameter
Shap to raster zolid features with a diameter between these values.

Firy waidth: |5 I & width: |?5

— Haole:

Holez in razter features are ignored while shapping. Hole size iz a
diagonal pixel length.

Hole size: IEI raster pixels.

ak. I Cancel Applp
1
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The next option in the dialog
box pertains to specifying a
maximum raster line width for
tracing. Based on the value you
enter, ArcScan will only allow
you to snap to raster lines that
are equal to or less than the
maximum line width value. This
allows you to control which
lines can be snapped to and
ultimately vectorized based on
their line width. »

How can | determine an
appropriate maximum
raster line width?

You can use the Raster Line Width
tool to determine the line width for
a series of connected cells. For
more information about this tool,
see ‘Using the Raster Line Width
tool’in this chapter.

RASTER TRACING

Specifying the maximum
raster line width
1. Click the ArcScan toolbar

and click the Raster Snap-
ping Options button.

2. Enter a value for the maxi-
mum raster line width.

3. Click OK.

Raster: IParceIScan.img j ‘ 7l | Veckoriza
]

)

Raster Snapping Options ﬂ

General I

— Raster Color
Fiaster znapping occurs at foreground cells

Fareground - Background I:I

— Raster Line Width

Snap to raster inear features with a width less than or egual to this
value.
I amimurn width: II? 1-100.0

— Raster Solid Diamnster

Togale Colors |

Snap to raster zolid features with a diameter bebween theze values.

i width: |5 b2 width: |?5

—Hales

Holes in raster features are ignored while snapping. Hole size iz a
diagonal pixel length.

Hole size: ID raster pixels.

DlK I Cancel Apply
1
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Similiar to the raster line width
setting, ArcScan also provides
a setting for snapping to solids.
Solids are a series of raster cells
that represent circular features.
In some cases, there may be
elements in the raster that
qualify as a circle but are not in
the scope of the vectorization
(i.e., periods, dots, etc.).
ArcScan allows you to specity
a minimum and maximum range
for solid diameters. Any solid
whose diameter falls within this
range will be recognized as a
solid and will be available for
snapping. »

Determining solid diameter
You can use the Solid Diameter tool
to determine the diameter for raster
solids. This tool can be added via
the ArcScan commands available
in the Customize dialog box.
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Specifying the minimum
and maximum solid
diameters

1. Click the ArcScan toolbar

and click the Raster Snap-
ping Options button.

2. Enter a value for the mini-
mum solid diameter.

3. Enter a value for the maxi-
mum solid diameter.

4. Click OK.

Raster: IParceIScan.img

j | 1 | Wectoriza
I

Raster Snapping Options

General |

o

EHE

— Raster Color:

Faoreground -

Fiazter znapping occurs at foreground cells

Background I:I Toggle Colars |

r— Raster Line Width

Snap to raster inear features with a width less than or equal to this

walue.
b airriarn widith I? 1-700.0

— Raster Solid Diameter

Snap to raster solid features with a diameter between these values.

a iy wasicith: |5 bl it wicdth: |?5

— Hale:

diagonal pixel length.

Hales inrazter features are ignored while shapping. Hole size iz a

Hole size: ID raster pixels.

u} I Cancel Apply

4]
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ArcScan provides a way to
ignore holes that exist in raster
linear elements when tracing
with the Vectorization Trace
tool. Hole size is measured as
the diagonal distance of the
background cells in pixels.
Holes that are less than the
specified size will be ignored,
and the Vectorization Trace tool
will continue to trace the
connected cells. Holes may
appear in areas of the raster
that represent lines due to poor
resolution.

Raster lines containing holes

Filling holes before tracing
You can use the Raster Cleanup
tools to fill in holes prior to
vectorization. See ‘Using the
Raster Cleanup commands’ in
Chapter 5, ‘Batch vectorization'.

RASTER TRACING

Specifying the hole size

1. Click the ArcScan toolbar
and click the Raster Snap-
ping Options button.

2. Enter a value for the hole
size that you want ignored
during tracing.

3. Click OK.

Raster: IParceIScan.img j ‘ 7l | Veckoriza
]

o

Raster Snapping Options H

General |

— Raster Color
Fiaster znapping occurs at foreground cells

Foreground - B ackground I:l

— R aster Line Width

Snap to raster inear features with a width less than or equal to this
walue,
b ainriare wiclth: I? 1-100.0

— Raster Solid Diamneter

Toggle Colars |

Shap to raster solid features with a diameter between these values.

bty wwidth: |5 bl 2= width: |?5

—Haole
Hales in raster features are ignored while shapping. Hole size iz a
diagonal pixel length.

Hale size: ID raster pixels.

Ok I Cancel Apply
|

o

©
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Using the Raster
Line Width tool

You can find the width of any
raster linear element using the
Raster Line Width tool. This
tool allows you to display the
width of raster lines so you can
determine an appropriate
maximum line width value
setting. This tool is applicable
for both raster tracing and
batch vectorization.

To use the tool, click the Raster
Line Width tool located on the

ArcScan toolbar and place the

cursor over a raster line. A map
tip will display the width of the
line in raster pixels.

Tip

Using raster snapping for
more accurate cursor
placement

You can use raster snapping to help
you display the raster line widths.
This can help by allowing you to
snap to the raster lines for which
you wish to display the width.
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Determining the raster
line width

1. Click the ArcScan toolbar
and click the Raster Line
Width tool.

2. Place the cursor over a
series of connected raster
cells that represent a line
element.

The raster line width will be
displayed in a map tip as
pixels.

| Cell Selection = L;;F! + ﬂ_,_

Setting the maximum line

| Cell Selection ~ [ B B

width

1. Click the ArcScan toolbar
and click the Raster Line
Width tool.

2. Place the cursor over a
series of connected raster
cells that represent a line
element and left-click.

3. If the raster line width value
is acceptable, press Enter;
otherwise, enter a new value
and press Enter.

This will set the maximum
line width value in the
Vectorization Settings dialog
box based on the value you
enter.

;O

Raster Line W...E |
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An overview of the vectorization settings

Vectorization settings are one of the most important components
of the ArcScan extension. These settings allow you to dictate
which raster data can be vectorized and how the geometry of
output vector data should be constructed. No other settings in
ArcScan impact the outcome of the raster-to-vector conversion
as do the vectorization settings.

Vectorization settings apply to both raster tracing and batch
vectorization. When performing raster tracing, you can see how
the settings apply as you trace over the raster cells. In batch
vectorization the same will apply, however, on a larger scale since
a considerable portion of the raster layer will be vectorized, if not
the entire layer. The vectorization settings can be entered and
applied through the modeless Vectorization Settings dialog box.
You can make changes to these settings and see the effects
immediately in the map by using the Show Preview command.

Yectorization Settings ﬂ E

[Geometica =]

W awimurn Line width: I2IJ 1-1000
¥ Compression Tolerance: IUU25— 0.a0i -50.0
T - T
¥ Gap Closure Tolerance: Im— 1-1000.0

Intersection 5 olution:

¥ Smoothing W eight:

Fan &ngle:; IED 0-1200
Huale Size: |5 0-100.0

Styles... | Load or zave a pre-defined vectaorization style
Apply I Cloge

About Yectarization |

The Vectorization Settings dialog box

RASTER TRACING

Once you have established the appropriate settings for your data,
you can proceed with the vectorization. The settings that you
established can be saved as styles and reused on similar data.

Intersection solution

The Intersection Solution setting determines how ArcScan will
generate features that meet at a junction. An intersection is
defined as three or more raster linear elements that meet at a
common point. The corner of a shared parcel boundary is one
example of this.

The Vectorization Settings support three types of intersection
solutions: Geometrical, Median, and None. The Geometrical
intersection solution is designed to preserve angles and straight
lines. This option would be typically used for engineering
drawings and street maps. The Median intersection solution is
designed to work with nonrectilinear angles. This option would
be typically used for natural resource maps (i.c., vegetation, soil,
tributary maps). The None intersection solution is designed for
rasters that have nonintersection features. This option would
typically be used for contour maps.

Examples of Geometrical, Median, and None intersection solutions
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Maximum line width

The Maximum Line Width setting allows you to specify which
raster linear elements are eligible for raster tracing. Raster linear
elements that are less than or equal to the maximum line width
value will qualify for raster snapping and tracing operations. For
batch vectorization, raster linear elements that have a width less
than or equal to the maximum line width value will be eligible for
centerline vectorization. All other raster linear elements will be
vectorized as polygon features if an editable polygon layer exists
in the map.

The Maximum Line Width setting can be used as a filter in cases
where you want to omit larger, thicker lines and only vectorize
the thinner lines in the raster. This setting also affects the
construction of the output features, so it is important to use the
most accurate value possible for the data with which you are
working. You can determine the widths of raster lines by using
the Raster Line Width tool. This tool allows you to display the
width of the raster via a map tip. If you click on a line with this
tool, a small Raster Line Width input box will appear. You can
leave this value unchanged or type in a new value and update
the Maximum Line Width setting by pressing Enter. This
technique can help you save time by allowing you to update line
width settings without having to open the Vectorization Settings
dialog box.

The Raster Line Width tool
68

Compression tolerance

Compression Tolerance is the most significant setting for
influencing the output vector feature geometry. This setting is
used to reduce the number of vertices of line features that are
generated during the vectorization process. Compression is a
vector postprocessing procedure that uses a Douglas—Peucker
generalization algorithm with a specified maximum allowable
offset given as input. The compressed output is a subset of the
original input vertices. Using larger Compression Tolerance
values will reduce the number of vertices that are used to
construct line features. A reduction of vertices will cause the
output line features to differ from the original shape of the source
lines. The Compression Tolerance value does not represent map
or pixel units; rather, it represents an intensity level of the
generalization.

Portion of scanned parcel map Compression Tolerance = .025

Compression Tolerance = 1 Compression Tolerance = 10
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Smoothing weight

This setting is used to smooth line features that are generated
during the vectorization process. Using larger Smoothing Weight
values will result in smoother line features. However, using larger
Smoothing Weights may cause the output line features to differ
from the original shape of the source line. The Smoothing Weight
value does not represent map or pixel units; rather, it represents
an intensity level of the smoothing.

\

o

Portion of scanned contour map Smoothing Weight = 1

— -

e e

-.._..,.-—'—’_'—(‘_r
Smoothing Weight = 3 Smoothing Weight = 10

Gap closure tolerance

The cells that represent lines in the raster may contain gaps. In
most cases, these gaps are a result of the poor quality of the

RASTER TRACING

source document or scanning process. However, sometimes gaps
may be part of an original document’s line symbology. One
example would be the use of dashed lines to represent utility
lines.

The Gap Closure Tolerance is a distance in pixels that is used to
jump over breaks in a raster line. Based on the value you enter,
gaps that are less than or equal to the Gap Closure Tolerance will
be closed during vectorization. However, gaps will not be closed
in places where lines intersect. This setting applies to raster
tracing and batch vectorization.

