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Introduction and Motivation Mo @

- Color can be fun to work with
- Color is crucial — Generally, and in cartography!

Wie wahrscheinlich ist es, dass du @ Freund“innen oder Kolleg®innen
weiterempfehlen wirst?
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- Latest major tool in cartography: ColorBrewer, about
20 years old

- MapColPal
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Research Objective ME © @

The research objective of the thesis was to
design, build, and evaluate a tool to assist cartographers

in choosing suitable color palettes for thematic maps.

1.

What criteria are necessary to decide whether to use a color
palette for a thematic map?

How can a new tool improve upon existing color palette
generation and testing tools?

What requirements exist for a tool implementing these criteria
and improving upon the existing tools?

How can these requirements be implemented in a proof of
concept?

Does the proof of concept fulfill the requirements set before?

MapColPal



Methodology M © @

e

1. What criteria are necessary to decide
whether to use a color palette for a
thematic map?

2. What color palette generation and testing Requirements
tools exist already? How can a new tool

improve upon the existing ones? engineering

3.  What requirements exist for a tool
implementing these criteria and
improving upon the existing tools? _

4. How can these requirements be
implemented in a proof of concept?

5. Does the proof of concept fulfill the Heuristic

—

requirements set before? evaluation

— Prototyping

MapColPal



Color use in cartography M © @

Colors need to represent data accurately

Purposefully use color and its attributes as a visual
variable

How can this be done?
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Color use in cartography T @

Perceptually uniform color spaces

Source: Ottosson, 2020
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Color use in cartography

Color vision deficiencies

MapColPal
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Color use in cartography

Color vision deficiencies
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Criteria for a suitable color palette TUMHE © @
for thematic maps

= Suitable for type of data

= Considering human perception
Colors are notably different
Colors are correctly spread out in a perceptually uniform color space to represent the data
Considering simultaneous contrast (and similar phenomena)

Considering color vision deficiencies
= |s aesthetically pleasing
= Colors are harmonious
= Supporting the position of the map layer within the visual hierarchy of the map
= Suitable for the deployment situation of the map

= Tested before use to ensure meeting the other criteria

10 ; MapColPal
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Related work Mo @

ColorBrewer as main benchmark, other tools supporting
- General layout will be adapted after ColorBrewer

- Three types of palette established (sequential,
diverging, and qualitative)

- Other tools offer additional graphs or automated tests
for palette evaluation

All tools lacking in multiple ways though
- If map visualization, then only choropleth map
- |If basemap, only one terrain option

11 . MapColPal



Criteria for a cartographic color ME Y @
palette tool

- Easy-to-understand screen layout and user interface like the
ColorBrewer design

- Palette generation and testing for the types 'sequential,
'diverging’, and 'qualitative’

- Example visualization for relevant types of map
- Example visualization in front of a selection of basemaps
- Additional graphs to help evaluate the color palette visually

- Automated tests and algorithms to ensure a certain quality level
for the generated output
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Implementation MM © @

- Requirements based on both kinds of
criteria

- Implemented iteratively, started with
wireframe, then started programming

13 ._I MapColPal
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Implementation

MapcColPal

your pal for cartographic color palettes
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Implementation
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your pal for map color palettes
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Current seed colors
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Results — Proof of concept

Mnf © @

your pal for map color palettes

1 2 3 4
Start Layers Test Export
Welcome!

This tool is here to help you work with color palettes for thematic maps.
First time here? Check out the tutorial.

| want to...

generate 6 seed colors

with harmoniously spread hues

with hues ranging from 120 to 300 degrees
fitted to this basemap:| Positron A
randomly

load seed colors

GENERATE

Current seed colors

#6dabch  #a4094ch #8899 #c5926c #0aabbb #62afle

TUTORIAL ABOUT NEXT

== | caflet | ® OpenStreetiap contributors @ CARTO
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Results — Proof of concept ME Y @

ITC

your pal for map color palettes

——o0 a 4

Start Layers Test Export

COUNTRY LEVEL DATA

Layers

o
=)

Points | sequential ~ OPACITY ~ NEWDATA  SIZE

" Optimize lightness and mapto +/- 0.2 < around 05 °

" Smooth with Bézier curve interpolation

#c5926¢ #%aabbh #62af%e
#6dasch #a494cb #cB89%e

~

Palette with 9 = classes | REVERSE ORDER

Areas | sequential + OPACITY  NEW DATA -
wd Mnsionio ¥ noa T arAia A N7 -
BACK TUTORIAL ABOUT NEXT

== | eaflet | ® OpenSireetMap contributors @ CARTO
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Results — Proof of concept
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your pal for map color palettes

0 2 @ :

Start

Layers Test Export

Test your palettes
Apply a color vision deficiency simulation 0 and check the lightness graphs.

None - Pick a CVD to simulate

Point palette

Lightness graph © Absolute scale

100%
70%
65%
50% o 45% _50% 5595  60% E—
0%

Area palette

Lightness graph Absolute scale
100%

89%
s 0% T5% 79%  84%
S50% 50% _ 55% .00%

e e :

BACK TUTORIAL ABOUT NEXT
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Results — Proof of concept
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your pal for map color palettes

Start Layers Test Export

Export

Copy palettes as JavaScript arrays.

Exported colors

Paint palette COPY

[#003251", '#1d3d5f, '#33486d", ‘#47547a", ‘#5b6087", '#716b94", '#87779f,
‘#a182a8", '#cB89%e]

Area palette COoPY

[#316a8c, '#52759b", '#6d7fa8’, "#878bb4’, ‘#a096bf, "#b9a2c9’, ‘#d1aed2’,
“#e8bbd9’, "#ffc8de']

Other colors v

BACK TUTORIAL ABOUT

== | eaflet | ® OpenSireetMap contributors @ CARTO
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Results — Requirements check MM © @

v 11 of 19 requirements met
? 5 partly met
X 3 not met

= Missing: automated palette checks
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Results — Heuristic evaluation Mo @

v 20 of 28 heuristics passed
? 5Sunclear

X 3 not passing

= Simplify wording in app,

provide more information contextually

21 .l MapColPal



Results — Sample results ME © @

Sample results using only basic features and comparison to ColorBrewer

MapColPal ColorBrewer
A D
N I N I
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Conclusion Mo @

Coded a working proof of concept!

v can create ColorBrewer-like palettes for map use
v provides features to visually evaluate them

x currently requires in-depth knowledge,
can be reduced with further planned and suggested
features

1”" Exciting possibilities for further research!

23‘ . MapColPal
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