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Assessment of Color Harmony using Combination of Local Regions for Classifica-

tion of Aesthetic Quality

Masashi NISHITYAMAT® | Takahiro OKABET, Imari SATO'f, and Yoichi SATOT

gooo 0ooooooooooooOoooOoOoOoOoOoboOoOboOoOoOobOOOoOOOOOOOOOOOOOOO
gooooooooooooooooooooooooooOooOooOOoOOoOOOOOODOODOODOOODOO
goooooooooooooooooooooooooooOooOooOOoDOODOODOODOODOODOODODODODOO
goooooooooooooooOoOoOoOoOoOoOOOOODODOODOODODODOODOODOODOODDODOOO
doooooooooooooooooooOoooooOOoOOOCOCOCOOOOOoOoOoOoooOoOoOoOoooOoOOnn
gooooooooooooooooooooooooooOooOooOOoOOoOOOOOODOODOODOOODOO
gooooooooooooooooooooOooOoOoOODOOOODOODODODODO

00000 O0oooopoopoopoOopopoopobooboooboooo

1. 0D OO0

00000000000000000000000
000000000000000000000000
000D0D0000D000000000D000000
000000D0000D00000000000000
000000000000000000 (10700
000000D0000D00000000000000
0000000000000000000000 [1)0
[3,[5)000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000D00000000000000
0000000000000000000000000

000D00000000000000000000

00000000000 O 153-8505 00000000 4-6-1
Institute of Industrial Science, The University of Tokyo 4-6-1
Komaba, Meguro-ku, Tokyo, 153-8505 Japan

"ooooooOOo O 101-8430 0000000000 2-1-2
National Institute of Informatics 2-1-2 Hitotsubashi,
Chiyoda-ku, Tokyo 101-8430, Japan

a) E-mail: masashil@m.ieice.org

000000000 [®O[1]00000000000
00000000000000 1000000000
000000000000000000000000
000000000000000000000000
000000D00000000000000000

000000000D00000000000000
00 [0[7)000000000000000000
000000000000000 [1)0(3],[5)0000
000000D000000000000000000
000000 RGBOOOODOOOODOOOODOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

00000000000000000000000
000000D000000000000000000
000000D00000000000D0000000
000000D000000000000000000
000000D000000000000000000
00000 (0003.1000)0000000000
000000000000000000000000
00000000000000

0002 0000000000003.000000
000000D00000000000D0000000

0ooooooooog X Vol Jxx=X No.xx pp.1-11 ©UOOOO000O0O0O00 xxxx 1



0000D00D0D0OD xxxx/xx Vol. Jxx—X No. xx

. Complexity

of
Color Layout

m

01 000o0OO0000oooooo0ooooooonoo
gooboooobooooOoooobooooooon
Fig.1 Our goal is to bridge a gap between simple
color patterns and color arrangements of pho-
tos for assessing color harmony.
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Fig.2 The model of color harmony proposed by

Moon and Spencer. The model uses relative
values from a chosen color, and considers two
colors in harmony when not containing the re-
gion of ambiguity.
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(b) Photo: combination of various color schemes

- (a) Local region: nearly equal to a color scheme
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Fig.3 We take color harmony for photos into consid-

eration. A local region, e.g. shown in (a), is
nearly equal to a simple color pattern. We as-
sume that a photo consists of the set of simple
color patterns such as Fig.(b). Our method
evaluates color harmony of a photo using the
combination of local regions.
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Fig.4 Histograms representing the difference of color

harmony. We use bags-of-features that rep-
resents a photo as a set of local regions to
assess color harmony. The method classifies
the quality of color harmony using the his-
togram of representative local regions which
are nearly equal to simple color pattern.
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Fig.5 We set a chosen color from a local region

shown in Fig.(a) to compute a local descrip-
tor. Next, we count two histograms of (b)

(b) Compute a local descriptor

from distribution of relative color using the
chosen color.
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Fig.6 To extract a feature representing a whole
photo, we label local regions whether it con-
tains color boundary or not. The pixel value
in Fig. (a) represents the color boundary. We
make two sets of local regions using the la-
bels like (b) and compute the sets of local
descriptors of (c) and two histograms of (d)
from them. By concatenating the histograms,
we compute the feature.
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Fig.7 Histogram of aesthetic score given to each
photo in the category ‘Landscape’.
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Fig.8 Histogram of people who give aesthetic scores

0
L

for photos in the category ‘Landscape’.
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Fig.9 Performance of quality classification of color
harmony of photos.
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Fig.10 Examples of photos which are classified to high quality in (a) and low
quality in (b) by assessing color harmony. We put triangular signs below
false classified photos.
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Fig.11 Examples of visual words of high harmony (a) and low harmony (b). We

show the histogram of hue difference on the top row, the 2D histogram of
hue and differences on the middle row, and the local regions correspond
to individual visual words on the bottom row.
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Fig.12 Performance of assessing color harmony in
the case that the size of local regions is in-
creased.
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Fig.13 Performance of assessing color harmony in
the case that the density of sampling local
regions is increased.
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Fig. 14 Performance of assessing the color harmony
when the dimension of local descriptors is in-
creased.
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Fig.15 Performance of assessing the color harmony
when the number of rectangular segments di-
vided from a photo is varied.
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Fig.16 Comparison of classification of aesthetic
quality in the case that the features of color
harmony, edge, blur, and saliency are com-
bined.
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