__— = e e

Gap Closure setting disabled Gap Closure setting enabled

Fan angle

You can add additional intelligence to the gap closure function by
using the Fan Angle setting. Based on an angle you specify, the
gap closure function will use it to search for raster lines when
Jumping over gaps. This can be useful in cases where the raster
line you are vectorizing is curved and contains gaps.

Example of how the Fan Angle tool works
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Holes ArcScan also provides predefined styles that are based on
various types of raster data. These include contours, parcels,

ArcScan provides a way to ignore holes in raster lines during outlines, and polygons. When you load these predefined styles,

vectorization. Holes are small gaps in the raster line that are the vectorization settings will automatically be updated.

completely surrounded ‘py the foreground pixels. These may.be Predefined styles can be used as is or modified and saved as new
caused by the poor quality of the source document or scanning styles

process. Holes that possess a diagonal length less than or equal
to the specified distance will be treated as part of the raster line
when vectorized. The choice to ignore holes is only available for

raster snapping and tracing,
0 Hole size =5

Hole size =

Styles

Once you have determined the optimal vectorization settings for
the data you are working with, you can save this information
using the Styles command. These styles can then be loaded and
reused. This design helps you save time by providing the ability
to retain these settings so you do not have to reenter them.
Additionally, you can create styles for various types of rasters
that are specific to a particular discipline. For instance, if you
work with contour maps on a regular basis, you can create a style
for this raster data type and use it for other contour maps that
you need to vectorize.

70 Using ArcScan For ARcGIS



Specifying the maximum
line width

Applying the

vectorization .

. 1. Click the Vectorization menu
settings for raster and click Vectorization
traC| ng Settings.

2. Enter a value for the Maxi-

Raster tracing is most affected mum Line Width.

by the vectorization settings

that you apply. In the following 3. Click Apply.
pages you will see the steps to 4. Click Close.
take to apply each of these

settings.

Tip

A modeless Vectorization
Settings dialog box

The modeless design of the
Vectorization Settings dialog box
allows you to continually update the
settings and apply the changes
without having to reopen it.

For more information about using
the Raster Line Width tool, see
‘Using the Raster Line Width tool’
in this chapter.

RASTER TRACING

Vectorizakion

Yectorization Setkings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings ﬂ E

IGeometricaI 'I
bl irnunn Line 'width: |2|E| 1-100.0

Interzection Solution:

¥ Compression Tolerance: IUU25— 0.001 - 50.0
EN
¥ Gap Closure Tolerance: I'IU— 1-1000.0
Fan Angle: IED 0-180.0
Hale Size: |5— 0-100.0

Styles... | Laad or zave a pre-defined vectarization tyle
Apply I Cloze |

V' Smoothing wWeight:

About Wectarization |

© 4]
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Setting the compression
tolerance

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Check the Compression
Tolerance box.

3. Enter a value for the Com-
pression Tolerance.

Click Apply.
Click Close.

Vectorizakion

ation Settings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings ﬂ E

Interzection 5 olution: IGeometricaI ‘I
Mairnumn Line 4idth: |2U 1-100.0

Q—F Compression Tolerance: IU_U'257 0.001-50.0 e
M Smoothingweight  [5 1200

¥ Gap Closure Tolerance: I'IU— 1-1000.0

Fan &ngle: IED— 0-1:00

Hole Size: |5 0-1000

Shyles... | Load or zave a pre-defined wectarization style
About Yectorization | Apply I Cloze |

4] 5]
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Setting the smoothing Vectorization

welg ht I ation Setkings...
1. Click the Vectorization menu Show Preview
and click Vectorization | Generate Features,.,
Settings. Options. ..
2. Check the Smoothing Weight
box.
¥ectorization Settings HE

3. Enter a value for the Smooth-

ing Weight- Interzection Salution: IGeometricaI 'I
Click Apply. Masitum Line Width: ~ [20 1-1000
Click Close. ¥ Compression Tolerance: IU.U25 0.001 - 50.0

Q—P Smoothing Weight: IJB— 1-200
¥ Gap Closure Tolerance: I'IU— 1-1000.0
Far Angle: IBD 0-1800
Hole Size: |5 0-1000

Styles... | Load or zave a pre-defined wectorization style

About Y ectorization | Apply Claze |

4] 5]
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Setting the gap closure
tolerance and fan angle
1. Click the Vectorization menu

and click Vectorization
Settings.

2. Check the Gap Closure
Tolerance box.

3. Enter a value for the Gap
Closure Tolerance.

4. Enter a value for the Fan
Angle.

Click Apply.
Click Close.

Vectorizakion

ation Settings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings ﬂ E

Interzection 5 olution: IGeometricaI ‘I
b axirmurn Lime ‘w/idth: |2E| 1-100.0

¥ Compression Talerance: IUU25— 0.001 - 500
V¥ Smaathing Weight: |3— 1-200
O—F Gap Closure Tolerance: I-'Ilu— 1-1000.0
Fan &ngle: F:;ID— 0-1:00
Hole Size: |5 0-1000

Shyles... | Load or zave a pre-defined wectarization style

About Yectorization | Apply Cloze |

o0

5] (6]
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RASTER TRACING

Setting the hole size

1.

Click the Vectorization menu
and click Vectorization
Settings.

Enter a value for the Hole
Size.

Click Apply.
Click Close.

Vectorizakion

ation Setkings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings ﬂ E

Interzection Solution: I Geometrical hd I
bl irnunn Line 'width: |2E| 1-100.0

¥ Compression Tolerance: IUU25— 0.001 - 50.0

V' Smoothing wWeight: |3— 1-200

¥ Gap Closure Tolerance: I'IU— 1-1000.0
Fan Angle: IED 0-180.0

Haole Size: |5 0-100.0

Styles... | Laad or zave a pre-defined vectarization tyle
About Yectorization | Apply I Cloge |
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Creating line
features using
raster snapping
and the Sketch
tool

You can use the Editor’s Sketch
tool to trace rasters and create
line features. This requires the
current edit target to point to a
line feature layer. This process
relies on appropriate raster
snapping settings to ensure
that you create features along
the centerlines of the raster
linear elements.

In addition to snapping to
centerlines, you can snap to
intersections, ends, and solids.
Using the Sketch tool, you can
control where vertices are
created by clicking at desired
locations. To ensure accurate
tracing, you should increase the
number of vertices for curved
raster linear elements.

Tip

Displaying snapping
properties

Enable the Show snap tips option to
display to which raster snap
property your cursor is snapped.
This setting is located in the Editing
Options dialog box.
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1.

3.

Click the Editor toolbar and
click the Sketch tool.

. Snap to a location in the

raster layer.

Click once to start creating
the line feature. »

Editar | ~ ‘ﬂF Task;
e T e

A
& 8 4

Intersection

Centerlines
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For more information about
creating features with the Sketch
tool, see Editing in ArcMap.

RASTER TRACING

4. Click at locations where you
wish to create vertices.

5. When you reach the final  Cortrines
destination, press F2 to finish
the sketch.

A line feature that follows the
raster linear element is now
created.

Intersection
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Creating polygon
features using
raster snapping
and the Sketch
tool

You can use the Editor’s Sketch
tool to trace rasters and create
polygon features. This requires
the current edit target to point
to a polygon feature layer. This
process relies on appropriate
raster snapping settings to
ensure that you create features
along the centerlines of the
raster linear elments.

In addition to snapping to
centerlines, you can snap to
intersections, ends, and solids.
Using the Sketch tool, you can
control where vertices are
created by clicking at desired
locations. To ensure accurate
tracing, you should increase the
number of vertices for curved
raster linear elements.

Tip

Snapping to intersections
first

It is recommended that you start
creating polygon features at
intersections when possible. Since
intersections have the highest trace
priority, this will ensure that the
start and end points share the same
coordinates.
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1.

3.

Click the Editor toolbar and
click the Sketch tool. Seliey ‘ s |ﬁ’_ Taski

raster layer. e fd
Click once to start creating & & A

the polygon feature. »

. Snap to a location in the AP e 0

Intersection

Centerlines
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Tip

Displaying snapping
properties

Enable the Show snap tips option to
display to which raster snap
property your cursor is snapped.
This setting is located in the Editing
Options dialog box.

For more information about
creating features with the Sketch
tool, see Editing in ArcMap.

RASTER TRACING

. Click at locations where you

wish to create vertices.

. When you reach the final

destination, press F2 to finish
the sketch.

A polygon feature that follows
the raster linear element is
now created.

‘I Intersection
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Creating line
features using
the Vectorization
Trace tool

The Vectorization Trace tool is
specifically designed for tracing
connected raster cells. Just
place the tool at an appropriate
start location in the raster and
click once to begin the tracing
process. The Vectorization
Trace tool will automatically
follow the centerline of the
raster cells based on the
direction you point the tool’s
arrow and subsequently
generate vector features.

Using raster snapping in
conjunction with the
Vectorization Trace tool is
highly recommended. However,
it 1s not necessary. The
Vectorization Trace tool will
recognize contiguous raster
cells on its own and create
features without the use of
raster snapping properties. »

Tip

Using raster snapping

1t is highly recommended that you
use raster snapping in conjunction

with the Vectorization Trace tool for
accurate results.
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. Click the Editor toolbar and

click the Vectorization Trace
tool.

E | Yeckorization = 1 ﬂ | Raster Cleanup ™
1

. Snap to a location in the

raster layer.

. Click once to activate the

Vectorization Trace tool.

Point the tool’s arrowhead in
the direction you wish to
trace. »

o

Intersection

Intersection
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The Vectorization Trace tool
works by following along the
middle or centerline of a series
of connected raster cells. When
you click the tool, a cursor will
appear that is similiar to the
standard edit sketch cursor.
Once you snap to a location or
place your cursor over a raster
cell, click once to begin the
trace. An arrowhead at the end
of the line will appear. Point the
arrow 1n the direction you wish
to trace and click once to begin
creating features. The
Vectorization Trace tool will
create features along the raster
linear element until it

(a) reaches the end of the raster
linear element or (b) encounters
a raster intersection. You can
finish the sketch at this point or
continue by repeating these
steps. »

Tip

Why does the Vectorization
Trace tool ignore some
raster cells?

Raster cells that are ignored during
tracing could be exceeding the
maximum raster line width setting.
You can change this value via the
Vectorization Settings dialog box.

For more information about
influencing the output geometry of
vector features, see ‘An overview
of the vectorization settings’ in this
chapter.

RASTER TRACING

5. Click once to start tracing.

The Vectorization Trace tool
automatically creates vertices
based on the current
vectorization settings.

