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Application of BP Neural Network in Product Color-matched Design

HU Zhi-gang, LYU Na, QIAO Xian-ling, WANG Hui
(Shaanxi University of Science and Technology, Xi’ an 710021, China)

ABSTRACT: It realizes the automation of product color matching design. It takes the kansei engineer as the theoretical founda-
tion, uses the neural network as the key technology to study the product color-matched. The pairs of the kansei vocabulary of
product color and color design elements are first determined, and then the BP neural network model is used to establish the rela-
tionship between the color encoding and the kansei image evaluation value. Finally, combined with the product of the soya bean
milk machine, through setting parameters in the input layer, the output layer, and the hidden layer of the BP model, the kansei
image of the product color design experiments are did with practical simulations. The validity of the model is verified by testing.
The experimental result indicates the relationship between the kansei image and the color of the product clearly, and demon-
strates the feasibility of constructing a system of product color-matched aided design on the bases of BP neural network.
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Fig.1 The model of BP neural network about the product col-
or-matched
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Fig.2 Morphological analysis of soybean milk machine
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Fig.3 Color-matched sample images
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Tab.1 Color attribute value of soybean milk machine

., FERGBIHE Bifs RGB A o F 4 RGB H B RGB fH
F5 F 5

R1 Gl B1 R2 G2 R2 R1 Gl B1 R2 G2 B2
1 52 150 159 225 208 182 6 211 211 211 72 253 88
2 168 168 168 161 33 48 7 0 0 0 192 195 228
3 215 211 208 250 154 34 8 238 227 221 235 88 44
4 234 234 234 134 122 100 9 217 215 220 148 197 255
5 226 226 226 38 103 183 10 217 216 222 233 162 176
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Tab.2 Evaluation value of emotional image of soybean milk machine
B TR SN P B JEPE RS SO P
F5 F5
A B C D B C D E

1 42 4 4.3 3.1 3.8 6 4.7 4.1 4.8 3 42

2 3.1 43 49 34 4.1 7 6.7 43 52 5.6 35

3 24 43 5 25 4.7 8 32 4.7 54 3.1 44

4 5.1 42 42 5.1 3 9 32 4.5 5.7 3.1 43

5 54 4 44 4.5 39 10 1.9 4.5 5.8 23 42
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Tab.3 Experimental result verification
TAVCXF el 1 2 3 4 5 MSE

FE NI 0.9672 1.0000 0.0161 0.0533 0.0743

SER—A R o 4% TN 3 0.9563 0.9995 0.0176  0.0569 0.0776 0.0036=<0.01
2 0.0109 0.0005 0.0015  0.0036 0.0033
FE NI 0.1500 0.8667 0.0410  0.0003 0.0041

FHE—IhR o 4% TN 3 0.1609 0.8694 0.0418  0.0004 0.0034 0.0041<0.01
2 0.0109 0.0027 0.0002  0.0001 0.0007
FE NI 0.0384 0.3003 0.0356  0.6378 0.9229

S —Hrig o 4% TN 32 0.0412 0.2960 0.0341  0.6638 0.9405 0.0097<0.01
2 0.0028 0.0043 0.0015  0.0260 0.0176
FE NI 0.0029 0.9767 1.0000  0.1356 0.6386

IRIH—RT 55 o 4% TN 32 0.0024 0.9927 0.9765  0.1210 0.6275 0.0075<0.01
2 0.0005 0.016 0.0235  0.0146 0.0111
FE NI 0.0007 0.0002 0.0022  0.0002 0.0040

FRE—IEE o 4% TN 3 0.0008 0.0001 0.0023  0.0001 0.0032 0.0003=<0.01
2EE 0.0004 0.0001 0.0001  0.0001 0.0008
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