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Integrated Evaluation Method of Product Aesthetic Based on Entropy Theory
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ABSTRACT: Focusing on the evaluation of aesthetic in product design, an integrated evaluation method of product aes-
thetic is proposed to realize the quantitative evaluation of product form layout aesthetics based on the entropy theory and
computational aesthetics. The quantitative and calculation system of aesthetic measure of product form layout is con-
structed by the characteristics of product form and aesthetic principles. The entropy method is applied to calculate the
values of the aesthetic measures, and the integrated evaluation method of product aesthetic measure is constructed to im-
prove the objectivity and accuracy of the evaluation result by taking relative entropy as the equilibrium coefficients to
modify the traditional method of linear superposition evaluation. Taking the Audi A4L car headlights as an example, the
credibility of the case study results and the feasibility of the method are verified by comparing with the product form
layout of the leading brands. The integrated evaluation method of product aesthetic based on entropy theory has a high
universality in the field of product design, which can provide objective aesthetic measure data for desingers and guide the
optimization and innovation of product form layout at the quantitative level.
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Tab.1 Aesthetic measure of product form layout
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Tab.2 Headlights of Audi A4L
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Fig.1 Coordinate system of aesthetic measure
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Tab.3 Measurement data of aesthetic measure (taking the balance of sample 1 as an example)

AXE  AEXEEL AXKE AXKEEL BEXE EXEEL TXE FTXREES
g2t Y B g2t ) Y fhip ey gt 2| X i ey gt ) X Rl ey

JTE 1 130.000 7.042 0 0 70.201 2.752 59.799 2.544
JLE 2 3.797 0.271 73.203 3.958 48.754 2.752 28.246 1.746
JLE 3 0 0 37.000 12.958 28.031 2.089 8.969 0.911
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Tab.4 Matrix of form aesthetic measure

HEA 1 A 2 FEAR 3 FEA 4 A S HA 6 A 7
AR (Dpn) 0.132 0.064 0.552 0.511 0.451 0.518 0.410
O EE (Dyy) 0.924 0.848 0.968 0.987 0.866 0.870 0.813
Hefi 32 ( Dy ) 0.841 0.828 0.756 0.675 0.570 0.543 0.672
WFIE (Dy) 1.000 0.750 0.500 1.000 1.000 1.000 1.000
AL LA ( Dy ) 0.661 0.691 0.804 0.707 0.742 0.601 0.845
BAKEE (D) 0.431 0.624 0.339 0.858 0.270 0.631 0.815
B (Dy;) 0.911 0.866 0.919 0.922 0.954 0.931 0.850
L7 B ( Dy ) 0 0 0.333 0.333 0.333 0.167 0.400

x5 tRENIER

Tab.5 Normalized matrix

FEAS 1 FEA 2 FEA 3 FEA 4 FEA S FEA 6 FEA T

- B 0.139 0.001 1.000 0.916 0.793 0.930 0.709
LW ES B 0.362 0.799 0.109 0.001 0.695 0.672 1.000
L ) 0.001 0.044 0.285 0.557 0.909 1.000 0.567
UT % 1.000 0.500 0.001 1.000 1.000 1.000 1.000
AEARL L 5] 0.246 0.369 0.832 0.434 0.578 0.001 1.000
BAREE 0.274 0.602 0.117 1.000 0.001 0.614 0.927
WA 0.413 0.846 0.337 0.308 0.001 0.221 1.000
F 5] A 1) 0.001 0.001 0.833 0.833 0.833 0.418 1.000
*6 HARILEE
Tab.6 Sample proportion values

A 1 KA 2 A 3 FEA 4 A5 FEA 6 AR 7
-l B 0.031 0.001 0.223 0.204 0.177 0.207 0.158
AN E: 35S 0.100 0.220 0.030 0.001 0.191 0.185 0.275
L 18] B 0.001 0.013 0.085 0.166 0.270 0.297 0.169
YT % 0.182 0.091 0.001 0.182 0.182 0.182 0.182
ARAR b A1) 2 0.071 0.107 0.241 0.126 0.167 0.001 0.289
EiENE S 0.077 0.170 0.033 0.283 0.001 0.174 0.262
WA 0.132 0.271 0.108 0.098 0.001 0.071 0.320

L[] 5 1] 0.001 0.001 0.213 0.213 0.213 0.107 0.255
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Tab.7 Entropy values & weights
S B TR ES B L 4 2R AHA) Lo E22ENES AR 5] 7 1) B2
Vel 0.872 0.852 0.814 0.912 0.871 0.839 0.847 0.816
W E 0.109 0.126 0.158 0.075 0.110 0.137 0.130 0.156
kX8 EEIERILEME
Tab.8 Proportions of aesthetic measures
FEAR 1 AR 2 FEAR 3 FEAS 4 FEAR 5 HEAR 6 FEAR 7
A 0.027 0.014 0.107 0.085 0.087 0.098 0.071
W m e 0.189 0.182 0.187 0.165 0.167 0.165 0.140
Lo B 0.172 0.177 0.146 0.113 0.110 0.103 0.116
WF IR 0.204 0.161 0.097 0.167 0.193 0.190 0.172
AHAL Lo 0.135 0.148 0.155 0.118 0.143 0.114 0.146
AR EE 0.088 0.134 0.066 0.143 0.052 0.120 0.140
B 0.186 0.185 0.178 0.154 0.184 0.177 0.146
S [E] 77 1] BE 0.001 0.001 0.064 0.056 0.064 0.032 0.069
x9 HEMNBESEESEASITITNER
Tab.9 Relative entropy values & integrated evaluations of aesthetic
FEAR 1 FEAR 2 AR 3 FEAS 4 HeA s HA 6 HeA 7
A X 1B 1.843 1.840 2.011 2.031 1.991 1.994 2.037
LEA TR 0.225 0.334 0.434 0.602 0.560 0.572 0.872
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Tab.10 Comparison between headlight form layouts of leading brands
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