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TopicsTopics

�� GISGIS--based cartography with based cartography with ArcGISArcGIS

MultiMulti--purpose, multipurpose, multi--scale mapping from master databasesscale mapping from master databases

ArcGISArcGIS -- the new generation of ESRI GIS softwarethe new generation of ESRI GIS software

�� Map generalizationMap generalization

In Workstation ArcInfo, In Workstation ArcInfo, ArcToolboxArcToolbox, and , and ArcGISArcGIS

�� Text placementText placement

Dynamic labeling, feature linked annotation, and Dynamic labeling, feature linked annotation, and MaplexMaplex



GISGIS--based Cartography based Cartography 

with with ArcGISArcGIS
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GISGIS--based cartographybased cartography
Today’s cartographers compile databases and mapsToday’s cartographers compile databases and maps



ArcGISArcGIS
single, scalable, unified GIS single, scalable, unified GIS softwaresoftware
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ArcIMSArcIMSArcSDEArcSDE

ArcViewArcView ArcEditorArcEditor

pGDBpGDBpGDB

Web AppsWeb AppsWeb Apps

ArcExplorerArcExplorerArcExplorer

InternetInternet

ArcInfoArcInfo



ArcView ArcView 8.18.1
Desktop mapping GIS software,Desktop mapping GIS software,

a powerful tool for the management, display,a powerful tool for the management, display,

query, and analysis of spatial informationquery, and analysis of spatial information

ArcMapArcMap

ArcCatalogArcCatalog

ArcToolboxArcToolbox

the map-centric application for 

editing, displaying, querying

the data-centric application that locates, 

browses, and manages spatial data

environment for performing the 

hundreds of rich geoprocessing

operations provided by ArcInfo



ArcEditor ArcEditor 8.18.1
Define and edit custom features and Define and edit custom features and 

object classesobject classes

And:And:

••Coverage EditingCoverage Editing

••Enterprise Geodatabase EditingEnterprise Geodatabase Editing

••Utility Network SolversUtility Network Solvers

••DimensionsDimensions

••Feature Linked AnnotationFeature Linked Annotation

ArcMapArcMap

ArcCatalogArcCatalog

ArcToolboxArcToolbox



ArcInfo 8.1ArcInfo 8.1
the fullthe full--featured GIS with tools for automation, modification, featured GIS with tools for automation, modification, 

management, analysis, and display of geographic informationmanagement, analysis, and display of geographic information

And:And:

••Advanced GeoprocessingAdvanced Geoprocessing

••Advanced Advanced ArcTooboxArcToobox

••Advanced EditingAdvanced Editing

••Workstation ArcInfoWorkstation ArcInfo

And:And:

••Coverage EditingCoverage Editing

••Enterprise Geodatabase EditingEnterprise Geodatabase Editing

••Utility Network SolversUtility Network Solvers

••DimensionsDimensions

••Feature Linked AnnotationFeature Linked Annotation

ArcMapArcMap

ArcCatalogArcCatalog

ArcToolboxArcToolbox



Geodatabase Geodatabase conceptconcept

Feature datasets

Spatial reference

Geometric networks

Planar topologies

Domains

Raster datasets

Rasters

Validation rules

Locators

Addresses
x,y locations
ZIP Codes
Place names
Route locations

Feature classes subtypes

Object classes subtypes

Relationship classes TIN datasets

nodes
edges

faces



Creating a Creating a geodatabasegeodatabase



Map GeneralizationMap Generalization

Support multipleSupport multiple--purpose, multiplepurpose, multiple--scale data scale data 

transformation and map productiontransformation and map production



BENDSIMPLIFY operator–ArcInfo 7.1.2

ORTHOGONAL operator –ArcInfo 7.2.1

BUILDINGSIMPLIFY command –Workstation ArcInfo 8.0.1

FINDCONFLICTS command –Workstation ArcInfo 8.0.1

CENTERLINE command –Workstation ArcInfo 8.0.1

AREAAGGREGATE command –Workstation ArcInfo 8.0.2

Enhancements to the GENERALIZE command
a minor enhancement for Workstation ArcInfo 8.0.1;

a major enhancement to be released in Workstation ArcInfo 8.1

Recent releases in Recent releases in 

Workstation ArcInfoWorkstation ArcInfo
�� Focus on database generalizationFocus on database generalization

�� Support attribute transferSupport attribute transfer

�� Facilitate postFacilitate post--processing and editingprocessing and editing



BENDSIMPLIFYBENDSIMPLIFYPOINTREMOVEPOINTREMOVE

GENERALIZE 
(pointremove vs. bendsimplify)

