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Design Evaluation of Children's Smart Watches Based on AHP

DENG Wkei-bin, ZHU Hong-xing
(Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: It aims to solve the difficult problem of product design evaluation. A design evaluation method based on
Analytic Hierarchy Process(AHP) is put forward. Through integrating all views and different factors, the impact of factors
on the overall product in the form of datais reflected and all design schemes are finally sequenced after calculating their
scores. The accuracy of the proposed method is verified by the data of three children's smart watches in Tmall mall and it
will provide a reference for the effective evaluation of product design. By introducing Analytic Hierarchy Process into
design evaluation, we can effectively reduce adverse effects such as multiple elements to be evaluated, over dependence
on evaluators' experience and the difficulties to judge the relation between design assessment and various factors during

the process of design evaluation.
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Fig.1 Evaluation index system for children's
smart watch design
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Tab.1 The meaning of ratio in comparison judgment matrix
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Tab.2 Average random consistency index
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Fig.2 Children's smart watches for evaluation
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Tab.3 Theoriginal data matrix.

PR AERE TEXEE T REYEY UE 4
V1 7.31 6.56 5.97
V2 8.16 7.92 8.64
V3 3.23 5.01 2.88
v4 5.06 2.63 4.58
V5 6.97 5.13 4.13
V6 7.68 9.52 4.64
V7 6.12 9.22 4.93
V8 6.93 9.05 3.85
V9 8.13 8.83 6.72
V10 8.39 5.74 7.47
vil 7.96 6.87 6.54
V12 7.52 8.13 7.89
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Tab.4 Weight value of each evaluation index
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Tab.5 Data collection of three productsin Tmall mall

K 7 E NEAEHEA AtE P %L
S
BEILETFFE 2 P64 2913 1.407
K LEF R a4 6370 1587
INRAILETFFR 9% 1967 1.197
5 4EiE Uifie. AN, RIS 3N A 12 A AR bR

N T BRI AR O B U A BT
250 5 R0 10 B HOBUX — Toll i ek Y
HE TR AL, 5 Bl Ui R A BER B A T R R B
WA, B2 R IET A PR d R,
IFLL 3 FILE R RE TR N BIXZTT L2047 T8k,

HIFM R R, TR ISR PR (E, 458 G
AR M R AN T R SR HER , JF i 3 30™
st B4 T 37 0 8 ) A R SR ik T 2Ok B AT A
15 R R WA A 5 LA AT A2 2% | RO i Bt i i
ey ALK, 238 T B B AR AT E HA 02
W AREDRY, BEA R PR AR P S el 5,



%5 39% 48y

DUEER v

SETIRUS BT LR B T 4B B 125

N B R —F S5

SEHE :

(1

(2

(3l

(4

(9]

(6]

(7]

(8l

KARTT. HET FAHP BSR4 AALS T ] PV
M7, Pl it, 2014, 31(4): 97—99.

ZHANG Dong-fang. Usability Evaluation Method of
Human Machine Interface Based on FAHP[J. Me-
chanical Design, 2014, 31(4): 97—99.

B, A BTN R T T AR A S AR N RE S T
FAHERESE[). YL TT, 2016, 33(4): 109—112.
HUANG He, YANG Ming-gang. Research on Usability
of Intelligent Products for the Aged Based on Kansei
Engineering[J]. Mechanical Design, 2016, 33(4):
109—112.

B, FIRIR, fHERLL, &5 BT KGR S Hr iy =
i TG R AR 2 PR AN A AL [T). v [ BL AR TR,
2009(12): 1445—1449.

LI Feng-ping, ZHOU Yu-ging, FU Pei-hong, et al. A
Three Level Evaluation Model of Product Satisfaction
Based on Grey Relational Analysis[J]. China Mechan-
ical Engineering, 2009(12): 1445—1449.

MR, 2R, G, SF. R T 5 R AL
(3. Vg U R 2 25 4l F SRR, 2009, 34(3):
98—102.