6. If you encounter an intersec-
tion, the Vectorization Trace
tool stops. Point the arrow in
the direction you wish to
vectorize and click once to
continue tracing. »

~J -
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Depending on the current
vectorization settings, the
location and number of vertices
in the line feature will vary. You
can change these settings via
the Vectorization settings dialog
box to improve the outcome of
the tracing.

Once you have finished tracing,
press F2 to finish the sketch.
The next time you save your
edits, the line feature will be
added to the target feature
layer.

Tip

Finishing the sketch with
the Vectorization Trace tool
Besides pressing the F2 key, you
can also double-click to end the
sketch. Additionally, you can right-
click with the trace tool active to

open the tool s context menu and
click the Finish Sketch command.
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7. When you have reached the
end of the raster line or the
start point of the sketch, press
F2 to finish the sketch.

A vector line feature now
represents the connected
raster cells.

~.1-

Using ArcScan For ARcGIS



Creating polygon
features using
the Vectorization
Trace tool

The Vectorization Trace tool is
specifically designed for tracing
connected raster cells. Just
place the tool at an appropriate
start location in the raster and
click once to begin the tracing
process. The Vectorization
Trace tool will automatically
follow the centerline of the
raster cells based on the
direction you point the tool’s
arrow and subsequently
generate vector features.

Using raster snapping in
conjunction with the
Vectorization Trace tool is
highly recommended. However,
it 1s not necessary. The
Vectorization Trace tool will
recognize contiguous raster
cells on its own and create
features without the use of
raster snapping properties. »

Tip

Snapping to intersections
first

It is recommended that you start
creating polygon features at
intersections when possible. Since
intersections have the highest trace
priority, this will ensure that the
start and end points share the same
coordinates.

RASTER TRACING

. Click the Editor toolbar and

click the Vectorization Trace
tool.

E ‘ Vectorization ™ 1 n | Raster Cleanup ™
|

. Snap to a location in the

raster layer.

. Click once to activate the

Vectorization Trace tool.

Point the tool’s arrowhead in
the direction you wish to
trace. »

0

Intersection

Intersection
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The Vectorization Trace tool
works by following along the
middle or centerline of a series
of connected raster cells. When
you click the tool, a cursor will
appear that is similar to the
standard edit sketch cursor.
Once you snap to a location or
place your cursor over a raster
cell, click once to begin the
trace. An arrowhead at the end
of the line will appear. Point the
arrow 1n the direction you wish
to trace and click once to begin
creating features. When
creating polygons, the trace
tool will create features along
the raster lines until it encoun-
ters a raster intersection. When
this occurs, click to resume the
trace. »

Tip

Why does the Vectorization
Trace tool ignore some
raster cells?

Raster cells that are ignored during
tracing could be exceeding the
maximum raster line width setting.
You can change this value via the
Tectorization settings dialog box.

For more information about
influencing the output geometry of
vector features, see ‘An overview
of vectorization settings’ in this
chapter.

84

5. Click once to start tracing.

The Vectorization Trace tool
will automatically create
vertices based on the current
vectorization settings.

6. If you encounter an intersec-
tion, the Vectorization Trace
tool will stop. Point the arrow
in the direction you wish to
vectorize and click once to
continue tracing. »
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Depending on the current
vectorization settings, the
location and number of vertices
in the line feature will vary. You
can change these settings via
the Vectorization settings dialog
box to improve the outcome of
the tracing.

Once you have finished tracing,
press F2 to finish the sketch.
The next time you save your
edits, the polygon feature will
be added to the target feature
layer.

Tip

Finishing the sketch with
the Vectorization Trace tool
Besides pressing the I'2 key, you
can also double-click to end the
sketch. Additionally, you can right-
click with the trace tool active to

open the tool s context menu and
click the Finish Sketch command.

RASTER TRACING

7. When you have reached the
start point of the sketch, press
F2 to finish the sketch.

A vector polygon feature now
represents the connected
raster cell area.

-
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Batch vectorization

IN THIS CHAPTER

* An overview of batch vectorization
* An overview of cell selections

* Interactively selecting connected
cells

e Selecting connected cells by
using an expression query

* Additional cell selection tools and
commands

* Preparing raster data for
vectorization

» The Raster Cleanup session

* Using the Raster Painting tools
and the Raster Cleanup commands

e Applying the vectorization settings
for batch vectorization

e Previewing the vectorization

» Generating features

Batch vectorization is an automated method for converting raster data to
vector features. It can encompass vectorizing the entire raster layer or just a
portion of it based on a defined area. The batch vectorization process involves
other aspects beyond the generation of vector features. These include
preparing the raster data, defining the scope of the vectorization, and
optimizing the settings that influence the geometric makeup of the output
vector features. All of these together comprise batch vectorization.

This chapter will provide an overview of batch vectorization, cover raster
selections, discussraster editing techniques, outline the vectorization settings,
and describe how to generate features.
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An overview of batch vectorization

Batch vectorization may involve a series of procedures to achieve
an acceptable raster-to-vector conversion. Or it can be as simple
as executing one command to generate the vector features.
Depending on the state of the input raster data you are working
with, the vectorization process will vary. This section is intended
to provide an overview of the batch vectorization experience.

Raster preprocessing

Raster preprocessing is the practice of preparing your raster data
for vectorization. This involves removing noise and raster
elements that should not be vectorized. It also involves adding
new features or filling holes and gaps to improve the input data,
which will ultimately help with the success of the vectorization.
ArcScan supports tools to perform these types of operations.
These tools can be found in the Raster Cleanup menu and the
Raster Painting toolbar. Techniques, such as painting, erasing
cells, and exporting to a new raster file, are just a few of the tools
ArcScan has to offer.

Defining the scope

The ability to narrow down the scope of the vectorization can
help save you time and allow you to be more productive. ArcScan
facilitates this process with the support of raster selection tools.
These tools allow you to focus on the data that is targeted for the
conversion via interactive selections and expression-based
queries. You can select a series of connected cells with your
cursor or use the Select Connected Cells dialog box to perform a
more intelligent selection based on criteria that you specify. You
can select cells in either the foreground or background and use a
selection as the basis for feature generation. You can also use
these tools to assist with the raster cleanup process.
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Determining optimal settings

Once you have prepared your raster data for vectorization, the
next step is to determine the best settings for the raster-to-vector
conversion. Using the right vectorization settings for your data is
crucial for ensuring an accurate and successful vectorization.
There is no other process in ArcScan that has greater influence in
the output vector feature construction. With vectorization
settings, you control how intersections will be treated and how
many vertices are used to construct a line feature. Additionally,
you control how much smoothing should be applied to the lines
as well as whether or not to close gaps. Once you have found the
optional vectorization settings, you can save them with the map
document or export them to an ArcScan style, which can then be
reused for similiar data.

Generating features

The final step in the batch vectorization process is the generation
of vector features. Since ArcScan supports both centerline and
outline vectorization methods, data can be created in line or
polygon feature layers. Typically, batch vectorization is
performed for the entire raster layer and, therefore, this is the
default technique. But ArcScan also supports tools that allow
you to vectorize a user-defined portion of the raster. This
provides flexibility in cases where you only need to convert a
certain area of the raster. You can also take advantage of the cell
selection tools and use them in concert with the generate features
command to only vectorize the current selected raster cells.
ArcScan supports vector data creation for two layer formats:
shapefiles and geodatabase feature classes.

Using ArcScaN For ARcGIS



An overview of cell selections

The ability to select raster cells can help make the vectorization
process more efficient. ArcScan allows for two types of cell
selection methods: interactive and expression-based selections.
Cell selections support other processes, such as raster cleanup
and generating features. This section will provide an overview of
cell selections.

Interactive cell selections

The method for interactively selecting raster cells is similar to the
way you select vector features in ArcMap. You can click a cell or
drag a box around connected cells to select them. Cells that are
selected will become highlighted in the current selection color.
You can unselect connected cells by holding down the Shift key
and clicking them. Or you can use the Clear Selected Cells
command to clear the entire selection. You also have the ability to
control what you select with the Interactive Selection Target
command.

Expression-based cell selection

ArcScan provides more powerful cell selection tools by means of
the Select Connected Cells dialog box. This dialog box supports a
variety of choices to narrow down your selection criteria. You can
select connected cells based on their pixel area or the diagonal of
the connected cell’s envelope. You can also select cells in the
foreground or background or only cells that are in the current
extent. In addition to creating new selections, this tool allows you
to add to or remove from the current selection.

BATCH VECTORIZATION

Using cell selections with other tools

Cell selections are intended to be used with other ArcScan
operations. In the raster preprocessing stage, you can use cell
selections to assist with your raster cleanup efforts. Commands,
such as Erase Selected Cells and Fill Selected Cells, solely rely on
a current raster selection. When generating features, you can
choose to only vectorize the currently selected cells. Having this
functionality can help reduce the time it takes to focus on what
needs to be vectorized, which in turn can help increase your
productivity.

Saving cell selections

Cell selections can be saved to a new raster file. This is useful
when you want to narrow down the number of raster elements in
the layer by allowing you to only save what you have selected.
ArcScan can save your selected raster data to the following
formats: SDE® Raster, ESRI GRID, ERDAS® IMAGINE®, and TIFF.
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Interactively
selecting
connected cells

You can interactively select
raster cells using the Select
Connected Cells tool. Located
on the ArcScan toolbar, this
tool allows you to select raster
cells using your cursor. You can
click on individual cells or drag
a box around a group of
connected cells to select them.

You can select cells from the
foreground or background
depending on your current
interactive selection target. You
can add to the selection by
holding down the Shift key and
selecting additional cells. Use
the Clear Selected Cells
command to clear the selection.

Tip

Interactive selection
options

Go to the ArcMap Selection
Options dialog box to change the
interactive selection method. You
can choose to select connected cells
partially or completely within the
box.
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Interactively selecting
connected cells by single
clicking

1. Click the ArcScan toolbar

and click the Select Con-
nected Cells tool.

2. Click the connected cells.

The cells will become
highlighted in the current
selection color.
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To learn how to change the
interactive selection target, see
‘Changing the interactive selection
target’in this chapter:

BATCH VECTORIZATION

Interactively selecting
connected cells by
dragging a box

1. Click the ArcScan toolbar
and click the Select Con-
nected Cells tool.

2. Drag a box around the
connected cells.

The cells will become
highlighted in the current
selection color. Notice that
other cells within the box are
also selected.

| Cell Selection * RF iﬂ+ E_,_
|
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Selecting
connected cells
by using an
expression query

You can select cells by using a
query expression in the Select
Connected Cells dialog box.
This tool offers a more precise
way to select cells by allowing
you to enter specific informa-
tion about the raster data to use
as selection criteria.

Cells can be selected by their
pixel area or the diagonal of
their envelope based on a value
you enter. You can select cells
from the foreground or back-
ground and use operators for
the query. You can also choose
how the selection results will
affect the raster (that is, create,
add to, remove from).

