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Difference Analysis and Design of Hair Dryer Appearance Style
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ABSTRACT: The work aims to classify the product appearance styles, propose differential design schemes and test the
effectiveness of the differential designs according to the diversified aesthetic needs of users. With hot-selling products as
the objects, the classification results of appearances of products were obtained by means of Multi-Dimensional Scaling and
the innovative design schemes were proposed based on the spatial distribution; the design evaluation result was obtained
with Analytic Hierarchy Process; and the test result of design differentiation was obtained through analysis of variance
Analysis of Variance (ANOVA). Taking 26 hot-selling hair dryers as the objects, 3 appearance categories are calculated.
For the three innovative designs proposed, the results of design evaluation survey and test carried out on the users (N=80)
showed that, the female users aged from 29 to 40 have a significant preference for tough and sharp style design.
Multi-Dimensional Scaling can effectively solve the problems of product appearance classification and the innovative de-
signs can be proposed according to the spatial distribution. The proposed method can provide certain reference for the
formulation of new product development and marketing strategy.

KEY WORDS: appearance style; Multi-Dimensional Scaling; Analytic Hierarchy Process; analysis of variance Analysis
of Variance
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Tab.2 2D fitting coordinates
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Fig.3 Appearance style difference in 2D space
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Tab.4 Investigation on satisfaction of objective consumers

i M R Lk R FE2 HE3 | 4T A ok HE1L L2 FHE3
1 B 18~29 X 1.000 2.000  3.000 41 iz 18~29  JG¥ 2864 1239  1.898
2 & 40LLE Bk 1239 2864  1.898 42 E'a 18~29  JG¥  1.239 2523 2239
3 4 18~29 Lk 1.000 2.864  2.137 43 @ 29~40  JGX 1477 2625  1.898
4 Ho18~29 KX 1614  1.625 2762 44 @ 18~29 XX 1762 1.239  3.000
5 B 18~29 AHX  2.864  1.864  1.273 45 i 18~29 X 2864 2137  1.000
6 & 18~29 Lk 1239 1.762  3.000 46 iz 1I8VITF X 2250  1.614  2.137
7 o 40PI L Gk 3.000  2.000 1.000 47 B 18~29  Jok  1.375 1.625 3.000
8 4t 18~29  JoE 2.000  1.000  3.000 48 5 18~29  JG¥ 2727  2.000 1273
9 4 18~29  Jo 2.102 2.523 1375 49 @ 18~29  JGX  1.000 2.864  2.137
10 Ho18~29  Jik 1.762 2489  1.750 50 i 18~29  JiX 2375  1.137  2.489
11 o 18~29  JLE 1239 1.762  3.000 51 B 40LLE JEX 2,000  1.000  3.000
12 & 18VIF Bk 1.239 2387 2375 52 5 40 I F JG3E 2.000  3.000 1.000
13 & 18LUF Xk 2375 1.000  2.625 53 5 18~29 A% 3.000 1239  1.762
14 o 18LIF 3k 2.000  1.000  3.000 54 i@ 18~29 KX 1512  2.864  1.625
15 Hoo18~29 3k 1.000  2.000  3.000 55 & 40LIE B3k 1.000 2239 2.762
16 o 18LIF 3k 1.137  1.864  3.000 56 i 18~29  JX 2375  1.000  2.625
17 4t 18~29  JiE 1239 2375 2387 57 @ 18~29  J&¥  1.000  3.000  2.000
18 B 1829 ik 2864  1.625  1.512 58 @ 18~29  AH¥E  2.102 2762 1.137
19 Bo18~29 Gk 1239 2239 2523 59 B 18~29  Jok  2.137 1.000  2.864
20 Ho18~29 XK 2.625 1.000 2375 60 Booo40LE Xk 1762 1239 3.000
21 Ho18~29  JGE 3.000 1.137  1.864 61 i 18~29  JX  3.000  2.000  1.000
22 B4 Tk 2375 2.625  1.000 62 L 18~29  JLX  2.000  1.000  3.000
23 & 18~29 Lk 2375 2387 1.239 63 & 40LLE Gk 1.625  3.000 1.375
24 B 1829 X 2.000 1.000  3.000 64 2 18~29  JG¥  1.000 2239  2.762
25 4 18~29  Jok  2.102 1.137  2.762 65 5 18~29  JG¥  2.000 2523  1.477
26 Ho18~29 3k 2.000  3.000  1.000 66 @ 18 ITT Tk 2375 2.625 1.000
27 B OI8LIF X 2762 1614  1.625 67 i 18~29 XX 1512 1.625  2.864
28 B 18~29 X 2137 2250 1.614 68 @ 18~29  JG¥ 2625 1.000 2375
29 B 18~29 3k 2.000 1.000  3.000 69 & 40LhE Gk 1137 1.864  3.000
30 B 1829 X 2.864  1.000 2.137 70 i@ 29~40  Jo¥ 1.864  3.000  1.137
31 Ho18~29 XX 3.000 1375  1.625 71 & 40LIE Tk 1.864  2.864  1.273
32 o 40P E X 2239 2250 1512 72 i@ 18~29 X  1.625 1.375  3.000
33 B OI8LUUF Xk 1.137 1.864  3.000 73 B 40LLE JEX 3.000 2.000  1.000
34 B 18~29 X 1.000 2.000  3.000 74 5 29~40  JLX 2137  2.864  1.000
35 o 40PIL Bk 1.864  2.864 1.273 75 @ 29~40 5% 3.000 1.625 1.375
36 Boo18~29 XX 1.625 2762  1.614 76 & 40LLE E S 2375 2489 1.137
37 4 18~29 FTX  1.614 2489  1.898 77 B 29~40  AHXE  1.000  2.000  3.000
38 B 20~40 X 1.000 2.625 2375 78 B 40LLE JEX 2,000  1.000  3.000
39 o 18~29  JLE 2762 2239  1.000 79 i 18~29  AHX  1.864 2387  1.750
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N
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18~29 X 1375 1.625 3.000 80 18~29  AHX  1.614 2.762 1.625
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Tab.5 Results of ANOVA
i PRI 2 5 R PIEZE R Wb PE 2 5
X

