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1

IN THIS CHAPTER

Introducing ArcScan 1
• What can you do with the

ArcScan extension?

• 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 data into 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 allow 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.
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2 USING ARCSCAN FOR ARCGIS

What can you do with the ArcScan extension?
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Raster display of contour lines; centerline vectorization of contour lines

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

A typical scanned parcel map from an engineering department
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INTRODUCING ARCSCAN 3

Centerline tracing used to create line features

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

Interactive vectorization

����������)�	��#
	��������8�����	���������
�
��
�(
���
�
-�������7���������	
������,�����������
�����������	
�����	����
�����-��������
�
�������
	���4�
����
����	�
�
�(
���
�����
�
������7�3�
��	�#
�#
	���������	��������(����	�-���
���
���
������������������
����	���7

Raster snapping
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Raster tracing
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Raster snapping properties
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4 USING ARCSCAN FOR ARCGIS

Raster display of contour lines (left); selected series of connected cells
(right)
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Raster selection
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Raster snapping and tracing used to create polygon features

Select connected cells dialog box
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INTRODUCING ARCSCAN 5

Image prior to and after cleanup

Raster image prior to selection (left); cell selection based on pixel area
(right)
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Simple raster editing
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6 USING ARCSCAN FOR ARCGIS

Tips on learning how to use ArcScan
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Finding answers to questions
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Getting help on your computer

3����������������)��,8���
��
���	53�������
�+
������
-��
�
������������
���	�	��7�����
������������
�+
��8��

��

������
�����)��,7

Contacting ESRI
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ESRI education solutions
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IN THIS CHAPTER

Quick-start tutorial

• Exercise 1: Raster tracing

• Exercise 2: Batch vectorization

2
ArcScan for ArcGIS 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 exercises in
this tutorial.

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 a raster 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.

Ch02.pmd 11/24/2003, 2:59 PM7



8 USING ARCSCAN FOR ARCGIS

Exercise 1: Raster tracing
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Start editing
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Creating polygon features by tracing raster cells
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Finishing your edit session
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Starting ArcMap and beginning editing
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Exercise 2: Batch vectorization
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Changing the raster layer symbology
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Locating the cleanup area
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Start editing
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Using the cell selection tools to assist with raster
cleanup
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Using the vectorization settings
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Previewing the vectorization
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Generating features
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Finishing your edit session
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IN THIS CHAPTER

ArcScan basics 3
• 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 layers in 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 tools to
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 data into 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 toolbar,
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:

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

• Spectral data, such as satellite images and aerial photographs

• 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.

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.

Ch03.pmd 12/10/2002, 11:38 AM28
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Coordinate space and the raster dataset
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Georeferencing a raster dataset
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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.

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
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Cleaning up the raster data
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Using the raster snapping tools
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Tracing raster cells
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Batch vectorization
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The ArcScan toolbar

Raster target layer list: Sets
the raster layer for selection,
cleanup, and vectorization
operations.

Vectorization menu: Supports
batch vectorization tools and
commands, such as
vectorization settings,
preview, and generate
features.

Cell Selection menu and
tools: Support tools and
commands for selecting
connected raster cells.

Raster Painting toolbar:
Supports tools that allow you to
perform raster edits, such as
brush, fill, draw, and erase.

Raster Cleanup menu:
Supports tools and
commands for editing and
exporting raster data.

Raster Snapping Options
button: Opens the Raster
Snapping Options dialog
box, which supports raster
snapping settings.

Vectorization Trace tool: This
tool allows you to perform
manual raster tracing.

Raster Line Width tool: This
tool allows you to view the
raster line width for
connected cells.
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How ArcScan works in the editing environment
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Setting the editing options
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The snapping environment
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Undo and redo
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Additional editing tools
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Saving edits
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Adding the Editor
toolbar
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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.

Tip

Adding the Editor toolbar
using the Customize dialog
box
��������	�
�����	������������
�������	����������	�
�����������
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Tip

Adding the Editor toolbar
from the View menu
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Tip

Adding the Editor toolbar
from the Tools menu
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Starting an edit session

1. Start ArcMap and add the
Editor toolbar.

2. Click Editor and click Start
Editing.

The Editor toolbar is now
active.

