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Abstract
Creating a satisfying qualitative color scheme from scratch may be difficult for nov-
ice mapmakers and experts. A probability-based method is proposed to identify
knowledge regarding qualitative color selection from readily available color schemes
and formalize the discovered knowledge 1o assist in color creation. An unsupervised
method to extract the general trends of color selection is presented, and the issue of
qualitative color sclection is translated into a multi-constraint optimization problem.
A feasible: solution for achieving the global optimum is then provided. A probability-
based method is also proposed to match abstract color values with specific mapping
features. This proposed approach is evaluated in a case siudy. The resulis of the case
study suggest that the method allows users to create qualifative color
schemes more efficiently and confidently.
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Abstract

Generating high-quality sequential color schemes for maps is challenging for
‘most mapmakers. This article presents a harmony-based approach for auto-
‘matically generating sequential color schemes for maps. The proposed
approach consists of two steps: (a) color harmony quantification for sequential
color schemes on maps and (b) color scheme generation using quantified color
‘harmony factors. The approach was tested using three experimental maps,
including the Chinese water body density index map, Chinese vegetation cover
index map, and Chinese population density map. Effectiveness was evaluated
by comparing color schemes generated by the propesed approach with those
created by the probability-based method and ColorBrewer. Twenty-six partici-
‘pants were invited to rate each map color scheme using a 5-point scale. A ¢ test
was also used to examine the significance of the difference. The results show
that the mean points of color schemes using the proposed approach are higher
than those using the probability-based method, and the corresponding P-
values are far lower than .05, which suggests that the proposed approach is
‘eter than the probability-based method and can improve the sequential color
scheme quality in automatic ways. The mean points of color schemes created
using the proposed approach are also slightly higher than or similar to those of
ColorBrewer, which are well-known map color schemes manually designed by
an experienced cartographer. This result further suggests that the proposed
approach can meet the requirement of automatic generation for high-quality
sequential color schemes on maps.
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