P-value L2 @ P-value 18 Z LI 18~29% 29~40% 40 %Dl L P-value JGX K
EB! 0.196 2.029 1.841 0.908 1.909 1.945 1.746 1.965 0.352 1.908 2.133
TE?2 0.036 1.811 2.125 0.070 1.746 1.883 2.456 2.220 0.910 1.973 2.001
TE3 0.456 2.160 2.034 0.216 2.345 2.171 1.797 1.815 0.365 2.119 1.865

BT Mk, R fRiras R, Ik 5.
GUREIR, 29~40 % BYLCPE T 0 T5 56 2 RO R
B (P<0.1); WOl ASTE M T UL it B o 56 4] 1
K45 R LI] , X WCXUHLA LR B4 D 44754 1 5
Pl 22 5%

4 £5iE

29~40 % (1 2P P 6 SR IR H 9 A 2R 3 XL
WA DR o T REE PN A IR AR BT AR E 1Y
WA, X7 AN e 2 T 2R TE . ARSCIT R
T2 R BEEDFUR, BN, BHA 6
R DOHE . = ST BRI, ARSI AR H e
oo ARSCUEW] 177 i G 2 ou2e 5 . Ik, 7 ahit
S Z 5 B 240 G o TR RE 7 i SR WS B ) 5 A ) S B
AT SR SRS T R 25 AR, QTR 38 25 S Xk
THw e RS AL o 2T 2 4ERE ik, RESSEE
PRI B 0028 o IR ETT IR AR T SR T
R T RI AR TR SRR o 2 TR o Hrik fig
SE MBIl R AL, J7 22 0 RE RS AR 56 25 S A i
A 2 o AR SO T AR TE A5 T D™ i S LA 14 73
e it HARHDP RGOS BTk

&% 3Tk

(11 Bok#, #fte, 27 R, mm “—i—8%" 0y

1 Tl BT SR g BIF 5 (7], 4% TR, 2019, 40(10):
186-190.
CHEN Yong-chao, WEI Yi-ming, LI Zi-liang. Industrial
Design Strategy on Segment Market Along With Belt
and Road[J]. Packaging Engineering, 2019, 40(10):
186-190.

