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Topics

m GIS-based cartography with ArcGIS

Multi-purpose, multi-scale mapping from master databases
ArcGIS - the new generation of ESRI GIS software

= Map generalization
In Workstation Arclnfo, ArcToolbox, and ArcGIS

m Text placement

Dynamic labeling, feature linked annotation, and Maplex
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GIS-based Cartography
with ArcGIS




GIS-based cartography

Today’s cartographers compile databases and maps

Source information Geo-processing,
field survey, existing cartographic generalization

map, photogrammetry, and text placement
remote sensing, GPS

Master
Geo-processing and Database

database generalization

Data
Set




ArcGIS

single, scalable, unified GIS software

ArcSDE ArclMS
Services
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ArcView 8.1

Desktop mapping GIS software,
a powerful tool for the management, display,
query, and analysis of spatial information

the map-centric application for

/ editing, displaying, querying
ArcMap

Arccatalog_ the data-centric application that locates,

browses, and manages spatial data

ArcToolbo
environment for performing the

hundreds of rich geoprocessing
operations provided by Arcinfo




ArcEditor 8.1

Define and edit custom features and
object classes

ArcMap Anes
-Coverage Editing
Arccatalog ‘Enterprise Geodatabase Editing

ArcToolbox |.uiity Network Solvers

Dimensions

Feature Linked Annotation




ArclInfo 8.1

the full-featured GIS with tools for automation, modification,
management, analysis, and display of geographic information

ArcMap And:
-Coverage Editing
Arccatalog ‘Enterprise Geodatabase Editing

ArCTOOIbOX -Utility Network Solvers

Dimensions
And: Feature Linked Annotation

*Advanced Geoprocessing

sAdVanced Editing
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Geodatabase concept

Feature datasets

Spatial reference
Object classes subtypes
Feature classes subtypes
Relationship classes
Geometric networks
Planar topologies
E=ER
=

Validation rules

Raster datasets

Rasters

TIN datasets
nodes edges
faces

Locators

Addresses

X,y locations
ZIP Codes
Place names
Route locations




Creating a geodatabase

Feature Class Properties

w»d Arcinfo - ArcCatalog - D:\master2bk mdb\ sourdiEEEEiEe | ndexes | Subtypes | Relationships |

. o Field M Data T
File Edit ¥iew Go Tools Help OBJECTID — OhjectlDaa -
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Map Generalization

Support multiple-purpose, multiple-scale data

transformation and map production




Recent releases in
Workstation Arcinfo

= Focus on database generalization
= Support attribute transfer
m Facilitate post-processing and editing

BENDSIMPLIFY operator—Arcinfo 7.1.2

ORTHOGONAL operator —Arcinfo 7.2.1
BUILDINGSIMPLIFY command —Workstation Arclnfo 8.0.1
FINDCONFLICTS command —Workstation Arclnfo 8.0.1
CENTERLINE command —Workstation Arclnfo 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




GENERALIZE
(pointremove vs. bendsimplify)

BENDSIMPLIFY







FINDCONFLICTS

conflicting areas
ifrequency = 2 or more)

simplified building
(input)




CENTERLINE

® centerline.mxd - ArcMap

J File Edit “iew |nzert Selection Toolz ‘Window Help
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AREAAGGREGATE
(orthogonal)

% aggregate_mxd - ArcMap
J Eile Edit Yiew Inszet Selection Tool: Window Help
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AREAAGGREGATE

(non_orthogonal)

% _aggregate-veg.mxd - ArcMap

J File Edit “iew Inzett Selection Tool: Window Help
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Gen-tools in ArcToolbox

% ArclToolbox
Tools Help

lﬁ Corversion Tools Simplify Buildings

&g Data Management Toals rput coverage: ||::h|:.|-:|d

- ¥ About Data Management Too
Tol : IEEI

_3& Aggregate A alerance
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+- i@ Composite Features Selection file:

Generalization
ﬂ' Ahout Generalization
----- # Create Centerlines * Find Building Conflicts K E3

""" #* Dissolve Input coverage: II::'\I::Idgsin'l Iﬁ:l LI

----- # Dissolve Regions

. Cancel

----- A* Find Building Conflicts Distance: [0 —IH |
""" ;; Simplify Buildings Qutput coverage: IE:'\bIdgcnnf EI $I
----- #* Simplify Lines
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|Input coverage:;  |C:5
EEI--& TDpDIDg'y‘ inp d I Cazngs EI

C I
+- i@ My Tools bl airLirn wsidth: IEEI ==
Help
kditirnuirn width: IE

Dutput n:l:uverage:lli:hc:enterlines ﬁ:l Batch |

|<Dptinnal>

Output coverage: IE:"-.I:uIdgsim

Ratrh » I




Example of Macro- procedures
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Development of generalization
tools for ArcGIS

More functions, flexibility, and productivity

Geodatabase tools
Derive target schema, feature classification and
extraction;
Maintain feature links between source and target data

Geometry processing
Add generalization operators

Editor tools
Allow interactive generalization and queued edit

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




Database generalization

Define/create target feature classes
(attribute fields and domains)