XIAO Guo-dong, LI Xiao, XIAO Ming, et al. Evalua-
tion of Human-Machine Interface Based on the Usabil-
ity[J]. Journal of Southwestern Normal University
Natural Science Edition, 2009, 34(3): 98—102.
XL, Tk, Ak, 4. JET TOPSIS % b AL
BRSSP (). HLARIR T, 2016, 33(1): 120—
123.

ZHAO Hui-liang, HE Lin, LIN Li, et al. Digital Human
Machine Interface Experience Measurement and Eval-
uation Based on TOPSIS[J]. Mechanical Design, 2016,
33(1): 120—123.

ALY, BOCR, ZHMZE. L™ B M]. JEa:
BUB Tl H i, 2011,

LUO Shi-jian, YING Fang-tian, LI Dian-jun. Children's
Product Design[M]. Beijing: China Machine Press, 2011.
SAATY T L . Analytic Hierarchy Process[J]. Mathe-
matical Models for Decision Support, 2013(4): 109—
121.

SAATY T L. Decision Making with the Analytic Hie-
rarchy ProcessJ]. International Journal of Services
Sciences, 2008, 1(1): 83—98.

(9]

(10]

(11]

[12]

(13]

(14]

[15]

(16]

SONG D W, YEO G T. A Competitive Analysis of
Chinese Container Ports Using the Analytic Hierarchy
Process[J]. Palgrave Macmillan UK, 2015, 6(1): 34—
52.

s . PEORAEE AN R O S []. RS
2006(9): 57—59.

XU Ai-ting. The Application and Difficulty of the
Delphi Method[J]. China Statistics, 2006(9): 57—59.
L, B, Gk, & BROTERE TR
LA BRI SE[). BeEr 9B 5 IR, 2012,
42(7): 94—100.

DENG Xue, LI Jia-ming, ZENG Hao-jian, et al. Anal-
ysis and Application of the Weight Calculation Method
of Analytic Hierarchy Process[J]. Mathematics Practice
and Cognition, 2012, 42(7): 94—100.

FE2ETE, EHORE. Tl BT VP P Y 2K 4 BT
RAFSRC]. E BRI T e B AR AT 45, 2007.
CUI Xue-ping, HUANG Yan-qun. Study on the Ana-
lytic Hierarchy Process in the Evaluation of Industrial
Design Scheme[C]. International Symposium on Ad-
vanced Plastic Processing Technology, 2007.

AR, REERE, M RKFH. A2 b i S BRI
W RERT AN RE TRERSRFHEA
2006, 28(11): 1692—1694.

JI Dong-zhao, SONG Bi-feng, YU Tian-xiang. Fuzzy
AHP Method and Its Application in Design Scheme
Selection[J]. System Engineering and Electronic
Technology, 2006, 28(11): 1692—1694.

W, RUE, BRA, 5. B TRRERL
WG RACR T[], HLIETT, 2014(3): 6—10
TAN Shi-yong, SUO Shuang-fu, CHEN Shao-ren, et al.
Efficiency Prediction of Mechanical Components Bas-
ed on AHP[J]. Mechanical Design, 2014(3): 6— 10.
FLIEA, M. HACEM ARG REEE QFD
T P ZORE EAE[T). AL AU & R 4, 2001,
7(2): 65—67.

KONG Zao-jie, HAO Yong-jing. Confirming the Im-
portance of User Requirements in QFD with the Prob-
ability-Importance Comprehensive Coefficient Method
[J]. Computer Integrated Manufacturing System, 2001,
7(2): 65—67.

OT IR AR e AR R I G A BT S R 25 A PR
[J]. WAFF#, 2006, 19(2): 18—23.

Ql Lai-bin. Statistical Characteristics Analysis and
Fuzzy Comprehensive Evaluation of Likert Scale[J]].
Shandong Science, 2006, 19(2): 18—23.



