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Equilibrium Evaluation of Product | mage Form Design Elements

ZHANG Shu-tao, LIU Shi-feng, WANG Shi-jie, ZHOU Ai-min, SU Jian-ning
(Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: In order to explore the contribution of each design element to the overall product image form provide a re-
liable design guidance for designers, this study analyzed the contribution of design elements to the overall product image
form, and proposed an evaluation method of design elements based on information entropy and spider chart evaluation
method. Firstly, the entropy values of various design elements were calculated based on the information entropy theory to
obtain their weights. Secondly, the spider chart evaluation method was used to construct the evaluation vector of product
image form design elements, draw the spider chart of the elements, and cal culate the equilibrium contribution coefficient
and the comprehensive evaluation value of the image form. Finally, the beauty evaluation of each sample was calculated
by using the product form aesthetic measure evaluation method, and the comparison and verification were conducted,
which proved the feasibility of the method. Taking the front face of Audi A7 series car as the research case, the order of
the equilibrium contribution coefficient and the order of the image form comprehensive evaluation were obtained after
calculating, and the spider chart of the design elements of the sample image form was drawn to intuitively show the con-
tribution and equilibrium of the design elements to each image form. Through the evaluation of design elements of prod-
uct image form, the contribution of each design element to the overall product image form was quantified, which was
helpful for designers to make decisions in the design of composite image products.
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Tab.1 Form design element features
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Tab.2 Principal component analysis result

T @ﬁﬁ% WER R R B
i BATET  EH ECR% %%
FEAEIK -0.956

1 i v J% —0.917 5224 58.049 58.049
Bk -0.918
THE UK 0.931  1.979 21.987 80.036
iz gk 0912 1470 16.334  96.370
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Tab.4 Image survey results of front face form
elements of Audi A7

TWEER BABEREME MR B ik

T1(1) 2.80 3.27 2.87

kT 71(2) 2.60 2.07 2.53
T4(3) 3.0 3.60 2.87

T4(4) 2.80 3.00 2.80

Tx(1) 3.07 2.60 3.20

Hei T5(2) 2.80 2.07 2.93
S T»(3) 3.27 2.47 3.27
T5(4) 2.87 3.27 3.00

T5(1) 3.07 2.93 2.93

EiT T5(2) 2.73 2.80 3.07
T5(3) 2.93 2.40 3.07

T5(4) 2.07 2.33 2.20

Tx(1) 4.00 3.73 3.67

Tt T4(2) 3.20 2.80 3.07
S T4(3) 3.33 3.67 3.60
Ta(4) 2.87 2.80 2.67

5|83 Ts(1) 3.27 3.27 3.33
rEZ% Ts(2) 2.93 3.73 2.80
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Tab.5 Weight of image form design elements

R
e I3 o AR
Z NN B, \
S St s
Y, 0.1889 0.1817 03070 0.1187 0.2037
Y, 0.1368 0.1079 0.2888 0.1777 0.2888
Y3 02670 0.1521 0.1545 0.1544 0.2721
Yy 0.1446 01463 03058 0.1460 0.2573
Ys 0.3508 0.1324 0.1480 0.1360 0.2328
Ye 01432 0.2428 0.1413 0.1379 0.3348
Y7 0.1480 0.1963 0.1496 0.2427 0.2634
Ys 02643 01442 0.1454 0.1453 0.3009
Yy 02060 0.1379 01412 02928 0.2221
Y10 0.1996 0.1603 0.1900 0.1257 0.3243
Yiu 0.1789 0.1036 0.2748 0.1679 0.2748
Yo 0.1459 0.1450 0.1650 0.1529 0.3911
Y13 0.1588 0.2019 0.2086 0.1597 0.2710
Yia 02051 0.1257 0.2057 0.1303 0.3332
Y15 0.2443 01402 0.2198 0.1467 0.2490
Y16 0.2803 0.1039 0.1642 0.1713 0.2803

3.5 AEMERESEZATNEITE

351 RAHIREGIE ST ER I 0 &
WRYEBEGOE B BT B RAE TR AR, Ik

ARG EZ W &, I 6.

