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Abstract Color is the primary visual element that is first observed in an image and has the most
effect on human’s image recognition. A color palette is arranged by selecting a certain number of colors,
and it is a fundamental unit used in various visual fields such as fashion, design, architecture, media,
and art. Palette similarity is commonly measured using set-based and sequence-based approaches.
However, they cannot provide consistent measurements since they ignore the specific properties of the
color palette, such as the small number of components and the fact that not all color associations are
equally recognized. In this study, we introduce a cluster—based Hausdorff distance measurement for
an effective comparison of color palettes. Compared to the conventional color palette comparison, the
cluster-based Hausdorff distance enables the similarity measurement by reflecting the overall color
composition of the palettes and partial color matching between a pair of palettes. The proposed similarity
comparison is expected to be widely employed in the color palette-based image retrieval services that
require comparison between the overall color composition of images during progressive loading.
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Fig. 1 (a) Comparison of two palettes is achieved by
measuring the distance between (b) two sets of
colors or (c) two sequences sorted by colors
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Fig. 2 (a) Hausdorff distance is measured by matching
the closest pairs from each color of P to Q and
selecting the farthest one among them. However,
(b) an outlier changes the farthest pair and directly
affects the final Hausdorff distance
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Fig. 3 Cluster-based Hausdorff distance is measured by
(a) separating two given palettes to sub-palettes
and (b) calculating the distance between sub-

palettes
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Fig. 4 Input palettes (left) and clustered sub—palettes (right)
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Table 1 Hausdorff distance of Fig. 4. The smaller the

distance between two palettes, the higher the
similarity between them. The most similar pair
between the given palette(P) and query palettes(Q)
is represented in boldface

P1-Q1 P1-Q2 P1-Q3 P1-Q4
HD 49.32 31.79 23.82 25.43
MHD 17.63 18.55 13.45 12.06
LTS-HD 7.82 10.91 8.39 6.97
CHD 61.44 71.54 45.94 19.44
P2-Q5 P2-Q6 P2-Q7 P2-Q8
HD 53.88 25.04 32.06 38.81
MHD 39.66 15.87 23.47 22.01
LTS-HD 33.12 13.30 19.76 12.07
CHD 85.51 36.39 60.11 51.16
P3-Q9 P3-Q10 P3-Q11 P3-Q12
HD 40.12 21.78 35.50 38.09
MHD 22.46 16.01 19.01 24.16
LTS-HD 14.51 12.57 12.02 19.87
CHD 55.54 35.24 34.91 62.09
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