Starting and
stopping an edit
session
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Tip

Editing a map with more
than one collection of
datasets
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The Editor toolbar is now active.
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Tip

Zooming to your edit cache
extent
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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.

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.
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Stopping an edit session

1. Click Editor and click Stop
Editing.

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

Tip

Editing in layout view
�������������	���������������������
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Tip

Editing a map with more
than one data frame
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Enabling the
ArcScan
extension
Before you can start using
ArcScan, you must enable the
ArcScan extension in ArcMap.

1. Click the Tools menu and
click Extensions.

2. Check ArcScan.

3. Click Close.

�

�

�

See Also

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

Tip

Enabling the ArcScan
extension while in an edit
session
If you 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.
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Adding the
ArcScan toolbar
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1. Click View, point to Toolbars,
and click ArcScan.

The ArcScan toolbar will
appear in the map.

Tip

Are there other ways to
add the ArcScan toolbar?
��������������	�)��"��������������
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Changing the
raster layer
symbology
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1. In the table of contents, right-
click the raster layer and click
Properties.

2. Click the Symbology tab.

3. In the Show box, click the
Unique Values option.

4. Click OK.

See Also
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Setting the classified
rendering option

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

2. Click the Symbology tab.

3. In the Show box, click the
Classified option.

4. In the Classification box, click
the Classes dropdown arrow
and click 2.

5. Click OK.

Tip

Working with multiband
rasters
+�	�����������������������
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Selecting the
target raster layer
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1. Click the ArcScan toolbar
and click the Raster
dropdown arrow.

2. Click the target raster layer.

The target raster layer will
now be displayed in the
Raster dropdown list.
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Setting the
vectorization
options
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Changing the
vectorization method

1. Click the Vectorization menu
and click Options.

2. Click a vectorization method.

3. Click OK.

�

�

�

Tip

Adding data to support the
vectorization methods
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�	��	��	����	�	������	#���	������
���	������	����	����	��	�����������	
����
�	�������	�	������	#���	�
��������	������	������������	��	�����
�����	����

Examples of centerline and outline vectorization of river data

Ch03.pmd 10/29/02, 3:26 PM48



ARCSCAN BASICS 49

��
���������
� ����	�� ��,�����
���	��� ��������� 	��� 
�	��
� ��
��������
�� �
�� ��������
�
������� ��� ����	�
	�

���������	��������
����������	��
��������
�� ������ ���� ���	��
�����	��
��� ���	��� ����
��� �
�
���	���+�	��
������������ 	��
��������
�� ����������� ������
	
	��� ���	��������� 	��	����� 	����
���	���+����0�������� 	��������
������������
����������
���� 	�
���	��� 	��� ��������
�� �
�
��������
�� ���	��� ��������#��
���	��� ���	��� ������� ��� ���
�
	����������$������ �����
�
	��	� ������������� �
� 	��
.��	���+�	��
�1	��
�� ������
��"���

Toggling the raster
foreground and
background colors

1. Click the Vectorization menu
and click Options.

2. Click Toggle Colors.

3. Click OK.

See Also
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Tip

Automatic foreground and
background colors
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Changing the preview
symbols

1. Click the Vectorization menu
and click Options.

2. Click Line or Polygon.

3. 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.

Tip

Hiding the preview symbols
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See Also
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Setting the advanced
options

1. Click the Vectorization menu
and click Options.

2. Click Advanced.

3. Enter a new value for the
Maximum Number of Vertices
in a Polygon setting.

4. Click OK to close the
Advanced Options
dialog box.

5. Click OK.

Tip

Disabling the Advanced
Options
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Maintaining optimal
performance
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Raster tracing 4
• An overview of raster tracing

• The Snapping Environment
window

• Types of snapping properties

• Using the snapping environment

• Setting the raster snapping
options

• Using the Raster Line Width tool

• An overview of the vectorization
settings

• Applying the vectorization settings
for raster tracing

• Creating features using the Sketch
tools

• Creating features using the
Vectorization Trace tool

ArcScan provides the tools required to perform interactive vectorization.
This process, referred to as raster tracing, allows you to create vector
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 capabilities introduced with ArcScan. Raster tracing is intended for
those who need to vectorize dense areas of the raster or portions of the
raster where noise or other cells overlap the target raster lines. It is also
designed for those who prefer to closely manage the creation of vector data.

