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Hybrid KANO-AHP-TOPSIS Model in Package Design of
Tianjin Zhang's Painted Clay Sculpture

CANG Shi-jian, YU Ming-zhu, QIAN Meng-meng, ZHAO Hang
(College of Art Design, Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: Aiming at the challenge of the package of Chinese traditional painted clay sculpture, the paper aims to
propose a method based on the hybrid KANO-AHP-TIOPSIS model to design the package of painted clay sculpture. Tak-
ing Tianjin Zhang's painted clay sculpture as the research object, four design properties including vision, function, emo-
tion, and characteristics are summarized according to the requirements proposed by the buyers for it. With their further
refinement, eighteen design elements are given, which are classified into four categories using the user feedback from the
KANO questionnaire. Then, the AHP model is used to calculate the comprehensive weight of each design element. Based
on the design elements with higher weight, three packaging design schemes of Tianjin Zhang's painted clay sculpture are
presented. Without considering irrelevant design elements, the AHP-TOPSIS model is adopted to evaluate the three
schemes and one existing package of Tianjin Zhang's painted clay sculpture, which can be used to verify the feasibility of
the proposed hybrid model in the packaging design of painted clay sculpture. The evaluation results of the AHP-TOPSIS
model show that using the design elements with higher weight selected by the KANO-AHP model, the three packages
schemes are superior to the existing package of Tianjin Zhang's painted clay scul pture proposed in this paper. The hybrid
KANO-AHP-TIOPSIS model is helpful to focus on the design elements and objectively evaluate the design schemes when
designing the package of Tianjin Zhang's painted clay sculpture.
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Tab.7 KANO model-based statistical results

s ID S DS M o) A | ERBER a4k
X4 3.075 0.460 -0.730 77 69 23 31 M A
Xo 3.020 0.475 -0.710 75 67 28 30 M A
Xs 3.020 0.450 —0.685 80 57 33 30 M A
Xig 2.950 0.355 —0.660 85 a7 24 44 M A,
Xa 2.835 0.505 —0.655 68 63 38 31 M A
X1o 2.385 0.635 ~0.560 42 70 57 31 o) Ag
Xis 2.380 0.635 —0.565 41 72 55 32 o) A,
Xia 2.360 0.645 —0.565 39 74 55 32 o) A,
Xg 2.335 0.630 ~0.560 39 73 53 35 o) A
Xi7 2.100 0.660 —0.480 32 64 68 36 A A,
Xis 2.030 0.510 —0.430 a4 42 60 54 A A,
X1 1.985 0.640 —0.440 31 57 71 41 A Ag
Xa 1.825 0.410 —0.385 43 34 48 75 A A
Xs 1.810 0.500 —0.385 36 41 59 64 | A,
X1 1.785 0.515 -0.380 34 42 61 63 | A
X7 1.635 0.385 -0.325 40 25 52 83 | A
Xo 1.605 0.455 -0.320 34 30 61 75 | A
Xis 1.550 0.440 ~0.300 34 26 62 78 | Ag
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Fig.4 Comparison of the importance of KANO model and the weight of AHP model
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Fig.5 Schematic design 1
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Fig.7 Schematic design 3
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R PEMNFE bR A TE FRAR M T RN BRAE AR T, DL 3% 12,

MRAE (3) T3 I AR AR IR B VT RV,
HEER N

V* =(0.016,0.011,0.007,0.094),

V™ =(0.079,0.083,0.092,0.001)

SRIGHR (4) 1185 T BFEAGEE D, Higs
HH

D =(D,, D,, D,, D,) = (0.834,0.887,0.926,0.001)

AU, 4 3K KA N TR 28 5 T S A A Xt
I 3T B 4y 9 D1=0.834, D,=0.887. D3=0.926.
D4=0.001, R4 EE R K/, AL TR 3> E

>HE DRATE, BRUALHET KANO-AHP-
TOPSIS IR A BRI 9 = 300085 B 15 B R AA
Al HOAWT R e TR A e Ak IR s, Hp IS
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Bt R Br % SR A AR L SRS RS 2
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{E o BT X ORI ET KANO B iy P
TR HEE RS AHP AUE(E, &1E KANO Bl s
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Tab.10 Initial evaluation matrix

. —i)/ j’i.é:b 4\
% it
Xy X2 X3 X4 Xs Xg X0 X1z X4 Xis X6 Xi7 Xis
HE1 4150 4100 4150 4050 3950 3500 4.050 4.050 4.050 4250 3400 4.250 4.200
TE?2 4300 4000 4400 4050 4000 3350 4.050 4250 4300 4300 4200 3400 3.600
TE3 4550 3850 3550 3550 3950 3.000 3800 3950 4200 3950 3900 3500 4.450
A% 2250 3350 3000 2900 3200 3050 1900 2100 2950 2950 2050 1650 1750
=11 MBARELIENERE
Tab.11 Weighted standar dized evaluation matrix
. —i)/ j’i.é:b 4\
% it
Xy X2 X3 X4 Xs Xs X0 X1z X4 Xis X6 Xi7 Xis
HE1 0.161 0.041 0.020 0.011 0.081 0.009 0.003 0.017 0.004 0.042 0.004 0.0212 o0.009
FE 2 0.167 0.040 0.022 0.011 0.082 0.008 0.003 0.018 0.004 0.042 0.005 0.016 0.008
TE3 0.176 0.038 0.017 0.010 0.081 0.0072 0.003 0.017 0.004 0.039 0.005 0.017 0.010
MAIHZ 0.087 0033 0.015 0.008 0.065 0.007 0.002 0.009 0.003 0.029 0.002 0.008 0.004
W “MAFE FonE 2R ERETE.
x12 BEMHF
Tab.12 I deal solutions
HHAH fi X1 Xo X3 X4 Xs Xg X10 Xi2 Xi4 Xis Xi6 X7 Xig
T 0.176 0.041 0.022 0.011 0.082 0.009 0.003 0.018 0.004 0.042 0.005 0.021 0.010
T 0.087 0.033 0.015 0.008 0.065 0.007 0.002 0.009 0.003 0.029 0.002 0.008 0.004
L KANO BRI | AHP #i%) | TOPSIS #8241 D) J 13635
4 HEiE T S H IS R A Bl b, e T TR Ak

ABEFE LA R e A SR T 55 4 01 B b, 7EMR

155111 KANO-AHP-TOPSIS R & #E#  4 H
KANO FR AT e Nk s i it IR Rk 7 4038, 78
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