Tip

Finding holes in rasters

Use small cell area values to locate
holes in the raster lines. Once
selected, you can use the Fill
Selected Cells command to help
improve the quality of the lines.

Tip

Selecting only from the
current extent

Check the Select only from the
current extent box to constrain the
cell selection to the current map
display.
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Opening the Select
Connected Cells dialog
box

1.

Click the Cell Selection menu
and click Select Connected
Cells.

The Select connected cells
dialog box will appear.

Click the dropdown arrow
and click a connected cell
selection type.

Click the dropdown arrow
and click where to search for
connected cells.

Click the dropdown arrow
and click an operator to use
for the query.

Enter the total area or
diagonal length in raster
pixels to use for the query.

Click the dropdown arrow
and click how the selection
should affect the raster.

Check whether or not to only
select from the current extent.

Click OK.

Cell Selection
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Save Selection As...

Select connected cells

Choaze the type of connected cell selection:
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Finding the connected
cell area

Additional cell

selection tools
and commands

ArcScan supports additional
cell selection tools that help
you determine the area and
envelope diagonal of cells. This
type of information is useful for
executing cell selection queries.

The Find Connected Cell Area
tool will find the area of the
connected cells in pixels. The
Find Diagonal of the Envelope
of Connected Cells tool will find
the diagonal distance from one
corner of the cells extent to the
other. Both tools will display
these respective values when
you place your cursor over the
connected cells. If you click the
connected cells, the Select
Connected Cells dialog box will
invoke. Depending on the tool
you used to select with, the
dialog box will appear preset
with the selected cells’ spatial
information. »

BATCH VECTORIZATION

1. Click the ArcScan toolbar
and click the Find Connected
Cell Area tool.

2. Place your cursor over the
connected cells to display the
total cell area in a Map Tip.

Click the connected cells to
open the Select Connected
Cells dialog box, which is
preset with the selected cells’
spatial information.

| Zell Selection [:@F! E|!+ E.,.

Finding the diagonal of
the envelope of
connected cells

1. Click the ArcScan toolbar
and click the Find Diagonal
of the Envelope of Con-
nected Cells tool.

2. Place your cursor over the
connected cells to display the
envelope’s diagonal length in
a Map Tip.

Click the connected cells to
open the Select Connected
Cells dialog box, which is
preset with the selected cells’
spatial information.

| Cell Selection = RF E'!+ ﬂi_,_
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You can choose whether to
select cells from the foreground
or background with the
Interactive Selection Target
setting. Cells that exist in the
current target color will be
available for interactive
selection. All other cells will be
ignored for interactive
selection.

Switching the interactive
selection target can be useful
during raster editing. It can also
help select large portions of the
raster’s background. »

Tip

Filling holes and gaps

You can select small holes and gaps
caused by poor scanning and fill
them using the Fill Selected Cells
command. Set the target to
background.
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Viewing the current
interactive selection
target

1. Click the Cell Selection menu
and click Interactive Selec-
tion Target.

The current interactive
selection target will be
checked.

Cell Selection *

Select Connected Cells, .

Interackiv

2chion Target

4 |T Fareground Cells

B Clear Selected Cells

Background Cells

Sawe Selection As. ..

Changing the interactive
selection target

1. Click the Cell Selection menu
and click Interactive Selec-
tion Target and click fore-
ground or background cells.

The Interactive Selection
Target submenu will reflect
the new setting.

Zell Selection -

Select Connecked Cells. ..

Interactive Selection Target

4 ,7 Foreground Cells

B Clear Selected Cells

Background Cells

Save Selection As. ..

Zell Selection -

Select Connecked Cells. ..

Inkeractiv

ection Targek

B Clear Selected Cells

Foreground Cells

|7 Background Cells

Save Selection As. ..

Using ArcScaN For ARcGIS



You can unselect all the
connected cells that are
currently selected by using the
Clear Selected Cells command.

You can save the connected cell
selection to a new raster file.
This allows you to create a new
raster that only contains what
you have previously selected.
ArcScan supports the creation
of the following raster formats:
SDE Raster, ESRI GRID, ERDAS
IMAGINE, and TIFF.

Tip

Other ways to clear
selected cells

You can also clear the currently
selected cells by clicking on any cell
that does not reside in the current
interactive selection target color.

For more information about saving
rasters, see ‘Saving raster edits to
a new file'in this chapter.

BATCH VECTORIZATION

Clearing the connected
cell selection

1. Click the Cell Selection menu
and click Clear Selected
Cells.

All selected connected cells
will be unselected.

Cell Selection

Select Connected Cells, .

Interackive Selection Target B

Clear Selected Cells

Y -

Save Selection As, ..

Saving the raster
selection to a new file

1. Click the Cell Selection menu
and click Save Selection As.

2. Click the Save as type
dropdown arrow and choose
a raster format.

3. Navigate to the folder in
which you want to save the
raster and type a filename.

4. Click Save.
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Preparing raster data for vectorization

The effort required to prepare raster data for vectorization will
vary from one image to another. In some cases, the input raster
may only need minimal changes or none whatsoever. However,
there may be instances when you need to perform a fair amount
of editing to get the raster in a condition that is viable for
conversion. With ArcScan, you can carry out these operations
without leaving the ArcMap environment. This section will
provide an overview of the ArcScan Raster Cleanup toolset.

The cleanup session

ArcScan employs the notion of a cleanup session similiar to that
of the ArcMap edit session. You must start a cleanup session to
activate the commands that are available in the Raster Cleanup
menu as well as the tools located on the Raster Painting toolbar.
All edits made to the raster can only be performed during an
active cleanup session. You can stop the cleanup session once
you have completed the raster editing tasks. Upon stopping, you
will be prompted whether or not to save changes to the raster.

Noise and feature removal

One of the most common tasks performed with the Raster
Cleanup tools is the removal of raster cells. This may involve
deleting noise or elements that represent information in the raster.
Noise may include speckles that result from the scanning process
or imperfections in the original source document that were
scanned. Features may include cells that represent text, points,
lines, and polygons.

There are a few different ways to remove cells from the raster.
These include erasing one pixel at a time and erasing a series of
connected cells using the Raster Painting toolbar’s Erase and
Magic Erase tools, respectively. On a broader level, you can use
the Erase Selected Cells command to eliminate the currently
selected cells. This technique requires the use of the raster
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selection tools and can really help make the cleanup process more
efficient. Whether your raster cleanup requirements are small or
large, ArcScan has the tools to help you complete the job.

Adding new cells

You can add new cells to the raster using the tools that are
available from the Raster Painting toolbar. You can use the Brush,
Fill, and Draw tools for these tasks. The draw tools support four
different subtools: line, rectangle, polygon, and ellipse. You can
change the size of the brush as well as the width of lines. This
allows you to create a variety of geometric shapes in your raster.
All of the tools described will create new cells in the current
foreground color. However, you can switch the foreground and
background colors by clicking the Swap Foreground/Background
button on the Raster Painting toolbar. The Raster Painting
toolbar’s cell creation tools behave much like the tools found in
other popular graphics programs. This design allows you to
utilize drawing techniques of which you are already familiar.

Saving raster edits

Edits that were performed during the raster cleanup session can
be saved directly to the original raster layer. Alternatively, you
can also save changes to a new raster file. ArcScan can save your
raster to the following formats: SDE Raster, ESRI GRID, ERDAS
IMAGINE, and TIFF. This allows you to make all the changes you
want without affecting the original source raster. You can save
your raster edits during the cleanup session or when you are
finished. If you have not saved your edits prior to stopping the
cleanup session, you will be prompted to do so at that time.
However, you do not have to save changes for them to apply to
the vectorization. You can make your changes, vectorize your
data, and discard the edits if you desire.
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The Raster
Cleanup session

To edit your raster layer, you
must first start a Raster Cleanup
session. Once the cleanup
session 1is started, the Raster
Cleanup menu commands will
become enabled.

When finished editing your
raster layer, you must stop the
Raster Cleanup session. This will
invoke the Save Raster dialog
box, which allows you to choose
whether or not you wish to save
your raster edits or cancel the
Stop Cleanup command. »

Tip

Saving raster cleanup edits
You do not have to save raster edits
to vectorize the modified raster
data. You can discard edits in case
you do not wish to change the
original raster layer:

BATCH VECTORIZATION

Starting a cleanup
session

1.

Click the Raster Cleanup
menu and click Start
Cleanup.

Raster Cleanup ™ ‘

& Raster Painting Toolbar

Erase Selecked Cells

Eill selected Cells

Save

Save A5 ..

Stopping a cleanup
session

1.

Click the Raster Cleanup
menu and click Stop
Cleanup.

The Save Raster dialog box

will appear.

Click Yes if you want to save
your Raster Cleanup edits;
click No if you want to discard

your edits.

Raster Cleanup ™ |

Stark Cleanup

Stop Cleanup

E Rasker Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Save

Save As..,

Save Raster E

Do ywou wank bo save wour FRaster cleanup edits?

es M | Zancel |
| |
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The Raster Cleanup menu
supports the Raster Painting
Toolbar command. This
command will open the Raster
Painting toolbar, which pro-
vides tools that allow you to
interactively perform simple
edits on your raster layer.
Functions, such as brush, fill,
draw, and erase, which are
common in many drawing
programs, are available from the
Raster Painting toolbar.
Additional tools that are
specific to ArcScan, such as
background and foreground
color toggle and the Magic
Erase tool, are also available.
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Opening the Raster
Painting toolbar

1. Click the Raster Cleanup
menu and click Raster
Painting Toolbar.

The Raster Painting toolbar
will appear in the map.

Raster Cleanup = ‘

Start Cleanup
Stop Cleanup

@ Raster Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Sawve

Save As..,

b @ NT= 2 W%
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Using the Raster
Painting tools

The Raster Painting toolbar
supports a variety of tools
designed for drawing and
erasing raster cells. This
section will cover each tool in
the order it appears in the
toolbar.

The Brush tool allows you to
paint. This tool can be used to
paint new cells in the raster or
add to existing cells in the
raster.

You can change the size of the
brush by using the Brush Size
tool. When you click the Brush
Size tool, a dropdown menu
displaying four brush size
options will appear. The size
you choose will become the
current brush size. The smallest
brush size is one pixel. »

Tip

The Brush tool will honor
the current raster snapping
settings

You can snap to rasters with the
Brush tool to help you accurately
paint. The Brush tool will use the
current raster snapping properties
that are set in the Snapping
Environment window.

BATCH VECTORIZATION

Using the Brush tool

1. Click the Raster Painting
toolbar and click the Brush
tool.

2. Hold down the left mouse

button and drag the pointer.

Raster Painting 2]
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Changing the Brush size

1. Click the Raster Painting
toolbar and click the Brush
Size button.

2. Choose a new brush size.

Raster Painting
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The Fill tool allows you to fill
an area or object with the
current foreground color. This
can help you save time when
you need to fill a large area with
the foreground color in your
raster.