This chapter provides an introduction on how to use ArcScan raster
snapping and tracing tools. It covers the raster snapping environment,
determining raster line widths, and using the Sketch and Vectorization Trace
tools to create line and polygon features.
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An overview of raster tracing
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Editing options
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Raster snapping
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Raster snapping options
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Using the Sketch tool to trace rasters
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Vectorization settings
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Using the Vectorization Trace tool
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Saving edits
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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.

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

 The Edit Sketch tree shows
snapping properties that

work with a sketch.

You can keep the window
open as you work—
any changes in settings
are effective immediately.
Click Close when you are
finished.

 The Raster tree shows
snapping properties that

work with raster cells.
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Types of snapping properties

Layer snapping properties Sketch snapping properties
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Types of raster snapping properties
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Raster snapping properties
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Using the
snapping
environment
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Tip

Viewing the snapping
tolerance

���		���	�����	�����������
���	����	��������������	�
��	�
����	���������	�"�	���������

Setting the snapping
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
snapping 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.
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Setting snapping
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.
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Setting the snapping
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.

Tip

Sketch snapping
properties
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Setting the raster
snapping options
������
� ����	�� �� �����	�
�	��
�� ������� ��"� ���� ���	��
�
��
��� ����/��	��� �
��
�
1	��
�� ������� ��"� ��� ����������
�����	���������
�	���������
���	
������� ���� 	�� ���� ��		�
��
	��	� ���� �������� 	�� 	��� ���	��
	����
�� �"����
���

���� ����	��	��
� �
� 	����������
��"� ��� ���� 	�����
�� 	��� ���	��
��������
�� �
�� ��������
�
��������/��	��� 	����
�� �
��
������ �
� ��������
�� �������� ��
	���� 	���� ������� ���� 	�� ���	��
	��� �������� ������ 	�� ��������
�
�	�	�����	���	� ����
�� 	�
���
��� 	��� ���	��� �����
����������� �

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.

Tip

Automatic foreground and
background colors
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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.

Tip
How can I determine an
appropriate maximum
raster line width?
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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.

Tip

Determining solid diameter
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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.

Tip

Filling holes before tracing
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Raster lines containing holes

� �

Ch04.pmd 10/29/02, 3:28 PM65



66 USING ARCSCAN FOR ARCGIS

Using the Raster
Line Width tool
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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.

Setting the maximum 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 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.
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Tip

Using raster snapping for
more accurate cursor
placement
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An overview of the vectorization settings
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Intersection solution
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The Vectorization Settings dialog box

Examples of Geometrical, Median, and None intersection solutions
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Maximum line width
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The Raster Line Width tool

Portion of scanned parcel map

Compression Tolerance = 1

Compression Tolerance = .025

Compression Tolerance = 10
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Smoothing weight
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Example of how the Fan Angle tool works

Portion of scanned contour map        Smoothing Weight = 1

Smoothing Weight = 3                         Smoothing Weight = 10

Ch04.pmd 10/29/02, 3:28 PM69



70 USING ARCSCAN FOR ARCGIS

Holes
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Hole size = 0            Hole size = 5
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Applying the
vectorization
settings for raster
tracing

Specifying the maximum
line width

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Enter a value for the Maxi-
mum Line Width.

3. Click Apply.

4. Click Close.

/��	��� 	����
�� ������	� �����	��
��� 	��� ���	���+�	��
� ��		�
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See Also
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��	�-���	��&��	�+������������		
12�������	�-���	��&��	�+���������%
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Tip

A modeless Vectorization
Settings dialog box
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72 USING ARCSCAN FOR ARCGIS

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.

4. Click Apply.

5. Click Close. �
�

� �

�
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Setting the smoothing
weight

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Check the Smoothing Weight
box.

