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ABSTRACT: The work aims to put forward a scientific styling evaluation method combining subjectivity and objectivity,
so as to reduce the error of subjective description of abstract perceptual image in the process of vehicle styling design.
With the vehicle styling evaluation method combining Analytic Hierarchy Process and Entropy Weight Method, the ab-
stract semantic description was quantified through the establishment of perceptual semantic space. The evaluation system
of vehicle styling image was established, and the consistency of the established judgment matrix was tested to obtain the
subjective weight of evaluation index at each level. The Entropy Weight Method was used to calculate the information
entropy of each evaluation index, and then the objective weight of each evaluation index was obtained. The combination
weight was optimized by Lagrange multiplier method and applied to the evaluation of vehicle styling design to determine
the final scheme. The method takes four preliminary styling schemes of conceptual vehicle as the evaluation object, and
selects the best design scheme. The evaluation results reflect both subjective evaluation and objective evaluation of vehi-
cle styling, which improves the accuracy and scientificity of the weight and provides reliable reference for the subsequent
vehicle styling design direction.

KEY WORDS: Analytic Hierarchy Process; Entropy Weight Method; vehicle styling; design evaluation
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Tab.1 Criterialayer judgment matrix

Ax By B B3
B; 1 1/5 1/2
B, 5 1
B3 2 1/3

i#: C€1=0.0019; CR=0.0037,
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Tab.2 Brand image evaluation index judgment matrix

B Cy C, Cs
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C; 5 1
Cs 3 1/3

. CI=0.0192; CR =0.0369,
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Tab.3 Structural characteristic evaluation
index judgment matrix

B, Cy Cs Ce &
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Tab.4 Design style evaluation index judgment matrix
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Tab.5 Vehicle styling evaluation index weight values
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Tab.6 Fuzzy integrated evaluation matrix of index layer

YIS Uy uz us Uy Us Ug uz Ug Ug Uio Uil Uiz
HE1 87 94 95 84 9 84 93 90 96 93 80 85
VE Y 91 85 93 80 92 90 86 98 92 90 92 79
E X 94 85 94 91 91 83 94 95 93 92 81 85
VEX 92 90 92 95 77 94 93 95 94 86 91 94
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Tab.7 Normalized evaluation matrix R of index layer

VS C, Cs, Cs Cy Cs Cs Cr Cs Co Cyo Cn Cr2
HEL 0 1 1 0.27 1 009 08 0 1 1 0 0.4
VE Y 057 0 033 0 079 064 O 1 0 057 1 0
E X 1 0 067 073 074 O 1 063 025 08 008 04
VEX 071 056 0 1 0 1 088 063 050 O 092 1
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Tab.8 Information entropy and weight
of each evaluation index

sz C (ERSNC] HEMANE o, HENE o
C 0.7725 0.063 7 0.077 6
Cy 0.4713 0.147 7 0.1854
Cs 0.7312 0.0751 0.053 6
Cy 0.7139 0.0799 0.052 4
Cs 0.785 2 0.060 0 0.036 6
Cs 0.601 3 0.111 4 0.144 4
Cy 0.7913 0.058 3 0.084 2
Cs 0.774 8 0.062 9 0.028 6
Cy 0.688 6 0.0870 0.0741
Cio 0.7758 0.062 7 0.084 2
Cu 0.600 5 0.1116 0.0839
Ciz 0.714 8 0.079 7 0.0950
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Tab.9 Evaluation results of four styling schemes

PSR TR L UEY Ji% 3 UEX
X1 6.751 2 7.061 6 7.294 4 7.1392
X2 174276 157590 157590 16.6860
X3 5.0920 4.984 8 5.038 4 49312
Xq 44016 41920 4768 4 49780
X5 3.5136 3.367 2 3.3306 2.818 2
X6 121296 129960 119852 135736
X7 7.8306 7.2412 7.914 8 7.830 6
Xg 25740 2.802 8 27170 27170
Xg 7.113 6 6.817 2 6.8913 6.965 4
X10 7.8306 7.5780 7.746 4 7.2412
X1 6.7120 7.718 8 6.7959 7.6349
X12 8.0750 7.5050 8.0750 8.9300
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