Define and link source feature categories to targ_jet 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

EI 53 Generalized

= sourcs AR Ga—
- roadzsk =53 SN

tarc :||-1'|

; . trans 100k (with 1-to-1 relati
VeGP ':'ll_':-"'::—'IEI‘:- regl 00k (with n-to-1 relat

category 11 (forest)




Cartographic generalization

Master database

Sl 1110 ter25k
Eﬁl sourcel
] road2Ek

vegpolyZhlk

category 11 (forest)

Generalized
database

Set global parameters
(scale, min-sizes, priorities, symbols)

Interactive processes
(testing, measuring, analyzing,
saving parameters)

Batch processes

Interactive processes
(Queued editing, resolving
conflicts, refinement)

maps for mternet

Generalized

cartogr“mi ﬁiibase
= 5

" cartotrans 1IIII|- 7 ‘
cartoveql 00k wl




Linking source and target features

Feature link specification

— Derive source feature list

+
€ From current TOC J

s From maps Default target dataset location

|D:\genprojects\mapsZSk.mxcj Browse | D:\genprojects\maps100k j

C From .lyr files Browse |

” D:\genprojects\maps5k.lyr j Browse

Generalization steps X

Source Q] Target roadsk

Feature class V| Feature category’ | Featureclass V| Field Value v feature class: road class 1
bndnet25k commercial bldg | bndnet100k Y || f-code boundary v
vegnet25k post offices vegnet100k j f-code vegetation j %
transnet25k railroad transnet100k v || f-code rail i Job ID: 103
popnet25k residential house | popnet100k j f-code building ] Simplification Detail |
transnet25k road class 1 | transnet100k v|| f-code road class 1 | *
transnet25k road class 2 transnet100k || f-code road class 2 '

elevation25k spot elevation | reliefpt100k j f-code spot-elevatiorj Job ID: 104 .
Smoothing ﬂl

j J CIearaII| Reset | View steps %
\

roadsk
OK | Cancel | feature class: road class 1




Interactive tools

= genstorymxd_ArcMap___________________JsSmoothing |

File Edit ¥iew Insert Selection Tools Window Help
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Queued editing

Queued Edit

Generalized layers: |veg100k M Load queue |

Specify an area: Enter extents | *|

% gen-story.mxd - ArcMap

File Edit ¥iew Insert Selection Tools Window Help
J D2l §| % B~ | - |{|'/|1:94,695 i Number of records: 37 Display: (¢ Selected ( Previous ( Next ( All

J Editor | [ |! = ‘TaSKZICreate T ——— ID Flag | Operator v| Processing time V| Status V| A
Exaggeration 03:15:00, Mon 7/17/00

=& | - T simpliication 11:10:00, Mon 7/17/00 [Unresolved ]
= £ Layers LI = ’ Aggregration 08:30:30, Thu 7/13/00 |Delete |~
B0 poppnt_ut Simplification 17:50:38, Thu 7/13/00 |Unresolved 7]
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=
[
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— ‘ \an Typification 20:40:14, Mon 7/17/00 |[Unresolved
| Reviewed

B O transnet_u Modified

Problem Description Resolved
Delete

v
>

Operator name: bendsimplify

Parameters:  distance = 80; min. area = 200 map units
(- Description:  a line segment was under-generalized due

B E wegliikp to conflicts
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N
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J Drawing ~ ITO | O~ A~ (= ||Aria|
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Text Placement

A major component of cartography
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Dynamic labeling in ArcMap

m Places labels at "ideal” location
on the fly

= For on-line display or as batch
process for creating persistent
annotation

= Can place multiple labels / feature




= Uses expression based on VB- or
Java-script to derive text

¥ LIS States.mxd - A

J File Edit Wiew Insert Selection Tools Window Help
| DEE&| & B@X | | $|[e1009e

Washington
21 Pers/knZ

Expression Properties

E sprezsion I

Montz — Label Figlds:

16 Per: Draq label figlds from the list box ta the expression.

SUB_REGION POPS0_SOMI
. Idaho I STATE_ABBR HOUSEHOLDS
regon _ POP1330 MALES
89 Pers/km?Z Sf Bows) il - POP1999 FEMALES

Show Type = Add Show W aluesz...

v Dizplay coded value description
Utah _
43 Pers/kmZ 65 Perz/kmZ — Expresszion

Nevada Wirite code for the zelected parser. ou must write 3
¥ Advanced called FindLabel. Add fields as parameters ta the fu

California —
42 Pers/km? Function F!ndl__al:uel [_[.-’-'-.FE EA] [POP1339] ]
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" and calculate population/area
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102 Pers/kmZ End Function
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= Handles overflow (unplaced) labels

“_Barcelona.mxd

J File Edit Wiew Insert Selection Tools window Help
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Feature-linked annotation
in ArcGIS