(2] B, #RKBL, LR HT E AR B

BT R LT ATSE[T]. 3 THR, 2018, 39(22):
138-143.
CHEN Yong-chao, SHAO Yong-kai, AN Qi. Semantic
Differential of Product Design Evaluation Based on
Principal Component Analysis and Analytic Hierarchy
Process Hierarchy Process[J]. Packaging Engineering,
2018, 39(22): 138-143.

(3] P, 230K, Mg, H2H ik sing suv >

sty T A0 T A0 PR T (D). LA TR 24 4, 2016,
52(2): 173-181.
LUO Shi-jian, LI Wen-jie, FU Ye-tao. Consumer Pref-
erence-driven SUV Product Family Profile Gene De-
sign[J].
52(2): 173-181.

(4] FSIRME, ZETHiE, sRpl. 1 Tk R
DNA 55 Bk 5k (1], PLAIT, 2014, 31(12):
1-7.
LU Zhao-lin, LI Sheng-bo, ZHANG Yue. Review on
Design DNA in Industrial Design[J]. Journal of Machine
Design, 2014, 31(12): 1-7.

[5] P, $yd), WRSL. LT EE& G TTKAg
DNA[J]. ¥l R2=54, 2009, 43(6): 1112-1117.
LUO Shi-jian, WENG Jian-guang, CHEN Shi. Sce-
nario-based Product Family Design Styling DNA[J].
Journal of Zhejiang University, 2009, 43(6): 1112-1117.

[6] ZHLM%. i Tolkseit iy = s i it DNALT]. HLbK
TRE2AR, 2008, 56(7): 123-128.
LUO Shi-jian. Product Family Design DNA in Industrial
Design[J]. Chinese Journal of Mechanical Engineering,
2008, 56(7): 123-128.

[71 F5JKBE, 3KBE, FRITZ Frenkler. Wit G R 07 &
it DNA iR iR 5E (0], HLARicTt, 2014, 31(9):
1-5.
LU Zhao-lin, ZHANG Yue, FRITZ Frenkler. Study on
Description Method of Product Design DNA Based on
Mapping[J]. Journal of Machine Design, 2014, 31(9):
1-5.

(8] MMz, DAL, I Ia) XUAK B G A4 77 il R AIME Bk PR 1R
THIT. HEALE B 1 RS, 2012, 18(3): 449-457.
FU Ye-tao, LUO Shi-jian. Style Perception-oriented

Journal of Mechanical Engineering, 2016,

Product Family Shape Gene Design[J]. Computer Inte-
grated Manufacturing Systems, 2012, 18(3): 449-457.
[91 stiM, JrifE, TRZEHE. BT 2R A7 5 XU Bk
HEFE[I]. AU, 2015, 32(4): 121-125.
JING Nan, FANG Hai, ZHANG Qin-wei. Research of
Product Style Innovative Design Based on Typology[J].
Journal of Machine Design, 2015, 32(4): 121-125.
[10] ¥, #dE, kS TR R &



Farh Hsil Mo 4 . WOXBLANILXEE 22 5000 5 13 185
BT VR B3R 5 B [0). I B ML AU & R &, 58(2): 102-108.
2015, 21(7): 1669-1678. [16] Z=W, SpHk. 5T MDS B4 4 {8 Q15 e 1 2r 251

[12]

YANG Tao, YANG Yu, ZHANG Xue-feng. Schemes
Evaluation and Decision Methods of Product Concep-
tual Design Based on Customer Clustering Analysis[J].
Computer Integrated Manufacturing Systems, 2015,
21(7): 1669-1678.

