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Basic cartographic rule

 shades of sequential schemes on the map must be differentiable
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Color Distance

 CIE: metric, that allows to quantify perceived difference between two colors

 ∆𝐸 (Empfindung = sensation)

 CIEDE2000 method (∆𝐸00 ) – the most precise, the most complex

∆E00 = 20∆E00 = 50 ∆E00 = 2

Here the parameter factors, 𝑘𝐿, 𝑘𝐶 and 𝑘𝐻,are correction
factors related with observation environment. Lightness, chroma, and hue weighting 
factors, 𝑆𝐿 , 𝑆𝐶 𝑎𝑛𝑑 𝑆𝐻, respectively describe visual perception action on three 
attributes. Rotation factor 𝑅𝑇 is used to correct deflection in the blue region.
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Color Distance

sRGB in LABsRGB in RGB
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Color Distance

 sRGB in LAB
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Color Distance

 has been empirically proven to be an important factor of 
maps readability

 Brychtova, A. and Coltekin, A. (2015), “Discriminating classes of sequential and qualitative 
colour schemes”, International Journal of Cartography, Vol. 1 No. 1, pp. 62–78, doi: 
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Sequential Color Scheme Generator 1.0

 On-line tool for designing sequential color 
schemes

 The user can define

 Number of classes (shades)

 The leading color of the scheme

 Color distance steps between shades, 
CIEDE2000 formula
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Sequential Color Scheme Generator 1.0

http://eyetracking.upol.cz/color

DC3 Tvorba nástroje pro konstrukci barevných stupnic

http://eyetracking.upol.cz/color
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How it works…

Input variables:

1. First color of the sequantial scheme 𝐴1

2. Auxiliary color 𝐴0

3. Number of classes (shades) of the sequential scheme 𝑛,

4. 𝑛 − 1 values of color distance ∆𝐸00 between adjacent shades of the

sequential scheme 𝐴𝑖 a 𝐴𝑖+1 , ∀𝑖 ∈ 1, … , 𝑛 − 1
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How it works…

Color definition
in RGB

Assigning
sRGB color

space

Conversion to 
CIE 1931 XYZ

Conversion to 
CIE LAB

Calculation of
CIEDE2000

Color distance
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How it works…
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Sequential Color Scheme Generator 1.0

 Transformed to CIELAB, the set of 
possible sRGB colors forms a non-convex 
shape

 There could exist inner points of the line 
segment |𝐴1𝐴0|, which lie outside the
sRGB color space

DC3 Tvorba nástroje pro konstrukci barevných stupnic
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Sequential Color Scheme Generator 1.0

 Between sRGB and CIELAB color spaces 
doesn’t exist any one-to-one 
correspondence

 The line defined by the user could run 
away of the space sRGB
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Sequential Color Scheme Generator 1.0 vs ColorBrewer 2.0

Users can set all parameters of the color scheme without any limits

Users have to understand colors a bit 

The user interface is imperfect and complicated (look forward the v2!)

Based on research of map users color distance perception
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Future plans

 Implement computations in various color spaces

(especially for printing – FOGRA39)

Coated FOGRA 39 vs. sRGB
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Future plans

 easier creation of divergent and multi-hue sequential color schemes
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Thank you for your attention http://eyetracking.upol.cz/color/


