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Estimation of Creator Influences Based on Cultural Evolution Models of
Color Styles in Painting Arts
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<Summary> We study the cultural transmission and evolutionary dynamics of color styles in painting
arts. Creative cultures such as visual arts develop through the processes of knowledge transmission and
modification, where the structure of knowledge transmission among creators may lead to notable patterns
of evolution. Recent research has discovered interesting trends and dynamic patterns in the evolution of
painting, but the relationship between these trends and the process of cultural transmission is still poorly
understood. Here, we apply a clustering method to analyze the temporal changes in color distribution
in oil paintings. As a result, synchronous frequency changes appear in some clusters of color styles. The
synchronicity of these frequency changes indicates the existence of creators who produce paintings belonging
to a biased set of clusters. Next, we construct a model representing the process of cultural transmission of
color styles and demonstrate that an influencer-guided model, where color styles are primarily transmitted
from one creator, explains historical data well. Furthermore, using this model, we derive a method for
estimating the influence of creators solely from image data. We confirm that creators estimated to have
high influence align to a notable extent with those frequently mentioned in the literature on art history.

Keywords: paining color style, cultural transmission of creation knowledge, cultural evolution model, un-

supervised learning
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Fig.5 Dependence of evaluation metrics on 7. and n
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Table 2 Most influential creators estimated by the (7. =
50 yrs, n = 0.1)

FBE eVa 5& a HIVEBRAAEE ¢ FESHEL
1.81 LA LRI 1880 125
1.77 TAT VT AF— 1835 238
1.75 FeTU=A 1629 29
1.70 T4V T—/ 1503 200
1.63 asy 1630 62
1.62 ILF VTR 2001 17
1.60 Fo=—LZ (F) 1633 54
1.58 Ryl)—= 1455 56
1.57 NT A 1986 8
1.54 L/ 7= 1858 913
1.53 AV 1902 16
1.48 T—x 1734 51
1.45 <~L—v T 1904 113
1.44 Ehv 1893 499
1.44 RS R 1616 127
1.43 FA4UXNS 1745 125
1.43 TP I 1426 63
1.42 UXTFURRAY 1961 26
1.42 X 1861 191
1.41 IT7142R 1890 188
1.40 dwik 1881 747
1.38 ao-— 1825 409
1.38 d—Fv> 1873 460
1.38 FILERILT 7— 1507 25
1.37 T4 T R* 2001 9
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Fig.7 Knowledge reference network inferred by the

model. (a) The whole network and an enlarged
part including creators connected to V. van
Gogh, (b) the estimated network for five fa-
mous artists, compared to the reference networks
obtained from the information on WikiArt and
Wikipedia (Japanese) pages
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