GENERALIZE GENERALIZE 
((pointremovepointremove vs. vs. bendsimplifybendsimplify))



BUILDINGSIMPLIFYBUILDINGSIMPLIFY



FINDCONFLICTSFINDCONFLICTS



CENTERLINECENTERLINE



AREAAGGREGATE 
(orthogonal)

AREAAGGREGATE AREAAGGREGATE 
(orthogonal)(orthogonal)



AREAAGGREGATE 
(non_orthogonal)

AREAAGGREGATE AREAAGGREGATE 
(non_orthogonal)(non_orthogonal)



Gen-tools in ArcToolboxGenGen--tools intools in ArcToolboxArcToolbox



Example of MacroExample of Macro-- proceduresprocedures

Polygon extendPolygon extendPolygon extend

Grouping by 
buffering

Grouping by Grouping by 

bufferingbuffering Meeting lines by GRIDMeeting lines by GRIDMeeting lines by GRID

Clipping lines 

by buffers

Clipping lines Clipping lines 

by buffersby buffers



Development of generalization Development of generalization 

tools for tools for ArcGISArcGIS

More functions, flexibility, and productivityMore functions, flexibility, and productivity

Extending the following areas:Extending the following areas:

�� GeodatabaseGeodatabase toolstools
Derive target schema, feature classification and 
extraction;

Maintain feature links between source and target data

�� Geometry processingGeometry processing
Add generalization operators

�� Editor toolsEditor tools
Allow interactive generalization and queued edit

�� User interfaceUser interface
Add a gen-toolbar, menus, forms, and controls



Database generalizationDatabase generalization
Define/create target feature classes

(attribute fields and domains)

category 1 (roadclass 1)
category 2 (roadclass 2)
… …

category 11 (forest)
… …

Master

database

(with 1-to-1 relation)

(with n-to-1 relation)

... ...

... ...

Define and link source feature categories to target features

Transforming source features to generalized features ( in batch)

Source feature Output feature Steps

category 1 trans100k-fr001 simplification, elimination

category 2 trans100k-fr002 typification, simplification
... ... ... ... 

category 11 veg100k-fv011 aggregation, smoothing

Generalized
database



MapsMapsMaps

Cartographic generalizationCartographic generalization
Set global parameters

(scale, min-sizes, priorities, symbols)

category 1 (roadclass 1)
category 2 (roadclass 2)
… …

category 11 (forest)
category 12 (grassland)
… …

Master database

... ...

... ...

Generalized
cartographic database

maps for internet

Interactive processes

(testing, measuring, analyzing, 
saving parameters)

Batch processes

Interactive processes

(Queued editing, resolving 

conflicts, refinement)

Generalized

database



Linking source and target featuresLinking source and target features
Feature link specification

OK Cancel

From current TOC

Clear all Reset

+

Default target dataset location

D:\genprojects\maps100k

Derive source feature list

From .lyr files

D:\genprojects\maps5k.lyr Browse

From maps

D:\genprojects\maps25k.mxd Browse

Browse

+ -

Source Target

commercial bldg

post offices

railroad

residential house

road class 1

road class 2

spot elevationelevation25k

transnet25k

transnet25k

popnet25k

transnet25k

vegnet25k

bndnet25k

Feature class Feature category

area

line

area

line

point

Value

spot-elevation

road

road

residential building

rail

special-building

industrial-building

Feature class Field

bndnet100k

vegnet100k

transnet100k

popnet100k

transnet100k

transnet100k

reliefpt100k

boundary

vegetation

rail

building

road class 1

road class 2

spot-elevation

f-code

f-code

f-code

f-code

f-code

f-code

f-code

Q

View steps

Generalization steps

road5k

feature class: road class 1

Job ID: 103
Simplification Detail

road5k
feature class: road class 1

Job ID: 104
Smoothing Detail



Interactive toolsInteractive tools

Refinement

Smoothing

Exponential averaging

0.3

Select an operator

Power of averaging

0 1

Apply to linear features only.