JBe T, BRSSP i
or——8CF A P A R 2R (D). B
TEHRFA, 2010, 30(2): 7-11.

TENG Guang-qing, Bl Qiang. Market Segmentation of
Digital Library Users Based on Concept Lattice Con-
ceptual Clustering Analysis of Digital Library Users[J].
New Technology of Library and Information Service,
2010, 30(2): 7-11.

SRR, INE. TN AR BT
457k I]. WE RS A ARBEF W, 2013, 35(1):
122-126.

JING Chong-yi, SUN Hong. Airline Market Segmenta-
tion Method Based on Factor Analysis and Cluster
Analysis[J]. Natural Science Journal of Xiangtan Uni-
versity, 2013, 35(1): 122-126.

BB, Brorik., BT SERMA S MATE M T
P[], EMOREAZER, 2018, 48(1): 98-104.

HOU Xian-yao, CHEN Xue-wu. Use of Public Transit
Information Market Segmentation Based on Attitudinal
Factors[J]. Journal of Jilin University, 2018, 48(1):
98-104.

TRAE SN DB R R A a2 ) S (14 45 R A Y
[7]. SN EBFSTE, 2013, 34(3): 207-209.

XU Shuang. The Structure of English-learning Strate-
gies of Ethnic College Students in Guizhou[J]. Guizhou
Ethnic Studies, 2013, 34(3): 207-209.

AR08 SRR SOA AT AL B AR BT w XU
IR BIRBIHILT]. BB ER TAE, 2014, 58(2): 102- 108.
ZHAO Yi-ming, ZHANG lJin. Topic Visualization in
Texts and Its Application in Risk Identification of Public

Companies[J]. Library and Information Service, 2014,

[17]

[18]

[19]

[20]

[21]

). G580k, 2014, 29(10): 169-172.

LI Gang, GUO Lin. Innovation Ability Classification
Based on MDS[J]. Statistics & Decision, 2014, 29(10):
169-172.

AW, AR, T HOR I B Y o [ XS 43 A B
T[], MRk, 2018, 37(1): 191-197.

FENG Ren-tao, YU Xiang. Study on Regional Innova-
tion Distribution in China Based on Technological Dis-
tance[J]. Journal of Intelligence, 2018, 37(1): 191-197.
PR, HiRAE. 1R B AL P IR A K 1k
FRAE A (7). 2R, 2015, 40(6): 110-114.

JIA Hu-jun, YANG Wu-nian. Analysis of extracting
Wetland Vegetation Information and the Growing Varia-
tion[J]. Science of Surveying and Mapping, 2015, 40(6):
110-114.

TRt 3 16 43 DX R A A el B S UE AT Y ——
VI RE 4 M i [T]. M ERRL kR, 2016, 35(11): 1360-
1368.

XIE Ming-xia. The Model Construction and Empirical
Research on Classification-based Regionalization of
Geographical National Conditions: Take Henan Prov-
ince as an Example[J]. Progress in Geography, 2016,
35(11): 1360-1368.

SRR R R T2 2% O3 A 1 AL A R —— L
QUIERCABII]. EHRALE, 2016, 35(8): 65-70.
ZHANG Wei-chong. Study on the Classification of
Colleges and Universities Based on SNA-“211 Project”
Universities as Example[J].
2016, 35(8): 65-70.

AR, B ERIL. VAT I E AL 5 A R 5
i BEXS LI ——3F MDS 5 DURBER [ SETE(T].
T ARZF, 2017, 36(3): 20-27.

HAN Yu-dong, ZHAO Rui-qi. Brand Positioning and
Brand Image Comparison of the Domestic Car Market
Based on MDS and Biel’s Model[J]. Journal of Indus-
trial Technological Economics, 2017, 36(3): 20-27.

Journal of Intelligence,



