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Integrated Evaluation Method of Product Aesthetic Based on Entropy Theory
ZHANG Shu-tao', SU Peng-fei', YANG Wen-jin?, SU Jian-ning!
(1.School of Design Art, Lanzhou University of Technology, Lanzhou 730050,China;
2. School of Mechanical & Electronical Engineering, Lanzhou University of Technology,
Lanzhou 730050, China)

ABSTRACT: Focusing on the evaluation of aesthetic in product design, an integrated evaluation
method of product aesthetic is proposed to realize the quantitative evaluation of product form
layout aesthetics based on the entropy theory and computational aesthetics. The quantitative and
computing system of aesthetic measure of product form layout is constructed 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 improve 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 product design field, provides objective aesthetic measure data for
designers, and guides the optimization and innovation of product form layout at the quantitative
level.

KEY WORDS: industrial design; product design; aesthetic measure; computational aesthetics;
entropy theory
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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)
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El%% 130 7.042 0 0 70.201 2.752 59.799 2.544
7132%% 3.797 0.271 73.203 3.958 48.754 2.752 28.246 1.746
7133%% 0 0 37 12.958 28.031 2.089 8.969 0.911
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Tab.4 Matrix of form aesthetic measure

FEA 1 FEA2 FEA3 A4 HEARS A6 A7
FHE (D) 0.132  0.064 0552 0.511 0451 0518 0410
O mEEE (D) 0924  0.848 0968 0987 0.866 0.870 0.813
ELf B (Dyy) 0.841 0828 0.756 0.675 0.570 0.543 0.672
T (Do) 0.75 0.5 1 1 1 1
MLELBIE (D) 0.661  0.691  0.804 0.707 0.742  0.601  0.845
BAKEE (D) 0431 0.624 0339 0.858 0.270 0.631 0815
HERFE (Dpy) 0911 0.866 0919 0922 0954 0.931 0.850
ILFE TR (Dg) 0 0 0.333  0.333  0.333  0.167 04

3.3 RERRSEE TR

WRAE 2~ O TS S ESR AR AR X BEAT AL AL B . ARFE S AT, TR WAL LL
JERNE LT N ats, RprEARN 3 BATARHEML AL JERIRFR N IE M 4R PR, AR
2 HATARUEALAL TR, H SR R R HEAL TR RS X7, 3% 5 P

* 5 bR R

Tab.5 Normalized matrix

FEAR 1 MEAR2 FEAR3 A4 FEAS A6 AT
-4 i 0.139  0.001 1 0916 0.793 093  0.709
KOMRREE 0362 0.799  0.109  0.001  0.695 0.672 1
L 45 0.001 0.044 0285 0.557 0.909 1 0.567
RT3 1 0.5 0.001 1 1 1 1
FIGLEL B 0246 0369  0.832  0.434 0578 0.001 1
AR E 0274  0.602 0.117 1 0.001 0.614 0.927
54 Y 0413 0.846 0337 0308 0.001 0.221 1
JEEJF A 0.001  0.001  0.833  0.833  0.833  0.418 1
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Tab.6 Sample proportion values

FEAR 1 BEAR2 FEAR3 A4 FEAS A6 FAT

AT 0.031  0.001 0.223 0204 0.177 0207 0.158
oMWA. 0100 0220  0.030  0.001  0.191 0.185 0.275
Lb A7 0.001 0.013 0.085 0.166 0270 0.297 0.169
T I3 0.182 0.091 0.001 0.182 0.182 0.182 0.182
LRI 0.071  0.107 0241  0.126  0.167 0.001  0.289
AR 0.077 0.170  0.033  0.283 0.001 0.174 0.262
AL 0.132 0271 0.108 0.098 0.001 0.071 0.320
H[EJFHE 0.001 0001 0213 0213 0213 0.107 0.255
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Tab.7 Entropy values & weights

T pume el UoF MBIl Bk sk AW
e e EO® i B i

E 0.872 0.852 0.814 00912 0.871 0.839  0.847 0.816

% 0.109 0.126 0.158 0.075 0.110 0.137  0.130 0.156
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Tab.8 Proportions of aesthetic measures

FEAR T MEAR2 FEAR3 A4 FEARS A6 FFEART

AT 0.027 0.014 0.107 0.085 0.087 0.098 0.071

KoMwAgE  0.189  0.182  0.187 0.165 0.167 0.165 0.140

B i7)53 0.172 0.177 0.146 0.113 0.110 0.103 0.116

R I 0204 0.161 0.097 0.167 0.193 0.190 0.172

ML FIE  0.135  0.148  0.155  0.118  0.143  0.114 0.146

AR 0.088 0.134 0.066 0.143 0.052 0.120  0.140

AR 0.186 0.185 0.178 0.154 0.184 0.177 0.146

LR 0.001  0.001  0.064 0.056 0.064 0.032  0.069
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Tab.9 Relative entropy values & integrated evaluations of aesthetic
FEAR 1 FEAR2 FEA3 BEAXR4 FEARS FEE6 HER7T
AEXTAE 1.843  1.840  2.011  2.031 1.991 1.994  2.037
ZRETET 0225 0334 0434 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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