Along with tools to paint and
fill cells in your raster, the
Raster Painting toolbar also
supports tools to draw geomet-
ric shapes. The following draw
tools are supported: line,
rectangle, polygon, and ellipse.
You can choose the draw tool
by clicking the draw tool
dropdown arrow and clicking
one of the four draw options. »

Tip

Filling multiple cells at one
time

You can use the Fill Selected Cells
command to fill multiple areas at
once. You must have a current
raster selection to use this
command.

See Also

For more information about
selecting raster cells, see ‘An
overview of cell selections’ in this
chapter.

For information about raster
snapping, see ‘An overview of
raster tracing’ in Chapter 4,
‘Raster tracing’.
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Using the Fill tool

1. Click the Raster Painting
toolbar and click the Fill tool.

2. Click the area or object you
want to fill.

The area will be filled with
the current foreground color.

Raster Painting E
B[N~ =7 m

0

Choosing a draw tool

1. Click the Raster Painting
toolbar and click the Draw
tool dropdown arrow.

2. Choose a draw tool from the
menu.

This will now become the
active draw tool.

Raster Painting

RN EELE
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You can draw two-point lines or
multiple-point lines with the
Line Draw tool. To draw a two-
point line, left-click to start
drawing the line and double-
click at the end location to
finish the line. To draw multiple-
point lines, left-click to start
drawing the line and left-click
again to create a vertex. Repeat
these steps until you have
reached the endpoint location.
Double-click to finish the line.

You can change the width of
the line by using the Line Width
tool. When you click the Line
Width tool, a dropdown menu
displaying four line width
options will appear. The line
width you choose will become
the current line width. »

BATCH VECTORIZATION

Drawing lines

Raster Painting ]
1. Click the Raster Painting hn-d '-. (=% | NT = | P “un EI | %
toolbar and click the Line ]
tool. 6
2. Left-click to start drawing the
line.
3. Click locations where you .
want to create a vertex. =
4. Double-click to finish drawing
the line.
Changing the line width 1
1. Click the Raster Painting —
toolbar and click the Line EsEEL FEg
Width button.
2. Choose a line width option

from the menu.

This will now become the
current line width.
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You can draw rectangular
shapes with the Rectangle draw
tool. To draw a rectangle, click
the left mouse button and drag
a box that defines the extents of
the rectangle while holding
down the button. Release the
left mouse button to create the
rectangle.

You can create multiple-sided
polygon shapes with the
Polygon draw tool. To draw a
polygon, click with the left
mouse button, point in the
direction you wish to draw, and
click again to create a corner of
the polygon. When you have
finished creating all of the
corners of the polygon, double-
click to finish the drawing. »
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Drawing rectangles

1. Click the Raster Painting
toolbar and click the Rect-
angle tool.

2. Left-click to start drawing the
rectangle.

3. Drag a box to define the
extents of the rectangle.

4. Release the left mouse
button to finish the drawing.

The rectangle will be filled
with the current foreground
color.

&

Raster Painting E
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Drawing polygons

1. Click the Raster Painting
toolbar and click the Polygon
tool.

2. Left-click to start drawing the
polygon.

3. Click to create a corner of the

polygon.

4. Double-click to finish the
drawing.

The polygon will be filled with

the current foreground color.
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&

“ M= T

o

-

Using ArcScaN For ARcGIS



You can draw elliptical shapes
with the Ellipse draw tool. To

Drawing ellipses

draw an ellipse, click the left 1. Click the Raster Painting
mouse button and drag a box toolbar and click the Ellipse
that defines the extents of the tool.

ellipse while holding down the 2. Left-click to start drawing the

button. Release the left mouse
button to create the ellipse.

ellipse.

3. Drag a box to define the

You can delete cells in the extents of the ellipse.

raster with the Erase tool. You
can erase small areas in the
raster by clicking once with the
tool. You can erase larger areas
in the raster by clicking and
holding the left mouse button
and dragging the erase cursor
over a series of raster cells. »

4. Release the left mouse
button to finish the drawing.

Raster Painting E
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Tip Using the Erase tool
The Erase tool will honor 1. Click the Raster Painting
the current raster snapping toolbar and click the Erase

settings tool.
You can snap to rasters with the
Erase tool to help you accurately
delete cells. The Erase tool will use
the current raster snapping 3. Hold down the left mouse
properties that are set in the button and drag the Erase
Snapping Environment window. tool over the raster cells.

A

Left-click to start erasing
cells.

Tip

Using the spacebar to
suspend snapping

In cases in which you want to
temporarily suspend snapping,
hold down the spacebar while
positioning the cursor in the
desired location.

BATCH VECTORIZATION
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You can change the size of the
Erase tool by using the Erase
Size tool. When you click the
Erase Size tool, a dropdown
menu displaying four erase size
options will appear. The size
you choose will become the
current erase size.

The foreground and back-
ground colors are displayed on
the Raster Painting toolbar with
the foreground color always on
top. You can switch the
foreground and background
colors with the Swap Fore-
ground/Background tool. Since
the draw tools only create cells
in the foreground, switching
colors allows you to use them
for erasing purposes or to
overwrite cells. Consequently,
the Erase tool will assume
brush-like characteristics since
it will now be painting cells in
the foreground instead of the
background, which is the
default. »
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Changing the Erase tool
size
1. Click the Raster Painting

toolbar and click the Brush
Size button.

2. Choose a new brush size.

Raster Painting

Switching the foreground

and background colors

1. Click the Raster Painting
toolbar and click the Swap
Foreground/Background tool.

The foreground and back-
ground colors are now
reversed. The Swap Fore-
ground/Background button
icon will reflect the new
setting.
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In addition to the standard
Erase tool, the Raster Painting
toolbar supports a more robust
tool for removing a large
number of raster cells at one
time. This tool is called the
Magic Erase tool. It allows you
to erase connected cells. You
can click once on the connected
cells, and they will be erased.
This includes the connected
cells that are beyond the
current map display extents.
You can also drag a box around
a series of connected cells to
erase them. All connected cells
that are completely within the
box will be removed. Connected
cells that pass through the
dragged box will not be
affected.

Using the Magic Erase tool is
an efficient way to remove a
large number of cells with
minimal effort. It is useful for
erasing noise and text without
having to worry about deleting
raster cells that you want to
vectorize.

BATCH VECTORIZATION

Using the Magic Erase
tool by single-clicking

1. Click the Raster Painting
toolbar and click the Magic
Erase tool.

2. Click the connected cells.
The cells are now erased.

Raster Painting ]

o s

® N =P
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Using the Magic Erase
tool by dragging a box

1. Click the Raster Painting
toolbar and click the Magic
Erase tool.

2. Drag a box around the
connected cells.

3. Release the left mouse
button.

The cells are now erased. All
connected cells that extend
beyond the dragged box are
not erased.

B @ N =[P W
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Using the Raster
Cleanup
commands

Two of the Raster Cleanup
commands rely on a current
raster selection. These are the
Erase Selected Cells and Fill
Selected Cells commands.

The Erase Selected cells
command will delete any cell
that 1s part of a raster selection.
This can help you save time by
reducing the amount of
interactive editing required to
eliminate unwanted cells. When
used in conjunction with an
expression-based query, this
command can be an efficient
way to remove data from the
raster on a broad scale.

The Fill Selected Cells command
will fill or paint any cell that is
part of a raster selection. This
can be useful for filling holes
that may exist in the raster lines
that could impede the
vectorization. When used in
conjunction with an expression-
based query, this command can
be an efficient way to clean up
your data. »

BATCH VECTORIZATION

Erasing selected cells

1.

Click the Raster Cleanup
menu and click Erase
Selected Cells.

All the selected cells are
erased.

Raster Cleanup = ‘

Start Cleanup
Stop Cleanup

ﬁ_ Raster Painting Toolbar

Filling selected cells

1.

Click the Raster Cleanup

menu and click Fill Selected

Cells.

All the selected cells are
filled with the foreground
color.

Raster Cleanup ~ |

Skart Cleanup
Stop Cleanup

E Raster Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Save

Save fs...
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You can save your raster edits
any time during the raster
cleanup session or when you
stop the cleanup session.
When you use the Save
command, edits will be written
to the target raster layer.

When you use the Save As
command, the edits along with
the entire raster will be written
to a new raster file. This option
1s recommended for those who
do not wish to modify the
original raster layer. ArcScan
supports the creation of the
following raster formats: SDE
Raster, ESRI GRID, ERDAS
IMAGINE, and TIFF.

You do not have to save edits
to vectorize the data. You can
start a cleanup session, modity
the raster, and vectorize the
data without ever saving the
raster edits. When prompted to
save edits, choose No to
discard the changes.

Tip

SDE Rasters cannot be
edited

SDE Rasters cannot be edited with
the Raster Cleanup tools. If you
need to edit an SDE Raster, you
should save it to an editable raster
format.

108

Saving raster edits

1. Click the Raster Cleanup
menu and click Save.

Raster Cleanup =

Start Cleanup
Stop Cleanup

|E Raster Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Save As..,

Saving raster edits to a
new file

1. Click the Raster Cleanup
menu and click Save As.

2. Click the Save as type
dropdown arrow and choose
a raster format.

3. Navigate to the folder in
which you want to save the
raster and type a filename.

4. Click Save.

Raster Cleanup ™

Start Cleanup
Stop Cleanup

IE Raster Painting Toolbar

Erase Selected Cells

Fill Selected Cells

Sawve

_0

Export RasterDataset E
Look ir: ID Images j G alﬁll‘j{l
476p3101 kF i c27p1 002, bF B8 o25p0801.4F
476p3102.kF B s35p0601.HF B o25p0802.tF
476p3103.4F ] saspos0z. b 18 53spos0a.tif

[ 53sp0603.4F
) 535p0604.tF
B 535p0701. 4
8 s3spnrnz. b
8 s 35p0705. b
B8 s35p0704. b

47603104 LF
43604601k
S04p1501 kF
S04p1502.HF
E04p1503 kF
i 527p 1001 1

4]

=

3

Mame: INewHaster

= O

Save as type: ITIFF

‘iJ Cancel |
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Applying the Chlo<t>_sing an intersection
vectorization S°C“ lon

s 1. Click the Vectorization menu
SettlngS fOI’ batCh and click Vectorization
vectorization Settings.

2. Click the Intersection Solu-

Batch vectorization is most tion dropdown arrow and

affected by the vectorization choose the Geometrical,
settings that you apply. In the Median, or None option.
following pages you will see the .

steps to take to apply each of 3. Click Apply.

these settings. 4. Click Close.

Tip

A modeless Vectorization
Settings dialog box

The modeless design of the
Vectorization Settings dialog box
allows you to continually update the
settings and apply the changes
without having to reopen it.

For more information about
vectorization settings, see ‘An
overview of the vectorization
settings’ in Chapter 4, ‘Raster
tracing’.

