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Categorical Color Perception for Image Segmentation
using Neural Network

NORIKO YATA,t TOMOHARU NAGAOt and KEIJI UCHIKAWAtt

The purpose of this study is to get a model that can operate similarly to human categori-
cal color perception and color constancy. It relates to a categorical color perception system
for automatically judging a categorical color and is a technology for correctly judging under
various environment. We decided to test a simple hypothesis. Namely, that the relationship
between the chromaticity of color chips under different illuminations and human categorical
color perception for the color chips under the illumination can be learned by a structured neu-
ral network. The categorical color perception was the product of a categorical color naming
experiment. In addition, we applied this categorical color perception model to color recogni-
tion. We classified all pixels in image in basic categorical colors.
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Fig.1 Structure of neural network for categorical color
perceeption model.
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Table 1 Color temperature and CIE(1931)xy-chromaticity
of illuminants used in the experiments.
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Table 2 Accuracy rates of NN with training data.

Nluminant | Mean square error | Accuracy rate(%)

o 0.031 87.1
w 0.023 89.8
b 0.015 93.7
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Table 3 Results of the simulation test.

Hluminant  Accuracy rate(%)
DL5000K 89.8
DL5500K 88.8
DL6000K 89.8
DL6500K 93.4
DL7000K 93.9
DL7500K 93.4
DL8000OK 93.4
DL10000K 94.4
DL15000K 93.4
DL20000K 88.3
Average 92.8
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Fig.2 Results of the resl image test.
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