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Lake George, Georgia O
"the reduction of detail or simplification of reality"



"Nothing Is less real than realism.
Detalls are confusing. It is only by
selection, by elimination, by
emphasis that we get at the real

meaning of things".

Georgia O'Keefe (1922)




"A map Is a scaled, 2

representation of a planetary surface"
-
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Photos are not generalized: they need interpretation to be readable by users.

Air photo interpreted (= generalised) -> map

The process of generalization consists of these three steps:

1. simplification -> 2. selection -> 3. classification (4. -> symbolisation )



1. Simplification

All features have three dimensions:
length, width and height

They Ipse the third dimension as maps and
displays are usually flat.

Simplification determines the most
Important of the remaining dimensions



All features have three dimensions: length, width and height,
They lose the third dimension as maps and displays are usually flat.
Simplification determines the most important characteristics (dimensions)

U 3D Volumes (reality) e~ - 1. -

|

U 2D Areas/ polygons

U 1D Lines/ arcs

U OD Points




As SCALE decreases, generalisation increases
Simplification:  features lose dimensionality

This is called collapsing

Examples :

areas -> lines: e.g. rivers
areas -> points: e.g. cities

lines -> points: ? (few examples)

Not e: rrvers shown with odareado ar e



2. Selection

u Its unlikely the map can retain all features/details

U Which element types depend on the map purpose

e.g. topographic map, parks map, city map

U How many elements depends mostly on map scale

e.g. more details on 1:50,000 than 1:250,000



Scale

Example: Vienna
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Selection can be subdivided into: 1:750.000

a. Aggregation (merging of several
elements, most common with areas) | | sopgoo0

Eliminat . "
elements: points, lines and areas ) Sig\

%

b. Elimination (removal of certain 1.3.000.000

1:6.000,000 &

c. Smoothing (removal of details in

shape or outline: lines and areas )
1:20,000,000 i

Figure 4, Sclecrad from gensralizstinas of the aurling of Vienma.



Selection example: (elimination, smoothing) plus collapsing
The following four display panels are labelled with the data's production scale:

1:20 D00 1:250 000 1:1,000,000
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Decreasing Data Capture Scale
»

Increasing Generalization

All four panels have the same display scale’,
“Adual display scale of the figure above depends on your computer monior size



Early computer cartography &
Ar cMap 06 Si inpaked bnyDouglasfPeudker algorithm

Douglas and Peucker, 1973
U.Ottawa / SFU
Picks the oO0significant poli

15T TREND LINE 2ND TREND LINE 3RD TREND LINE RESULTING ARC

SIMPLIFICATION TOLERANCE



http://resources.esri.com/help/9.3/arcgisengine/java/gp toolref/data management toolbox/an overview of the
generalization toolset.htm
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DouglasdPeucker (Poiker) algorithm



http://resources.esri.com/help/9.3/arcgisengine/java/gp_toolref/data_management_toolbox/an_overview_of_the_generalization_toolset.htm
http://resources.esri.com/help/9.3/arcgisengine/java/gp_toolref/data_management_toolbox/an_overview_of_the_generalization_toolset.htm

http://resources.arcgis.com/en/help/main/10.1/index.html#//00700000002r000000

Aggregate Points

Aggregate Polygons

Collapse Dual Lines To
Centerline

Collapse Road Detail

Delineate Built-Up Areas

Create Cartographic
Partitions

Merge Divided Roads

Simplify Building

Simplify Line

Simplify Polygon

Smooth Line

Smooth Polygon

Thin Road Network

Creates polygon features around clusters of proximate point features.

Combines polygons within a specified distance of each other into new polygons.

Derives centerlines from dual-line (or double-line) features, such as road casings, based on specified width tolerances.

Collapses small, open configurations of road segments that interrupt the general trend of a road network, such as traffic circles, for

example, and replaces them with a simplified depiction.

Creates polygons to represent built-up areas by delineating densely clustered arrangements of buildings on small-scale maps.

Creates a mesh of polygon features that cover the input feature class where each polygon encloses no more than a specified number of
input features, determined by the density and distribution of the input features.

Generates single-line road features in place of matched pairs of divided road lanes.

Simplifies the boundary or footprint of building polygons while maintaining their essential shape and size.

Simplifies lines by removing extraneous bends while preserving essential shape.

Simplifies polygons by removing extraneous bends while preserving essential shape.

Smooths sharp angles in lines to improve aesthetic or cartographic quality.

Smooths sharp angles in polygon outlines to improve aesthetic or cartographic quality.

Generates a simplified road network that retains connectivity and general character for display at a smaller scale.

http://resources.esri.com/help/9.3/arcqgisenqgine/java/gp toolref/data managemen

t toolbox/an overview of the generalization toolset.htm



http://resources.arcgis.com/en/help/main/10.1/index.html
http://resources.esri.com/help/9.3/arcgisengine/java/gp_toolref/data_management_toolbox/an_overview_of_the_generalization_toolset.htm
http://resources.esri.com/help/9.3/arcgisengine/java/gp_toolref/data_management_toolbox/an_overview_of_the_generalization_toolset.htm

Benoit Mandel brot: oHow Long
0 Fr a c tsadiics $aif -Similarity and Fractional Dimension (1967)

—_— 3 —a

Unit = 200 km, Unit =50 km
length = 2400 km  length = 3400 km
Infinite? ->

Ordnance Survey:. 17,820 km (1:50,000)
CIA: 12,429 km (1:100,000)




Length of Coastline by Country

Coastline

<1 HBEEEN 20

Canadaiwe 0r e #1
Length = 202, 080 km or
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Impact of selection with decreasing scale

example 0Canadads two mapping

1:50,000

AY 3 Q]

U Fewer features (aggregation/elimination)
U Fewer detalls (smoothing)

U Collapsing and fewer names



Large scale example
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http://maps.google.ca/
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Zooming displays a reduced (smaller scale) dataset i to avoid clutter



3. Classification (by attributes)

We canodot keep al | 0dgeevdrywsireans mightthavg u e
special characteristics, but they have to be grouped.

(in one of 3 ways)

Nominal: by ' name t y poatégorical

Ordinal: in sequence (hierarchy) - ranked

Interval: numerical (by size) - quantitative



Classification

generalisation into

groups

Note: with
classification, we are
generalising feature
attributes, while

simplification and

selection were applied

to spatial elements

.1mn Peopie

Point Polygon
Pt Airport % g1
Qs '1"' /‘%{ 'y ¥ Forest
= '|' Church River
apl opy | A4
£ ] e Ocean
gg ® City e _ N

ﬂl +
L4 H Heospital|” Boundary |[£3|3wamp
] Highway
TI: . City I Minor
o Paved Road Flooding
amm = I
-5 H Town
. Unpaved Road Major
QO ® Village Flooding
Contour Lines Density

m.; ® 10Peopke
::::
WE . 100 People \
pl Bl s00
,Eu B 200

] 100




Example: Categorical (nominal) classes

Utah-Wyoming Rocky Mountains
Wyoming Basins

tah High Plateaus

Central Shortgrass Prairi7

- Forest

~ Woodland

- Shrubland

Grassland/Herbaceous

- Sparsely vegetated
Non-natural

- Open Water

Good example:
Simple number
of classes

Colorado Plateau Southern Rocky Mountains



Density map shofljﬁg auto thefts in Prince George
Jan. 1, 2005 to Sept. 30, 2006

Ranked values P S

- Not such a great example

what are the values ?

- PerSquareKm |




Quantitative (interval) classes

‘| Percent Population
Under b
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Nice simple classes
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Yikes!

These classes need more simplification