3. Enter a value for the Smooth-
ing Weight.

4. Click Apply.

5. Click Close.
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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.

5. Click Apply.

6. Click Close.
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Setting the hole size

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Enter a value for the Hole
Size.

3. Click Apply.

4. Click Close.
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Creating line
features using
raster snapping
and the Sketch
tool
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1. Click the Editor toolbar and
click the Sketch tool.

2. Snap to a location in the
raster layer.

3. Click once to start creating
the line feature. �

Tip

Displaying snapping
properties
�����	���	�"�����������������������
���������������������	������
����	������������������������	��
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4. Click at locations where you
wish to create vertices.

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

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

See Also

'�����	�����������������
��	�������	����	���������	�"�	���
�������		�������������	
��� �

�

Ch04.pmd 10/29/02, 3:28 PM77



78 USING ARCSCAN FOR ARCGIS

Creating polygon
features using
raster snapping
and the Sketch
tool
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1. Click the Editor toolbar and
click the Sketch tool.

2. Snap to a location in the
raster layer.

3. Click once to start creating
the polygon feature. �

Tip

Snapping to intersections
first
!������	��	��	����������������
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4. Click at locations where you
wish to create vertices.

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

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

Tip

Displaying snapping
properties
�����	���	�"�����������������������
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See Also
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Creating line
features using
the Vectorization
Trace tool
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1. Click the Editor toolbar and
click the Vectorization Trace
tool.

2. Snap to a location in the
raster layer.

3. Click once to activate the
Vectorization Trace tool.

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

Tip

Using raster snapping
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�������	��	������������
���	���������
�������	��	������

�

�

�

�

Ch04.pmd 10/29/02, 3:28 PM80



RASTER TRACING 81

����.��	���+�	��
������� 	���
��������� �������
�����
�� 	��
������������
	����
�������������
��� ��

��	��� ���	��� �������%��

����������	���	������������������
�����	��	�������������	��	��
�	�
����� ���	� ���	��� �������
1
��� ���� �
�� 	�� �� ����	��
� ��
����� ����� ������� ����� �� ���	��
�������������
���	������
�	��
	�������
� ���������� �	� 	��� �
�
���	�����
�������������2��
	�	��
�������
� 	��������	��
���������
	�� 	������
���������
��� 	������

����	�
�� ���	������ ���
.��	���+�	��
�������	��������
����	�� ���	����� ���
�� 	��� ���	��
��
���������
	��
	����	
)�*� �������� 	��� �
�� ��� 	��� ���	��
��
���� �����
	� ��� )�*� �
���
	���
�� ���	��� �
	�����	��
��#��� ��

��
���� 	��� ���	��� �	� 	���� ��
	� ��
��
	�
��� ��� ����	�
�� 	����
�	���� �

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. �

Tip

Why does the Vectorization
Trace tool ignore some
raster cells?
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���������������	�	��		�������	
���������	�����	��������	������
�������������	������(���	�(�����	
�	������������"	������������������

See Also
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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.

Tip

Finishing the sketch with
the Vectorization Trace tool
/	���	����	��������	�';��	������
��������������	7���������	�����	
��	�����)��������������������������7
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Creating polygon
features using
the Vectorization
Trace tool
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1. Click the Editor toolbar and
click the Vectorization Trace
tool.

2. Snap to a location in the
raster layer.

3. Click once to activate the
Vectorization Trace tool.

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

Tip

Snapping to intersections
first
!������	��	��	����������������
��	���������������	����	����
���	��	���������	���������	��"���	
���	��	���������(	���	�����	�������	
��������������������	����	��������	
����������	��������������	���	���	
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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. �

Tip

Why does the Vectorization
Trace tool ignore some
raster cells?
-���	���	�����������	������	��������
���������������	�	��		�������	
���������	�����	��������	������
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See Also
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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.

Tip

Finishing the sketch with
the Vectorization Trace tool
/	���	����	��������	�';��	������
��������������	7���������	�����	
��	�����)��������������������������7
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IN THIS CHAPTER

Batch vectorization 5
• An overview of batch vectorization

• An overview of cell selections

• Interactively selecting connected
cells

• 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

• Applying the vectorization settings
for batch vectorization

• 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, discuss raster editing techniques, outline the vectorization settings,
and describe how to generate features.