xk6 BEESETERINEE
Tab.6 Evaluation vector of image form design elements

X, R T
X1 (0.1889,0.181 7,0.307 0, 0.118 7, 0.203 7)
X5 (0.136 8,0.107 9, 0.288 8, 0.177 7, 0.288 8)
X3 (0.267 0, 0.152 1, 0.154 5, 0.154 4, 0.272 1)
X4 (0.144 6, 0.146 3, 0.305 8, 0.146 0, 0.257 3)
Xs (0.350 8, 0.132 4, 0.148 0, 0.136 0, 0.232 8)
Xs (0.1432,0.242 8,0.141 3,0.137 9, 0.334 8)
X7 (0.148 0, 0.196 3, 0.149 6, 0.242 7, 0.263 4)
X (0.264 3, 0.144 2, 0.145 4, 0.145 3, 0.300 9)
Xo (0.206 0, 0.137 9, 0.141 2, 0.292 8, 0.222 1)
Xio (0.199 6, 0.160 3, 0.190 0, 0.125 7, 0.324 3)
Xn (0.178 9, 0.103 6, 0.274 8, 0.167 9, 0.274 8)
Xi1o (0.1459,0.1450, 0.165 0, 0.152 9, 0.391 1)
Xz (0.158 8, 0.201 9, 0.208 6, 0.159 7, 0.271 0)
Xaa (0.2051,0.1257,0.2057, 0.130 3, 0.333 2)
X5 (0.244 3, 0.140 2, 0.219 8, 0.146 7, 0.249 0)
X (0.280 3, 0.103 9, 0.164 2, 0.171 3, 0.280 3)
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Tab.7 Comprehensive evaluation vector and
comprehensive evaluation value of image forms

‘ 7 -
A
4 1.0484 0.9567 6 1.003 0 11
Y, 1.0974 09351 13 1.026 1 4
Y3 1.0371 0.9620 4 0.997 6 13

Yy 1.0715 0.9463 9 1.0140

Ys 11283 0.9222 15 1.040 5

Ye 1.106 0 0.9314 14 1.0301

Y7 1.0128 0.9734 2 0.9858 15
Ys 1.0720 0.9462 10 1.014 3 7
Yy 1.0384 0.9612 5 0.998 2 12
Y10 1.0680 0.9478 8 1.012 2 9
Yu 1.0649 0.9492 7 1.0108 10
Y, 11796 09018 16  1.0638 1
Y3 1.0000 0.9795 1 0.9795 16
N 1.0947 0.9362 12 1.024 9 5
Y15 1.0131 0.9732 3 0.9859 14
Y16 1.0758 0.9444 11 1.016 0 6
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e 2.6 7 e Ly 6 4~ € 248 4, # ] Rhinoceros
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Fig.4 Coordinate system for measuring parameters of
car front face form design elements
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Tab.8 Aesthetic measure value

FEAG S HMPLILEIE R R ()3 Al WERE  BOWMBE A REWM SaHT
Y1 0.583 3 0.436 4 0.4799 0.5135 0.626 2 0.889 9 0.321 3 14
Y, 0.578 2 0.460 5 0.456 9 0.520 9 0.707 8 0.8753 0.428 8 12
Y3 0.606 1 0.4796 0.484 5 0.519 8 0.595 2 0.916 6 0.4413 11
Y, 0.661 5 0.4449 0.4418 0.492 6 0.6170 0.8721 0.507 4 7
Ys 0.660 2 0.497 6 0.4659 0.520 8 0.603 3 0.8841 0.663 3 2
Ye 0.598 8 0.526 5 0.470 2 0.506 0 0.707 1 0.952 6 0.596 2 3
Y7 0.6219 0.460 3 0.480 4 0.5152 0.632 3 0.9153 0.508 8 6
Yg 0.594 4 0.522 1 04751 0.5175 0.637 3 0.870 2 0.5270 5
Yo 0.601 8 0.437 2 0.459 7 0.5129 0.620 7 0.826 0 0.362 8 13
Y10 0.588 6 0.492 2 0.4461 0.506 4 0.704 3 0.905 4 0.462 0 10
Yn 0.5559 0.524 4 0.4657 0.516 2 0.6113 0.888 6 0.3206 15
Y1, 0.649 2 05541 0.456 1 0.526 0 0.662 9 0.892 4 0.7880 1
Yi3 05711 0.457 3 0.488 3 0.5181 0.574 6 0.9155 0.246 9 16
Yiq 0.604 5 0.5312 0.4774 0.518 4 0.582 8 0.887 4 0.498 4 8
Y15 0.630 4 0.497 6 0.460 3 0.5179 0.6500 0.920 4 0.589 8 4
Yis 0.609 2 0.524 3 0.4429 0.516 5 0.6315 0.904 3 0.4939 9
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