BATCH VECTORIZATION

Vectorizakion

Yectorization Setkings...

Show Preview

| Generate Features, .,

Options...

Yectorization Setktings

Intersection 5 olution: Geometrical

Mairnurn Line 4/idth: |2U 1-100.0

W Compression Tolerance: ID.D25 0.001 -50.0

M SmoothingWeight  [3 1.200

¥ Gap Closure Tolerance: I'IU— 1-1000.0
Fan Angle: [0 o800

Hole Size: - o000

Shyles... | Load or zave a pre-defined wectarization style

About Yectorization | Apply

Clogze

o

4]
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SpEleylng the maximum Yectorization =
line width '

ation Settings...
1. Click the Vectorization menu Show Preview
and click Vectorization | Generate Features,.,
Settings. Optians...

2. Enter a value for the maxi-
mum line width.

C”Ck Apply Vectorization Settings ﬂ
Click Close. Interzection Salution: IGeometricaI 'I 9
b ainuirn Lire it |2D 1-100.0

W Compression Tolerance: IUU25— 0007 - 50.0

v Smoothing Weight: |3— 1-200

¥ Gap Closure Tolerance: I'IU— 1 -1000.0
Fanngle: (0 o-ieon

Huole Size: |5 0-100.0

Styles. | Load or zave a pre-defined vectarization style
About ectarization | Apply I Cloze |

© 4
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Setting the compression Vectorization ¥

tOIerance I i ion Setkings. ..
1. Click the Vectorization menu Show Preview
and click Vectorization W Generate Features..,
Settings. Optians...
2. Check the Compression
Tolerance check box.
Yectorization Settings n E

3. Enter a value for the com-

pression tolerance. Intersection Salution: IGeometricaI 'I
Click Apply. Masimum Line widths [ 20 1-1000
Click Close. e—p Compreszsion Tolerance: ID'D|25 0.0071 - 500

v Smoothing 'Weight: |3— 1-200

¥ Gap Closure Tolerance: I'IU— 1-1000.0
B Syl [0 o-eon

Hele Size: F oo

Styles... | Load or zave a pre-defined vectonzation style

About Yectaorization | Apply Claze |

4] 5]
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Setting the smoothing
weight

1.

Click the Vectorization menu
and click Vectorization
Settings.

Check the Smoothing Weight
check box.

Enter a value for the
smoothing weight.

Click Apply.
Click Close.

Vectorizakion

ation Settings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings HE

Interzection Salution: Im
MasimumLineidtte — [20 1-1000
¥ Compression Tolerance: IUU25— 0,007 - 50.0 e
O—P Smoothing Weight: F’i 1-200
¥ Gap Closure Talerance: I'IU— 1-1000.0
Farn Al [0 om0
Hole Size: F o000

Shyles... | Load or zave a pre-defined vectonzation style

About Y ectaorization | Apply Claze |

4 5]
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BATCH VECTORIZATION

Setting the gap closure
tolerance and fan angle

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Check the Gap Closure
Tolerance check box.

3. Enter a gap closure
tolerance.

Enter a fan angle.
Click Apply.
Click Close.

Vectorizakion

ation Setkings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings ﬂ E

Intersection 5 olution: IGeDmetricaI 'I
b asirnurn Line Ywidth: I2IJ 1-100.0

¥ Compression Tolerance: |UU25— 0.007 -50.0
¥ Smoothing 'weight: I3— 1-200
Q—F Gap Closure Tolerance: FIU— 1-1000.0
Far &ngle: IEIU— 0-1g00
Hole Size: |5 0-1000

Shles... | Load or zave a pre-defined wectorization style

About Y ectorization | Apply Cloze |

o0

5] (6]
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Saving a vectorization Vectarization =

style
Show Preview
1. Click the Vectorization menu W Generate Features. ..
and click Vectorization Options...
Settings.
2. Click the Styles button. Vectorization Settings HE
The VeCtOnZa“on Settlngs Intersection Solution: IEeometrlcaI -
Style dialog box will appear. Mesmanlnewidn: [ 1.1000
CI|Ck the SaVe button ¥ Compression Tolerance: IU 025 0,001 -50.0

V¥ Smonthing Weight: |3 1.200
Type a name for the new
. ) . V¥ Gap Closure Tolerance: I"Ui 1 -1000.0
vectorization style and click
OK Fan dngle: IED 0-180.0
i Hele Size |5 0-100.0
5. Click OK.
e— Shyles... | Load or zave a pre-defined vectonization style
About Yectorization | Apply I Close I

Yectorization Settings Style [ 7] x]

4

Contours Dutlne

11 \

DD

Farcels Folygons
Propertiss.. |
Mors Styles - e
T
Save. Fleset
e 1] ©
¥Yectorization Settings Style

e——|New Style
Cancel |
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Retaining vectorization
settings
You can retain your vectorization

settings by saving the map
document.

BATCH VECTORIZATION

Loading a vectorization
style
1. Click the Vectorization menu

and click Vectorization
Settings.

2. Click the Styles button.

The Vectorization Settings
Style dialog box will appear.

3. Click the More Styles button
and choose a style in the
menu or click Add to browse
for a style.

4. Click OK.

The vectorization settings will
reflect the loaded style.

Vectorizakion

ation Setkings...

Show Preview

| Generate Features, .,

Options...

Yectorization Settings EHE

[Geomerica 7]

bt awimum Line Width: I2D 1-100.0

¥ Compression Tolerance: |UU257 0.001 -50.0

W Smootingweight 3 1-200

¥ Gap Closure Tolerance: lm— 1-1000.0
Fan Angle T

Hle Size |5 0-100.0

o— Styles. Load or save a pre-defined vectarization style
Apply I Close

Intersection Solution:

Ahout Yectorization |

Yectorization Settings Style

L

=T
—

P

Cantours Outlire:

L |

R

Paicels Puolygons

Properties...
tore Styles j
Save Fieset

o< | cenee
(4
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Previewing the
vectorization

ArcScan allows you to preview
the vectorization prior to
generating features. This
functionality provides a way for
you to test the vectorization
settings and view the results
without having to create
features, which can help save
you time.

When the Show Preview
command is checked, preview
features will continue to be
displayed after you zoom or
pan. You can change the
preview symbology in the
Vectorization Options dialog
box.

Tip

Updating the preview after
changing vectorization
settings

When you modify the vectorization
settings, you update the preview
display to changes by clicking the
Apply button in the Vectorization
Settings dialog box.

For more information about
changing the preview symbology,
see ‘Changing the preview
symbols’ in Chapter 3, ‘ArcScan
basics’.
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Using the Show Preview
command !

1.

Weckarization ™

Vectorization Setkings. ..
Show Preview

Click the Vectorization menu
and click Show Preview. Sl Generate Features...

A check mark will indicate if Optians. ..
the Show Preview command

is active.

B P et deten ok v |
DFE& 1 BX » e = el L R RN N N |
®|miox%

e 0 P et deetin Dk v
DFWa B | o elg ] = e @auandesBr0nGf
7 2SR comrr— ] ey AL miaxs
e s —

)

/ﬂ
1 o
HO= A= &Elp- R LR AURP SR A AN

EnON rsiasry

pemss &

Map with Show Preview enabled.
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Generating Generating features Vectorization ~
using the centerline !

. . Yectorization Setkings...
features vectorization method [v | Show Preview
Once you have determined the 1. Click the Vectorization menu E Generate Features, .,
best possible settings for the and click Generate Features. Optians. .

vectorization, it 1s time to create
the vector features. You can

The Generate Features

create features by using the dialog box will appear. pe——— HE
Generate Features command. 2. Click the dropdown arrow Choose the line layer to add the centerines to:

This command will open the and click the line layer in | ParcelLines ;{-——9
Generate Features dlalog bOX7 WhICh to add the Centerlines' e——|7 Save the average width of each line feature to an existing field:

el llloss o 1 eheess e 3. Check whether or not to save [1d j——a

target line and polygon layers.

o)

. : the average width of each

There is also an option to . . i i tig
P “ne feature to an eXIStlng 9—47 Generate polygons where the masimum ling width setting iz excesdad
generate features for the fle'd Chooze the polygon layer to add these polygons to:
currently selected cells only ’ | ParcelPalygons =}
4. Click the dropdown arrow
and whether or not to h?Ve the . P . . e_—p Generate features for the curently selected cell: anly
new features selected after they and click to which field to e__p i
are generated. save the average width of
. Tip: Thiz dialog generates features from the full extent of the raster.
When using the centerline each line feature. To generate features for a specific exstent, uze the Generate Features
Inzide Area tool.
vectorization method, the 5. Check whether or not to ’—JK—' Cancel | 9
Generate Features dialog box generate polygons where the o
will require that the target line maximum line width setting is
layer be chosen. Generating exceeded. ) .
polygons in cases where the 6. Click the dropdown arow  BEESELEIE L L luanensenona:
maximum [1ne wi 1S €xceede i i E S pmr— 3 < R TE o,
and click the polygon layer in  j[se- si#= i Heefmee 5 208
is optional. You can also ; povd 4 1 = i
: which to add the polygons.

choose to save the average
width of each line feature to an
existing field in the target line

7. Check whether or not to
generate features for
currently selected cells only.

layer. »
8. Check whether or not to have
- new features selected after
Tip their creation.
How do | change the 9. Click OK.

vectorization method?
You can change the vectorization

': " —

LX) 1 ol

me thod in the Iectorization Options jenTENEH DI AT s A BT S |
dialog box. The supported methods ST
are centerline and outline. Map showing generated features.
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When using the outline
vectorization method, the
Generate Features dialog box
will require that the target
polygon layer be chosen.
Generating lines in cases where
the maximum number of vertices
in a polygon is exceeded is
optional. »

Generating polygons from
lines

You can use the Construct Features
command to create polygons from
lines that were generated with a
centerline vectorization. The
Construct Features command is
located on the Topology toolbar:

Changing the maximum
number of vertices in a
polygon

You can change the maximum
number of vertices in a polygon in
the Vectorization Options dialog
box. Click the Advanced button to
access this setting.
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Generating features
using the outline
vectorization method

1.

Click the Vectorization menu
and click Generate Features.

The Generate Features
dialog box will appear.

Click the dropdown arrow
and click the polygon layer in
which to add the outlines.

Click the dropdown arrow
and click a line layer to add
lines to in cases where the
maximum number of vertices
in a polygon is exceeded.

Check whether or not to
generate features for
currently selected cells only.
Check whether or not to have

new features selected after
their creation.

Click OK.

Vectorizakion

Wectorization Setkings...
,7 Show Preview

E C

Generate Features

e 2

Generate lines instead of polygons where the masimnum number of
vertices in & polpgon [zet in the Options dialog) iz exceeded.