Road

Select features
to connect

Selected features

to connect

None

Apply CancelResetAccept

>

Save parameters to

file: vegsmoth.xml



Queued editingQueued editing

View 1

Queued Edit

veg100kGeneralized layers:

Problem Description

Load queue

Exaggeration

Aggregration

Simplification

Refinement

Displacement

Typification

03:15:00, Mon 7/17/00

11:10:00, Mon 7/17/00

08:30:30, Thu 7/13/00

17:50:38, Thu 7/13/00

01:20:45, Tue 7/18/00

14:55:10, Tue 7/18/00

20:40:14, Mon 7/17/00

StatusProcessing timeOperator

7

6

5

4

3

2

1

ID Flag

Simplification

Number of records:      37

OK

Operator name: bendsimplify

Parameters:      distance = 80; min. area = 200 map units

Description:      a line segment was under-generalized due

to conflicts

Tools

Specify an area: Enter extents *

AcceptShow changes

Display: NextSelected Previous All

Unresolved

Reviewed
Modified
Resolved
Delete

Unresolved

Unresolved

Unresolved

Delete

Unresolved



Text PlacementText Placement

A major component of cartographyA major component of cartography



Dynamic labeling in Dynamic labeling in ArcMapArcMap

�� Places labels at "ideal" location Places labels at "ideal" location 

on the flyon the fly

�� For onFor on--line display or as batch line display or as batch 

process for creating persistent process for creating persistent 

annotationannotation

�� Can place multiple labels / featureCan place multiple labels / feature



�� Uses expression based on VBUses expression based on VB-- or or 

JavaJava--script to derive text script to derive text 



�� Handles overflow (unplaced) labelsHandles overflow (unplaced) labels



FeatureFeature--linked annotation linked annotation 

inin ArcGISArcGIS

�� A A geodatabasegeodatabase feature class with custom feature class with custom 

behaviorbehavior

�� One or more annotations linked to a feature One or more annotations linked to a feature 

(point, line, polygon, …)(point, line, polygon, …)

�� Annotation text derived from feature attributeAnnotation text derived from feature attribute

�� Position maintained in relation to featurePosition maintained in relation to feature

�� Updating the feature automatically updates Updating the feature automatically updates 

the linked annotation the linked annotation 



FeatureFeature--linked annotation linked annotation 



MaplexMaplex

Cartographic DesignCartographic Design

Many input and output formatsMany input and output formats

Standard carto symbology builtStandard carto symbology built--inin

Custom symbology easily addedCustom symbology easily added

RuleRule--based projects allow repeatable based projects allow repeatable designdesign stylesstyles

Automated Text PlacementAutomated Text Placement

Unambiguously label all featuresUnambiguously label all features

Conflict Resolution Between PlacementsConflict Resolution Between Placements

UserUser--specified Rulesspecified Rules

Prioritization of features, labelsPrioritization of features, labels

Label Points, Lines, Area, Streets, ParcelsLabel Points, Lines, Area, Streets, Parcels

Currently a separate productCurrently a separate product

Will be integrated withWill be integrated with ArcMapArcMap in futurein future



The data manager  The data manager  

Feature Class 
Codes and 
Label Field are 
specified here. 

Projections, 
Units, Scale and 
Map Extents are 
also set at load 
time



The ruleThe rule--base base paramaters  paramaters  
SymbologySymbology (style, color, size...)(style, color, size...) StackingStacking (breaking up multi word labels)(breaking up multi word labels)

Labels Labels (font, color, size, box…)(font, color, size, box…) MultiMulti--labelslabels (> one label per(> one label per feature)feature)

Placement Placement (the label in(the label in relation to its feature)relation to its feature) Deletion Deletion (what to do if no label is placed)(what to do if no label is placed)

Priorities Priorities (features/labels importance ordering)(features/labels importance ordering) ExportExport (create layered export files)(create layered export files)



Placement styles and strategiesPlacement styles and strategies
Point FeaturesPoint Features

CenteredCentered Offset Offset (freedom to move)(freedom to move)

Offset Offset (with preferred zones such as east or north side)(with preferred zones such as east or north side)

Line FeaturesLine Features

CenteredCentered

HorizontalHorizontal CurvedCurved StraightStraight

OffsetOffset

HorizontalHorizontal CurvedCurved StraightStraight

PerpendicularPerpendicular

left

right

left

right

le
ft

rig
ht



Area featuresArea features

Center horizontal or OffsetCenter horizontal or Offset

Center straight or offsetCenter straight or offset

Center curved or offsetCenter curved or offset

Placement strategiesPlacement strategies
�� USUS--Style StreetsStyle Streets

�� EuropeanEuropean--Style StreetsStyle Streets

�� ParcelsParcels

�� PetroleumPetroleum

�� AtlasesAtlases

�� Standard point, line, polygonStandard point, line, polygon



Production workflowProduction workflow

Place Text

Symbolize Features

Marginalia

Color Separation
Offset Printing

Maplex
Arcplot

ArcMap
ArcPress

Place Text Symbolize Features

Marginalia

Color Separation

Plotter output

Maplex Illustrator Press


