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Introduction

• Brazilian offical maps – 1:2,000 scale

• Smaller scale – not produced by cartographic generalization

• Methodology – appropriate for the Brazilian landscape

• Cartographic generalization – cartometric evaluation

• Which features to generalize and which operators to use?
(McMaster & Shea, 1992)



To present a method for developing cartometric 

evaluation for a  topographic map at 1:5,000 derived 

from a 1:2,000 scale

Research goal



Introduction

Cartometric evaluation components:

• Geometric conditions

• Spatial and holistic measures



Proposed Method

1. Identifying the representation problems on the map when its scale 
is reduced

2. Defining the constraints related to each representation problem

3. Defining the generalization operators

4. Formalizing the rules that describe each problem and operator

5. Designing and implementing the expert system



Location



Identification of representation problems



Geometric Conditions and represention problems

Geometric Conditions Constraints
Representation 

Problems

Imperceptibility
Length of solid square side

Interior corner
Visibility

Congestion

Coalescence

Distance - line and building

Distance – buildings
Legibility



Constraints

Symbol Remarks

Minimun value (mm)

IGN SSC TAURA

Distance between buildings 0,15 0,20 0,25

Distance between a line and a 

building
- 0,20 0,25

Interior corner 0,30 0,25 0,30

Length of solid square side 0,50 0,35 0,30



Expert system design – ModelBuilder

Commercial
Building

Buffer

• Constraint:  minimum
space 0,25 mm

Result

• A zone around a map 
feature measured 
according to the 

constraint

Intersection

• Overlay of
‘buffer_layer’ and

surrounding buildings

Result

• Overlay areas are 
represented



Expert system design - ModelBuilder





Parcial Results - ModelBuilder



Expert system design - ModelBuilder

Public Building

Features Vertex to 
points

• Creates a new file with all
the vertex of all features

Result

•Representation of the
polygon vertex

Add XY Coordinates

•Add the coordinates of the
polygon vertex

Result

•Addition of the fields
Point_X and PointY (E,N) 

Campos Point_X e Point_Y
to the atribute table

Selection

•Selection of each features
using its FID (identificatiion)

Result

•Each feature is a new file, 
according to its FID

Proximity

•Calculates the distance
between the vertex of each

feature

Result

•Distance, FID and vertex
original class fields are add

to the atribute table

Select Layer by Location

•Selection of the vertex that
are within a certain distance

Result

•Selection of the features
based on their location

regarding the surrounding
features

Join

•A single file is created
with the overlap areas

Result

•Overlay areas are 
represented



Expert system design - ModelBuilder



Parcial Results - ModelBuilder



Parcial Results - ModelBuilder

Results – geometric conditions

1. Congestion and coalescence– distance between 
features– area and line features

2. Imperceptibility – interior corners and length of solid 
square side – point features



Future Developments

Develop an expert system to perform 
cartometric evaluation on QGIS



Expert system design - QGIS

Residential Building

SDB

Buffer

• Constraint:  minimum space
0,25 mm

Result

• A zone around a map feature 
measured according to the 

constraint

Intersection

• Overlay of ‘buffer_layer’ and
surrounding buildings

Result

• Overlay areas are 
represented

If

• Minimum distance< 0,25 
mm
• Surrounding building: 

Residential
Other classes

Operator

• Same class feature –
Amalgamation

• Other class feature -
displacement





Conclusion

• This is a work in progress

• ModelBuilder – Human-computer interaction

• Expert system 

 Legibility problems automated detection  - good 
results

 Imperceptibility problems – features analyzed 
individually

• Expert system – less human dependable and 
generalization process more efficient
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