Choosze the polygon layer to add the outlines to:

I ParcelPalygons

Chooze the line layer to add theze lines to:

I Farcellines ;i

o_lv Generate features for the curmently selected connected cells only

v Select the new features

®

Tip: Thiz dialog generates features from the full extent of the raster.
To generate features for a specific extent, use the Generate Features

Inside Area tool.
Ok I

Cancel

a1
£ [ Al A+ A= &g 2~
[ anes AR
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You can batch vectorize a
subset of the raster layer by
using the Generate Features
Inside Area tool. This tool
allows you to interactively draw
a polygon shape on the map
that will be used to define the
area for which all cells inside it
will be vectorized. When you
have completed defining this
area with the cursor, double-
click to finish the drawing. This
will display the Generate
Features dialog box. The
contents of the Generate
Features dialog box will reflect
the current vectorization
method.

The Generate Features Inside
Area tool 1s useful when you
only want to vectorize a certain
portion of the raster. All of the
options provided by the
Generate Features command are
also available when using this
tool.

Tip

Snapping to rasters

You can snap to rasters when you
use the Generate Features Inside
Area tool to draw a polygon. This
can help you create the area of
interest more accurately.

See Also

For more information about
generating outline features, see
‘Generating features using the
outline vectorization method’ in this
chapter.

BATCH VECTORIZATION

Generating features
inside a defined area

1. Click the ArcScan toolbar
and click the Generate
Features Inside Area tool.

2. Left-click to start drawing the
polygon. Create a corner with
each additional click.

3. Double-click to finish the
drawing.

4. Click the dropdown arrow
and click the line layer in
which to add the centerlines.

5. Check whether or not to save
the average width of each
line feature to an existing
field.

6. Click the dropdown arrow
and click the field in which to
save the average width of
each line feature.

7. Check whether or not to
generate polygons where the
maximum line width setting is
exceeded.

8. Click the dropdown arrow
and click the polygon layer in
which to add the polygons.

9. Check whether or not to
generate features for
currently selected cells only.

10. Check whether or not to
have new features selected
after their creation.

11. Click OK.

E | Veckaorization = 1 n | Raster Cleanup =
|

e (P et deten ok v

0@ES e o e dALaw | @annn

= | | b frear e

Generate Features ﬂ E
Chaoze the line layer to add the centerlines ta:
I Farcellines L}——o
6——'7 Save the average width of each line feature to an existing field:
fid ~ r__e

e_—-|7 Generate polpgons where the maximum line width zetting is exceeded
Chooze the polygon layer to add these polygons to:

I ParcelPolygons L:

0_—|v Generate features for the cumently selected cells only
@—J Select the new features

Tip: Thiz dialog generates features from the full extent of the raster.
To generate features for a specific extent, uze the Generate Features

Inzide Area tool.
] I

©

Cancel
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Appendix

IN THIS APPENDIX This appendix provides information about the performance of ArcScan
processes with various types of raster datasets and settings. This information
isintended to be used as a reference for operations that impact system
performance, such as cell selections and vector feature generation. Each
performance analysis includes data about the size of the raster dataset,
memory usage, and the time it took to complete a particular task.

e A performance comparison of
ArcScan processes
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A performance comparison of ArcScan processes

Map type Rows Columns Atrest Smallselect Largeselect Large selectdialog Generate features
Parcel 10,400 14,800 255 10 20 20 30

Contour 38,000 36,000 260 10 30 150 100

Veg Poly 20,000 18,000 255 10 50 50 90

Drainage 11,050 10,500 255 5 5 10 10

Veg Mask 23,000 18,000 255 0 0 20 20

Nav Chart 18,400 25,600 255 10 80 120 380

Nav Chart 18,400 25,600 280 10 80 120 890

DNC 27,000 18,000 265 5 35 o0 180

Notes:

At rest: Base memory with document loaded

Small select: Memory used to interactively select a small number of connected cells
Large select: Memory used to interactively select a large number of connected cells
Large select dialog: Memory used to select a large number of connected cells via the Select Connected Cells dialog box
Generate features: Memory used to vectorize features

Data Sources:

Parcel: Medium density parcel map lines

Contour: Light-to-medium density contour map

Veg Poly: Medium density vegetation map polygons

Drainage: Light density drainage map lines

Veg Mask: Large vegetation mask polygons

Nav Chart: Navigation Chart—San Diego

DNC: Digital Nautical Chart
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Int. solution Line width Compression Smoothing Number of features  Time (min.)

Geom 20 0.025 3 4,652 2

None 20 0.25 3 3453 4

Geom 10 0.25 3 9,714 2

Geom 15 0.25 3 1,200 1

None 20 1 2 214 2

Geom 20 0.025 3 70,000 10

Geom 2 0.025 3 50,000 10

Geom 20 0.025 3 30,000 6
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Glossary

analysis

The process of identifying a question or issue to be addressed, modeling the issue, investigating
model results, interpreting the results, and possibly making a recommendation.

area
1. The planimetric view of a polygon feature or surface.

2. The surface area of a three-dimensional surface or of the portion of a surface above or below a
reference plane. Surface is measured along the slope of a surface and is always greater than the
two-dimensional planimetric extent of the surface. When compared to planimetric area, surface
area gives you an idea of the surface roughness.

attribute

1. A piece of information describing a map feature. The attributes of a census tract, for example,
might include its area, population, and average per capita income.

2. A characteristic of a geographic feature described by numbers, characters, images, and CAD
drawings, typically stored in tabular format and linked to the feature by a user-assigned
identifier. For example, the attributes of a well might include depth and gallons per minute.

3. A columnin a table.

background

1. You can set the color of the background of a scene to suggest sky, empty space, or any color
that suits your visualization purpose. The default background color is white.

2. Some rasters (typically images) have border areas that are outside of the area for which image
data was collected. This area is often assigned an arbitrary value (often black, or 255). You can
control the display of these parts of a raster by setting the background color on the Symbology
tab of the Layer Properties dialog box. See also NoData.

band

A measure of a characteristic or quality of the features observed in a raster. Some rasters have a
single band; others have more than one. For example, satellite imagery commonly has multiple
bands representing different wavelengths of energy along the electromagnetic spectrum.
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batch vectorization

An automated process that converts raster data into vector
features for the entire raster or a portion of it based on user-
defined settings.

button

A command that runs a macro or custom code when clicked.
Buttons can be added to any menu or toolbar. When they appear
in a menu, buttons are referred to as menu commands.

cell

Also known as a pixel, raster cell, or grid cell. A discretely uniform
unit, such as a square or rectangle, that represents a portion of
the earth, such as a square meter or square mile. Each grid cell has
a value that corresponds to the feature or characteristic at that
site, such as a soil type, census tract, or vegetation class.

cell selection

The process of selecting connected cells either interactively or by
using a SQL-based query expression.

cell size

The length in map units of the side of a cell of a raster. The cell
size is the same in both the x and y directions.

centerline vectorization

A vectorization method that generates vector features along the
center of connected cells. It is typically used for vectorizing
parcel and survey scanned maps.

classify

The process of sorting or arranging attribute values into groups
or categories; all members of a group are represented on the map
by the same symbol.
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column

The vertical dimension of a table. A column has a name and a data
type applied to all values in the column. See also attribute and
field.

control points

Points you establish on a paper map whose coordinates represent
known ground points or specific locations. Control points are
used to register a paper map before you begin digitizing features
on itusing a digitizer.

coordinate

A set of numbers that designate location in a given reference
system, such as x,y in a planar coordinate system or X.y,z in a
three-dimensional coordinate system. Coordinate pairs represent
a location on the earth’s surface relative to other locations. See
also vector.

coordinate system

1. A reference system used to measure horizontal and vertical
distances on a planimetric map. A coordinate system is usually
defined by a map projection, a spheroid of reference, a datum,
one or more standard parallels, a central meridian, and possible
shifts in the x- and y-directions to locate x,y positions of point,
line, and area features.

2. In ArcInfo, a system with units and characteristics defined by
a map projection. A common coordinate system is used to
spatially register geographic data for a given area.

3. A reference system consisting of a set of points, lines, and/or
surfaces and a set of rules used to define the positions of
points in space either in two or three dimensions.
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data frame

In ArcMap, a frame on the map that displays layers occupying
the same geographic area. You may have one or more data frames
on your map depending on how you want to organize your data.
For instance, one data frame might highlight a study area, and
another might provide an overview of where the study area is
located.

data type

The attribute of a variable or field (column) that determines the
kind of data it can store. Common data types are character,
integer, decimal, single, double, and string.

data view

An all-purpose view in ArcMap and ArcReader for exploring,
displaying, and querying geographic data. This view hides all
map elements, such as title, North arrows, and scalebars. See also
layout view.

dataset

1. Any feature class, table, or collection of feature classes or
tables in the geodatabase.

2. A named collection of logically related data items arranged in a
prescribed manner.

digitizing
1. To encode geographic features in digital form as X,y
coordinates.

2. The process of converting the features on a paper map into
digital format. When you digitize a map, you use a digitizing
tablet, or digitizer, which is connected to your computer. You
then trace over features with a digitizer puck, which is similar
to a mouse. The x,y coordinates of these features are
automatically recorded and stored as spatial data.

3. Heads-up digitizing features from onscreen data (e.g., rasters).

GLOSSARY

edit cache

A setting used in spatial data editing in ArcMap that causes the
features visible in the current map extent to be held in memory on
your local machine. Designed to be used when working with large
amounts of data, an edit cache results in faster editing because
ArcMap doesn’t have to retrieve the data from the server.

edit session

In ArcMap, all editing takes place within an edit session. An edit
session begins when you choose Start Editing from the Editor
menu and ends when you choose Stop Editing.

Editor toolbar

A set of tools that allows you to create and modify features and
their attributes in ArcMap.

ellipse

A geometric shape equivalent to a circle that is viewed obliquely:
aflattened circle.

extent

The coordinate pairs defining the minimum bounding rectangle
(xmin, ymin and xmax, ymax) of a data source. All coordinates for
the data source fall within this boundary.

feature

1. An object class in a geodatabase that has a field of type
geometry. Features are stored in feature classes.

2. A representation of a real-world object.

3. A point, line, or polygon in a coverage, shapefile, or
geodatabase feature class.
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feature class

1. A classification describing the format of geographic features
and supporting data in a coverage. Coverage feature classes
for representing geographic features include point, arc, node,
route-system, route, section, polygon, and region. One or more
coverage features are used to model geographic features; for
example, arcs and nodes can be used to model linear features,
such as street centerlines. The tic, annotation, link, and
boundary feature classes provide supporting data for
coverage data management and viewing.