Ch05.pmd 11/24/2003, 3:03 PM87



88 USING ARCSCAN FOR ARCGIS

An overview of batch vectorization
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Raster preprocessing
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Defining the scope
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Determining optimal settings
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Generating features
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Interactive cell selections
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Expression-based cell selection

��	�	������#��
��-��
����
�(���	
����
�
	���������)��-
�����(
�
��
�
	�%���
	
��%
�����������)��7�������������)������������
#���
���(�	���	
����������������������
�
	����	��
���7�>���	��
�
�
	�	���
	
��	
����)��
������
������
����
������
�����������(
�
�	���
	
��	
��?��
�#
���
7�>���	���������
�
	�	
��������

(��
����������)�	,���������������	
���������
�����
�	���
�

�
�7�3������������	�
������
���
�
	����8�������������������
������������
-�#
�(��-��
�	���
���
�
	���7

An overview of cell selections

Using cell selections with other tools
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Saving cell selections
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Interactively
selecting
connected cells
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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.

Tip

Interactive selection
options
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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.

�

See Also
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Selecting
connected cells
by using an
expression query
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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.

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

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

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

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

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

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

8. Click OK.

Tip

Selecting only from the
current extent
��	�����	�"	�	��������������	
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Tip

Finding holes in rasters 
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Finding the connected
cell area

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.

Additional cell
selection tools
and commands
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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.
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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.

Tip

Filling holes and gaps
���������	�	�����������	����������
����	���������������������������
��	���������	�'����"	�	��	���	���
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�����������

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.
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Clearing the connected
cell selection

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

All selected connected cells
will be unselected.

Tip

Other ways to clear
selected cells
���������������	�����	�����	����
�	�	��	���	������������������������	��
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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.See Also
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Preparing raster data for vectorization
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The cleanup session
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Noise and feature removal
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Adding new cells
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Saving raster edits
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The Raster
Cleanup session
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Starting a cleanup
session

1. Click the Raster Cleanup
menu and click Start
Cleanup.

Tip

Saving raster cleanup edits
�������������(	������(	�����	��	����
���(	������	���	������	������	�
����������������������	�����������	
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Stopping a cleanup
session

1. Click the Raster Cleanup
menu and click Stop
Cleanup.

The Save Raster dialog box
will appear.

2. Click Yes if you want to save
your Raster Cleanup edits;
click No if you want to discard
your edits.
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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.
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Using the Raster
Painting tools
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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.

Tip

The Brush tool will honor
the current raster snapping
settings
��������������������	����������	
/��������������	��������������	��
�������
�	�/�����������������	���	
����	�������	���������������	���	�
�������	��	�������	�"�������
��(����	����������

Changing the Brush size

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

2. Choose a new brush size.
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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.

Tip

Filling multiple cells at one
time
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See Also
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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.
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Drawing lines

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

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. Click the Raster Painting
toolbar and click the Line
Width button.

2. Choose a line width option
from the menu.

This will now become the
current line width.
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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.

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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Drawing ellipses

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

2. Left-click to start drawing the
ellipse.

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

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

Using the Erase tool

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

2. Left-click to start erasing
cells.

3. Hold down the left mouse
button and drag the Erase
tool over the raster cells.
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�

�

Tip

Using the spacebar to
suspend snapping
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Tip

The Erase tool will honor
the current raster snapping
settings
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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.

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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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. �

�
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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.
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Using the Raster
Cleanup
commands
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Erasing selected cells

1. Click the Raster Cleanup
menu and click Erase
Selected Cells.

All the selected cells are
erased.

Filling selected cells

1. Click the Raster Cleanup
menu and click Fill Selected
Cells.

All the selected cells are
filled with the foreground
color.
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Saving raster edits

1. Click the Raster Cleanup
menu and click Save.

Tip

SDE Rasters cannot be
edited
"9��-���	�����������	�	���	������
��	�-���	����	������������!�����
�		�����	�������"9��-���	������
���������(	����������	������	�����	�
������

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.
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Applying the
vectorization
settings for batch
vectorization
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Choosing an intersection
solution

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Click the Intersection Solu-
tion dropdown arrow and
choose the Geometrical,
Median, or None option.