= A geodatabase feature class with custom
behavior

= One or more annotations linked to a feature

(point, line, polygon, ...)
= Annotation text derived from feature attribute

= Position maintained in relation to feature

= Updating the feature automatically updates
the linked annotation




Feature-linked annotation

= electric.mud - ArcInfo - ArcHz

J File Edit Wew Insert Selection Tools ‘Window Help
[DEE& % 2@ X | v | i1 ol 2| & w2 &
J Editor = ”T| &~ | Taski |Create New Feature =] | Target: | Electric_Junctionsénnal : Elect [+ |,=r’ (=) | = |

i x| K““o il
=l £F Layers
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TransFarrmers
Switches
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Secondaties aktributes
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= Prirnaties 91

- - Annoktation Enabled

O Fuses

0 ®HMH

|1 features
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_Display [ Source | 2024 -
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Maplex

Currently a separate product
Will be integrated with ArcMap in future

Many input and output formats

Standard carto symbology built-in

Custom symbology easily added

Rule-based projects allow repeatable design styles

Unambiguously label all features

Conflict Resolution Between Placements
User-specified Rules

Prioritization of features, labels

Label Points, Lines, Area, Streets, Parcels




The data manager

Data Manager - F:gdt_demo‘default. d= |

Data Set  Edit

Loading | Feature Class Lahel
Switch Field Hame Field Hame

inst'FCC" "TAME"
park "HAME" Feature Class

rails "MAME"

St CC "NAMEZ" Codes and
Tans e Label Field are

w'FCC" "MAME"
e M FOT T specified here.
m"Foc "MAME"
pkbldos "MAME"

Shapefile Hame

Figdt_demo\Deowashinshp
Figdt_demo\Dowashpk2.shp
Figdt_demo\Dowashr.shp
Figdt_demo\Dowashs.shp
Fagdt_demoa\Dewashtr.shp
Fagadt_demoDewastve.shp
Fagdt_demoDewastwp.shp
Fagdt_demoDewashal.shp
Fagdt_demoipkbldos.shp
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o Projections,
: Units, Scale and
Farrnat : IESHIShapEfiIeFDrmat j Map Scale -I:I-IEI:":":I Map EXtentS are

— nitz —Map Extent

£~ Map Unitz [ ie data has already been projected | West: I'E-I 35 also set at Ioad
I piikz - IMeters j south: I'1 837 tl me

East: |332
Morth : I_E?-l 7

<]

Earersion Factan Ta feters: |1

&' Decimal Degress Frojection Parameters ... | Set To Full Extent | St o Zaam E:-:tentl

Loading Optiahs .. Add Codes .. Add File ... | S Serven... | Open I LCancel |




The rule-base paramaters

Symbology (style, color, size...) Stacking (breaking up multi word labels)

Labels (font, color, size, box...) Multi-labels (> one label per feature)
Placement (the label in relation to its feature) Deletion (what to do if no label is placed)

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

‘ Rulebase Editor
Edift Wiew) Sofa Enint

Code Description Code I Syml:u:ull Label I Box Placement |Stacking| MultiLabI Deletiu:unl E:-:purtl

ImDaz cemeteries — Labelling Style — End af Street Clearance

ImD43 Universities :
- Frefered: |2mm
ImD&T Major landmarks I':”fSEt J

pkbldgs | Buildings in parks Minimum: [1mm
ImDGS LIS Capitol Bldg = Label Oftzet—————— = Mawmum Shift———— = Lake! Buffers

T Digtanice: 20% Harizartal: IEI Feature; |1EIZ
51

Prirniary of wy,Unsep _
Al 2 Pri of hwy, Unsep tn FlETEtvE s i Label 0%
strA15 Pri. ar Int by, 52D
Straz0 Frimary

straz1 Pri. or US fuy,Unsep Feature: 100 Unambiguous s [FraticuleAlignment
strAZe Pri. or LS fwy, sep Interior Area - [0 Minirmize Labels = Label Owverrun

strazn Secondary . - t awimurn Oswerrurn;
stra32 Sec of fwy,unsep tun Labet: w0 & LI TS |24m

B acharaund [Late]
strA35 Secandary, St by, sep »
A4l Local Road = Frefered|Latel Fostions: Sl i Laat |

atrad ] Local, unseparated |EIE 04060307 020800 0310111213141516 j by Label dngle: I_E":'
strhd 2 Local, intun, unsep ;]

[ [ = Table View .| ok | cencel | dpoy |

The width of the label box when the longest line in the label haz bwo characters; the box graphics are zcaled honzontally to fit thiz width, Y'ou can specify thiz az a
% of the nominal box width. [Applies for comples box shapes anly].

—weightt———————— |~ Label Repetition — Other




Placement styles and strategies

@
Centered @ Offset (freedom to move) —~F

[ ]
Offset (with preferred zones such as east or north side) @& %

Centered
Horizontal# Curvedj Straight %
Offset

7.
Horizontal Curved Straight
Perpendicular




Center horizontal or Offset

Center straight or offset

Center curved or offset

US-Style Streets
European-Style Streets
Parcels

Petroleum

Atlases

Standard point, line, polygon




Production workflow

Place Text Marginalia

Symbolize Features  Color Separation Offset Printing

Arcplot
e

Place Text Symbolize Features Plotter output
ETIEE
Color Separation