2. The conceptual representation of a geographic feature. When
referring to geographic features, feature classes include point,
line, area, and surface. In a geodatabase, an object class that
stores features and has a field of type geometry in a
geodatabase.

field

A column in a table. Each field contains the values for a single
attribute.

foreground

Area in a raster layer where cells are eligible for selection and
vectorization.

format

The pattern into which data is systematically arranged for use on
a computer. A file format is the specific design of how information
is organized in the file. For example, raster datasets come in
different formats, such as ESRI grid, TIFF, and MrSID™ from
LizardTech Software.
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geodatabase

An object-oriented geographic database that provides services
for managing geographic data. These services include validation
rules, relationships, and topological associations. A geodatabase
contains feature datasets and is hosted inside a relational
database management system.

geometric transformation

The process of rectifying a raster dataset to map coordinates or
converting a raster dataset from one project to another.

georeferencing

The process of defining how raster data is situated in map
coordinates. Georeferencing raster data allows it to be viewed,
queried, and analyzed with other geographic data.

grid
A geographic representation of the world as an array of equally

sized square cells arranged in rows and columns. Each grid cell is
referenced by its geographic x,y location. See raster.

holes

Small gaps in a raster line that are completely surrounded by
foreground pixels. Holes may be caused by the poor quality of
the source document or scanning process.

image

Represents geographic features by dividing the world into
discrete squares called cells. Examples include satellite and aerial
photographs, scanned documents, and building photographs.
See also raster.

interactive vectorization

A manual process for converting raster data into vector features
that involves tracing raster cells.
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layer

A collection of similar geographic features—such as rivers, lakes,
counties, or cities—in a particular area or place referenced
together for display on a map. A layer references geographic data
stored in a data source, such as a coverage, and defines how to
display it. You can create and manage layers as you would any
other type of data in your database.

layout view

The view for laying out your map in ArcMap and ArcReader.
Layout view shows the virtual page on which you place and
arrange geographic data and map elements—such as titles,
legends, and scalebars—for printing. See also data view.

map

1. A graphical representation of geographic information. It
includes geographic data and other elements, such as a title,
North arrow, legend, and scalebar. You can interactively
display and query the geographic data on a map and prepare a
printable map by arranging the map elements around the data
in a visually pleasing manner.

2. The document used in ArcMap to display and work with
geographic data. A map contains one or more layers of
geographic data and various supporting map elements, such
as a scalebar. Layers on a map are contained in data frames.

map document

In ArcMap, the disk-based representation of a map. Map
documents can be printed or embedded in other documents. Map
documents have a .mxd file extension.

map projection
See projection.

GLOSSARY

NoData

Some rasters have empty cells within the area for which data was
collected. For grids, these cells are NoData, while for other
formats they are often assigned a special value, such as -9999.
Rasters with some NoData cells are also created by some raster
analysis tools, or the Spatial Analyst Reclassify function. You can
control the display of NoData by setting the NoData color on the
Symbology tab of the Layer Properties dialog box. See
background and null value.

noise

Irrelevant or meaningless cells that exist in rasters due to poor
scanning or imperfections in the original source document.

null value

The absence of a value. A geographic feature for which there is
no associated attribute information.

outline vectorization

A vectorization method that generates vector features along the
border of connected cells. It is typically used for vectorizing land
use and vegetation scanned maps.

pixel
See cell.

point
A single x.y coordinate pair that represents a single geographic
feature, such as a telephone pole.

polygon
A two-dimensional feature representing an area, such as a state or
county.
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projection

A mathematical formula that transforms feature locations between
the earth’s curved surface and a map’s flat surface. A projected
coordinate system includes the information needed to transform
locations expressed as latitude and longitude values to x.y
coordinates. Projections cause distortions in one or more of these
spatial properties: distance, area, shape, and direction.

query
A question or request used for selecting features. A query often
appears in the form of a statement or logical expression. In
ArcMap, a query contains a field, an operator, and a value.

raster

Represents any data source that uses a grid structure to store
geographic information (e.g., images and grids).

raster cleanup

The process of drawing, filling, and erasing raster cells using
ArcScan Raster Cleanup and Raster Painting tools.

raster dataset

Contains raster data organized into bands. Each band consists of
an array of cells with optional attributes for each cell, or pixel.
Raster datasets come in many different formats. See format.

raster intersection

Three or more raster linear elements that meet at a common point.

raster postprocessing

The automatic correction of vector feature results by ArcScan
immediately after batch vectorization is completed.
Postprocessing involves generalizing and smoothing lines and
straightening angles.
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raster preprocessing

Simple raster editing you should do to prepare your images for
vectorization. Preprocessing includes image clipping, image
positioning, image resizing, image flipping or mirror rotating, and
image deskewing.

raster snapping

The process of moving a feature to coincide with the location of
connected cells within a specified snapping distance or tolerance.
Raster snapping is typically used to assist with tracing raster
data.

raster tracing

An interactive vectorization process that involves drawing along
the centerline of connected raster cells in the map to create vector
features.

relationship

An association or link between two objects in a database.
Relationships can exist between spatial objects (features in
feature classes), nonspatial objects (rows in a table), or between
spatial and nonspatial objects.

row
1. A record in an attribute table.

2. The horizontal dimension of a table composed of a set of
columns containing one data item each.

3. Ahorizontal group of cells in a raster.

select

To choose from a number or group of features or records; to
create a separate set or subset.
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Select connected cells dialog box

A tool that allows you to perform complex cell selection based on
pixel areas and envelope extents using SQL expressions.

shape

The characteristic appearance or visible form of a geographic
object. Geographic objects can be represented on a map using
one of three basic shapes: points, lines, or polygons.

shapefile

A vector data storage format for storing the location, shape, and
attributes of geographic features. A shapefile is stored in a set of
related files and contains one feature class.

sketch

When editing in ArcMap, a shape that represents a feature’s
geometry. Every existing feature on a map has this alternate form,
a sketch. A sketch lets you see exactly how a feature is composed
with all vertices and segments of the feature visible. To modify a
feature, you must modify its sketch. To create a feature, you must
first create a sketch. You can only create line and polygon
sketches, as points have neither vertices nor segments.

Sketches help complete the current task. For example, the Create
New Feature task uses a sketch you create to make a new feature.
The Extend/Trim Feature task uses a sketch you create to
determine where the selected feature will be extended or trimmed.
The Cut Polygon Feature task uses a sketch you create to
determine where the polygon will be cut into two features.

snapping

The process of moving a feature to coincide with the coordinates
of another feature within a specified snapping distance or
tolerance.

GLOSSARY

shapping environment

Settings in the ArcMap Snapping Environment window and
Editing Options dialog box that help you establish exact locations
in relation to other features. You determine the snapping
environment by setting the snapping tolerance, snapping
properties, and snapping priority.

snapping priority
During ArcMap editing, the order in which snapping will occur by

layer. You can set the snapping priority by dragging the layer
names in the Snapping Environment window to new locations.

shapping properties

You can choose the part of a feature, vertex, edge. or endpoint to
which you want a new feature to snap (precisely connect) by
setting the layer snapping properties in the ArcMap editing
environment. For example, you can set the snapping properties so
that the endpoint of a new feature will snap to the vertex of an
existing feature. When the pointer comes within the snapping
tolerance of the vertex, the endpoint of the new feature snaps to
the vertex of the existing feature.

snapping tolerance

During ArcMap editing, the distance within which the pointer or a
feature will snap to another location. If the location being
snapped to, such as a vertex, boundary, midpoint, or connection,
is within the distance you set, the pointer will automatically snap.
For example, if you want to snap a power line to a utility pole and
the snapping tolerance is set to 25 pixels, whenever the power
line comes within a 25-pixel range of the pole, it will automatically
snap to it. Snapping tolerance can be measured using either map
units or pixels.
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SQL

Structured Query Language. A syntax for defining and
manipulating data from a relational database. Developed by IBM
in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stream tolerance

The interval at which vertices are added along the feature you're
digitizing in stream mode. When streaming, vertices are
automatically created at a defined interval as you move the
mouse. For example, if the stream tolerance is set to 10 map units,
you must move the pointer at least 10 map units before the next
vertex will be created. If you move the pointer more than 10 map
units, there may be more space between vertices, but there will
always be a minimum interval of 10 map units. Stream tolerance is
measured in map units.

styles

Files that contain batch vectorization setting information that
influences how the output vector features are generated.

symbol

A graphic pattern used to represent a feature. For example, line
symbols represent arc features; marker symbols, points; shade
symbols, polygons; and text symbols, annotation. Many
characteristics define symbols, including color, size, angle, and
pattern.
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symbology

The criteria used to determine symbols for the features in a layer.
A characteristic of a feature may influence the size, color, and
shape of the symbol used.

table

A set of data elements that has a horizontal dimension (rows) and
a vertical dimension (columns). See also attribute table.

table of contents

In ArcMap, the table of contents lists all the data frames and
layers on the map and shows what features the symbols in each
layer represent. ArcScene also has a table of contents.

target layer

Used in ArcMap editing, a setting in the Target Layer dropdown
list that determines the layer to which new features will be added.
The target layer is set by clicking a layer in the Target Layer
dropdown list. For instance, if you set the target layer to
Buildings, any features you create will be part of the Buildings
layer. You must set the target layer whenever you're creating new
features—whether you’re creating them with the Sketch tool, by
copying and pasting, or by buffering another feature.

tolerance

A coverage has many processing tolerances (fuzzy, tic match,
dangle length) and editing tolerances (weed, grain, edit distance,
snap distance, and nodesnap distance). Stored in a TOL file,
ArclInfo uses the tolerance values as defaults in many
automation, editing, and processing operations. You can edit a
coverage’s tolerances using its Properties dialog box in
ArcCatalog.
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topology

1. In geodatabases, relationships between connected features in
a geometric network or shared borders between features in a
planar topology.

2. In coverages, the spatial relationships between connecting or
adjacent features (for example, arcs, nodes, polygons, and
points). The topology of an arc includes its from- and to-nodes
and its left and right polygons. Topological relationships are
built from simple elements into complex elements: points
(simplest elements), arcs (sets of connected points), arcas
(sets of connected arcs), and routes (sets of sections, which
are arcs or portions of arcs). Redundant data (coordinates) is
eliminated because an arc may represent a linear feature, part
of the boundary of an area feature, or both.

vector

A coordinate-based data structure commonly used to represent
linear geographic features. Each linear feature is represented as
an ordered list of vertices. Traditional vector data structures
include double-digitized polygons and arc—node models.
Coverages and shapefiles are examples of vectors.

vectorization
The conversion of raster data to vector features.

vectorization settings

Settings that control which raster cells are eligible for
vectorization; influences how the geometry of the output vector
data is constructed during vectorization.

Vectorization Trace tool

Allows you to manually trace raster cells and generate features
for raster data that you wish to vectorize.

GLOSSARY

vertex

A point that joins two segments of a feature. For instance, a
square building would have four vertices, one at each corner.

workspace

A container for file-based geographic data. This can be a folder
that contains shapefiles, an ArcInfo workspace that contains
coverages, a personal geodatabase, or an ArcSDE database
connection.
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