3. Click Apply.

4. Click Close.

�

Tip

A modeless Vectorization
Settings dialog box
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See Also
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110 USING ARCSCAN FOR ARCGIS

Specifying the maximum
line width

1. Click the Vectorization menu
and click Vectorization
Settings.

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

3. Click Apply.

4. Click Close.

�
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Setting the compression
tolerance

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Check the Compression
Tolerance check box.

3. Enter a value for the com-
pression tolerance.

4. Click Apply.

5. Click Close.

�
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Setting the smoothing
weight

1. Click the Vectorization menu
and click Vectorization
Settings.

2. Check the Smoothing Weight
check box.

3. Enter a value for the
smoothing weight.

4. Click Apply.

5. Click Close.

�
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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 check box.

3. Enter a gap closure
tolerance.

4. Enter a fan angle.

5. Click Apply.

6. Click Close.
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Saving 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 Save button.

4. Type a name for the new
vectorization style and click
OK.

5. Click OK.
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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.

Tip

Retaining vectorization
settings
���������	����������(	�����������
�	������������(������	���
����	���
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Previewing the
vectorization
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Using the Show Preview
command

1. Click the Vectorization menu
and click Show Preview.

A check mark will indicate if
the Show Preview command
is active.

Tip

Updating the preview after
changing vectorization
settings
+�	��������������	�(	�����������
�	�����������������	���	���	(�	�
����������������	����������������	
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See Also
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Map prior to previewing the vectorization.

Map with Show Preview enabled.
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Generating
features
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Generating features
using the centerline
vectorization method

1. Click the Vectorization menu
and click Generate Features.

The Generate Features
dialog box will appear.

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

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

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

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

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

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

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

9. Click OK.

Tip

How do I change the
vectorization method?
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Map showing generated features.
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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.

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

3. 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.

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

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

6. Click OK.

Tip

Changing the maximum
number of vertices in a
polygon
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Tip

Generating polygons from
lines
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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.

Tip

Snapping to rasters
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Appendix

• A performance comparison of
ArcScan processes

This appendix provides information about the performance of ArcScan
processes with various types of raster datasets and settings. This information
is intended 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.
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A performance comparison of ArcScan processes

Map type Rows Columns At rest Small select Large select Large select dialog Generate features

���	
� �'8/'' �/8!'' �** �' �' �' &'

%����� &!8''' &�8''' ��' �' &' �*' �''

2
������ �'8''' �!8''' �** �' *' *' .'

=������
 ��8'*' �'8*'' �** * * �' �'

2
��9��, �&8''' �!8''' �** ' ' �' �'

G�#�%��� �!8/'' �*8�'' �** �' !' ��' &!'

G�#�%��� �!8/'' �*8�'' �!' �' !' ��' !.'

=G% �08''' �!8''' ��* * &* �' �!'

������

���
���"��
�-
-����������	�-
������
�

�-�����
�
	��9
-������
������
��	�#
����
�
	����-������-)
���(�	���
	
��	
���

1���
��
�
	��9
-������
������
��	�#
����
�
	�������
���-)
���(�	���
	
��	
���

1���
��
�
	���������9
-������
�����
�
	�������
���-)
���(�	���
	
��	
����#����
��
�
	�%���
	
��%
�����������)��

5
�
��
�(
���
���9
-������
����#
	����
�(
���
�

����	
������

���	
���9
���-��
��������	
��-������
�

%�������1���6�6-
���-��
�����	������-��

2
��������9
���-��
�����#
�
�����-�����������

=������
��1�����
������������
�-������
�

2
��9��,��1���
�#
�
�����-��,���������

G�#�%�����G�#�������%���C����=�
��

=G%��=������G���	���%���

Appendix.pmd 10/29/02, 3:20 PM122



APPENDIX 123

Int. solution Line width Compression Smoothing Number of features Time (min.)
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