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Product Form Image and Element Mining Method
Based on Complex Network
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ABSTRACT: The work aims to propose a mining method for product form image and element based on complex net-
work, so as to effectively use online reviews information, accurately grasp users' Kansei image needs for product design,
and mine product form design elements under the background of big data era. Firstly, the online reviews of product were
crawled. The candidate Kansei image node set was obtained by language processing. The correlation calculation was used
to construct the image network of product form. Secondly, based on the centrality theory of complex network, the network
topology was analyzed. The degree centrality, the closeness centrality and the betweenness centrality of the network were
analyzed, and the weight of each centrality was calculated. The comprehensive centrality characteristic values of each
image node were obtained. Through the variance calculation, the sensitivity characteristic values of nodes were obtained.
Then, the comprehensive centrality and sensitivity were used to divide the node types according to the Image-Kano
model. The images were decoupled through the community analysis. The comprehensive values of product design target
image, applied image entropy and calculated target image were obtained. Finally, a mining method for product form ele-
ments driven by multi-image weighting was constructed. The complex network and its analysis method were applied to
obtain the core elements, which could guide the form design. With the lipstick form as the example, the mining method for

product form image and element based on complex network was used to get the "high-end", "fashionable" and "exquisite"
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target images and the comprehensive images were obtained through calculation. The network of lipstick form elements

was constructed, and three core elements were obtained through analysis. Through the example verification, the method

can obtain more objective, comprehensive and accurate product form target images and core elements, which will effec-

tively guide the innovative design of image form.

KEY WORDS: product design; online reviews; Kansei image; form element; complex network

BE FE 22 1 S S R IR SCHH B BE A5, P X677
817 R M SR MR g o 7 BT A 3t B B R
] RS PP B Y WA SO, B SR A A
MRS, LA P AR R SR o BT E ALY BN
AZ R R LY, SR A O HIA
ST 3 | SOARSZE R TR A RN ) 32T, Horp
F R i 0T A O BTN Rk, 32 B i v
FIETT A, P52 1 0 7 ot i 2 25 DR 3R ) e
SN FEBE LR b, s T8 . Z24ERE b
7% . K-means JE M5 G0 I7 b s B E B AR
A, AT M AARER . R, s o 126,
IRAOTKHRIE Je BP M M 28 S50 A L 2 S BT
KW, i S8t BE AN TEENRRE, it
FALILGE . HARTE SRR 18 st — 2D T
BB FIEAR 18 I RBE PR P IR i i
BT L AZ AR, R N BT R A S 5

1 HEXAREIIERE

MHTH R B A R, P i R P
WRERINK, ERTEENARESHFERE, —i&
2 o B S BT T RO S . RIAZ 45
It 4 1B HEA T T IR AT, I R 4) 3 NSO E
ANRETE BB, il S A AT SR A R R B A
41, I AR A1 2R B LA 2 RG] 5 000K 1) O
%; RAHARDIJA ZEU5 % 7= i O 76 2 PSR 47 15
QbR , 25 TF-IDF #l K-medoid 3534081, 345 %
PRI (5 S RSO 1 b B ARIE S O
AR 4 1 B B XA, DAARAS P Bk ok 5 9 v
AN G RAY S5V T i (il 175 B Mo 2, A
Twitter APT Z3 A1 50 Hh 0 FH P 5 I8 2/ il 25810 %
AP B IE TR, {d ] TF-EPA J7 1 3R A53F8 H Y Jek
PEiA], IRE5 G 7 i S50 LSRR | B P B
PEAR B LA ARAS 3 A B MR PR o BRI, MAFEZRTE
W SRIE T AT DU S % 0 3R B
%, BRTAEAE A5G R, TS HiEds S
R aa N I

82 Z 4 e A BBy T R 3525 BRI, R
I 26 T DL /R B 1 N 7R &R, E T AR L
WAMIINRE R R, ARk, —Sbef g A A N 4%
VSR B 7= ST o X P f A OV ST (0 R ) 2%
RO, RIS R ES, AR ERBEA, H
DA AL G BORE B (0 R A 5 28 B A M ad i R S

BT R 25 R 4 W45, - HEA T AU AT A B 4y
M, U SRR R sk Sr AR A
M-FGN #8158 T F P @i 4 57 B S
MR, DAHE B B R ALk v B 5 AR S
PUNFE LR LR, IR L™ i R 4 R IR
W%, 2508 2 48 B KOS 07 e b, ARA53 7 5
GIERN %131, KONIGSEDER 254 1 T 1 Mt T4
F 4 (R TE R A0 T i, 3B X 44 3 R T T R 5
TR Z I W) K R ATHT, BB 2 T 58 0 3 B A
YANG %5 F 8 2% M 46 047 77 S A, LA B
W E RSB IEN TEE RN E; T E RS
I R B N, ST T AR T BT A TR
il 3 HIERTRNE S B INAE N, BYEESAE
PN R S A AR TR = SR e a2 Dl SR 1= /.58
ez vh, HA I EWPE . RO RS 1 4%
RS e RSB R N RAATE R B R, JF
HEWELR S ERAAERER | R A B
Z UV Ry A 24 4 G O MBS AT AT, AT AR
PR A T BT TR

ol N E B/ STV E VR T Vo e il A K =R
KPS HEAT AT, S T ST AT 5T Y B
— o BUA 0o BN G A M4 I F AT, (Hk
PRGN i hE A R S A L, IS , HEEL
MG AR R AE . FE R R N N Hr X5
BRI, BRI ATEW, =20
AR, RICE PR E LB LA T It
G, ZEGEFHIESERWGE, 8 KLEERM
P E RSN , BRSO E R AN U
i, HXTERMZE T A tm . ik, 3EFEARM
KIS, RPRELIS T E R T S, W T
BEEMNY, RIGHATIINMIT, E M=
PRgge, LRI EAGE, & Itati2 8%
TR S 7= TS EER M4, SRBUZ LB R, dEm
REESRIT. B, WK 1.

2 HEFmMESERME

TG Z OB T, REIE R B RIT
o ANTRIY 7™ il SD 27 AR AR L A BN AT, R R
PP S R B R R T RYTE SR S P %
77 i B ZAE BV AR E TR R, PRI BAy
RN L SR R A, TR ™
EEREZME,



50 (S

T 7

2023 4 8 H

| MEBIA RIS W

P BIABRNS b

R R e |

FRRRTR

—

LR |

¢

e
| e | SEERET
: v =73
T —

| [T KI&

8y
1L

L mETe

P

EETIMEB/ LS TN
/DI
REMEDHT

NS

SR

Fig.1 Flow chart of mining method for product form image and element based on complex network
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Fig.2 Schematic diagram of product form image network
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Tab.2 Network analysis of lipstick form images
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Tab.3 Entropy and weight of lipstick form target images
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Tab.4 Network analysis of lipstick form elements driven by multi-image weighting
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15 B AANEFR 5 By @K BE 50.000 66.667 5.021 21.031 0.400
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