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ABSTRACT: The paper aims to review the application research of product image form design and understand its devel-
opment status, hot spots and trends. It analyzed the system structure and application process of product image form design
through research on relevant literature at home and abroad. Product image form design and application process mainly in-
cluded product image mining and positioning, analysis of product form elements, image form design and other aspects.
Image form design can be carried out from the perspective of single-objective image, multi-dimensional image, image
form bionics, image form fusion and so on. Product image form design is an important development direction of modern
industrial design. It is widely used in various product designs. Its core modeling ideas and methods are constantly updated
and evolved. The difficulties and hotpots of future application research are accurately mine of product image, implicit
mechanism of cognitive products, high-dimensional image fusion and intelligent design.

KEY WORDS: product design; image form; research progress

BEE =I5 PR OBl . IXKHgE . N B, CARNQIEEIERS . MR SIS
RESF B — UE B ROR 5e b Bt A e R R pORE  ALQUBTAY—FR A0 T B o DB IA )™ ol 4 o s 1 A9 4
B, WMABOHEE SC, AMUCEAE BRI Mg R, B G NS i Z B R 2R AR AR T, DAHAS

KFE BHEE: 2019-02-24

EEWMEB: BRARHMAFZALFTHARD (51465037 )

fEE® N 4 (1984—), B, #HigA, ZMBEIRFHL A, ZARFERHIF, TEHRF @ AFRILT. S
&, &S,

BIEEE: 7T (1974—), B, A, ZMBBIRFHE, A5, TERAFRRLSE FRIEGTFH @O,



2 il %

T 7

201944 H

e 170 BB EEA e B e s AT, IR
JRT 7 I I G SRR 2T AT X 7 i B R
SR SIS RE 5 RS B 2 R K 3
BL, (EHAI SR R A DA 1 R 2 02 A AT R AR R
SIREh R, o, PRI, M A RE , Fi
LSt BRI R R , BT RAE D A R Y
TR o SR BT 15 AR U R AN S A
7 A, DA 7 it 64 5 SO B AR T AT RO
5 T2 T BRI A SC AR B 1A
BLA o 7 iR i i ) 22 B P 5 L ey 1
EVVEN Z [ A5G AR , SRR B ) H 2R Y
AR R BT B AN S B AR i, 7 A 1T
JEAL R R BRI, Bt R AR AR T ik
SEARTEZ AR R T R RS, A MR
AR SRR TR BRI, IR0 MO 7 i 3R R A5 R 5 1
BTN, FRE IR Oy — i B BELE
B SRR A 7 B BRI B i 7 i i A
WA X NAES SCE IR R PTE R YA T T R
I, SRR ER RO M o 77 i RS BB TR R
PR 2 B T S T A R e I A s T
RZMRIRI B ED B R g i BB i i 7
B, AR R B BN AR, U IS DA
HEBEATARLE , 7= il A SRR AR B AL 1k, A ROA A
EHMZNER . ZREREBZEE AR,

i 3o 32 R T AR AR BR EAT 7 i R A A AL R
T, ST B A AR AR, © RO Tl it
Ty 1)), e AR A 5 55 ol AR B A >
Ziseg 0, BHEiE- g s sar . GBIt
BT, O TR R HIER R, ARl 4
S ) O FHATF S A0 ST T — SR 7 AR &R

1 FmEREERIT
ﬁ:

fn BRI B PR R T AT
RS RLL EE S DB A L AL
TR ZAGURS, BT R A R
ATk L Z I R EORHRTE | X IRORHk % |
Bl 128300 Mg | s e ks, T m K
PR ST AT SO SR T R A
WH5T.

T R BRI R A IR
Jo, BURBOTHEST, WIBRBOT HbrR; Hk, i ya
OTAE, FZHE NP FCRER s AR5, BEX HAR
PRl BEATARSCE Mg R R s e, KD
SREZR G S22, JEmis AT & R It
P IE RALET BT . WSHIBTSERI A K, LR5 7%
BB . AR SO REFENR,
R E R BT N AR ERE B RIT Z2HEER

ERBIT BRIESOERIT . BRIESHA X

THEE 4 B, JRBATIR AR . 77 i B g BT
MZEBILI 1, WITIEMEAR I MENRE, 4 PR
L AN 5 3 Y S5 2R

RIS TP e SeRiil Sy
Fig.1 Category of product image form design

2 FmEREEEM

A TG R A TR AR AR, A
&L ARSI OF . BURMATHSEN R,
BEE HME ST EE B T B9 N AR5 3, T S 7 i
I F P i R i R 2 T R A
24 2 o7 BV 5 7™ il 40 BT Y AR G R AL,
FEAFEEER O ERMMERSE, WK 2.

ESER
TR ENL
&
3
&
BEER
TS RENL

gy o

K2 P EgaE R A e 2R
Fig.2 Types of image mining positioning in
product image form design

77 i TGS E L — AL SR R W IR B R
N T A1 b e Mo A i HARTE SR 3 05K W



$40% A8 BHESE . PAHESR

S R I P 530 3

RGN 2R B L, EEIER
SCHR: L BRI A L A AR Ab el
FSCAR 2 H 245 o N T A9 48 0 3 2 180 31 U o oA £ 1) 40
UM B R T A BT A Ee g, R H S R4 A Y
BN, DARRRS I8 i Ab PR . #00E HAR S
ZLHITIEA N T2k A . BRI adr
P MURESESE e MRS AN UIZE AT 3 B 7 o i B
AR, I H TS, B TR A RO AL BLE S
AN BRINE; BRSOzt mg A, Gt T
INVA AL B 4 A HERES; i % N3t 4=
BT, & IR A M RN T 100 A~ EE 1A
I, R SEm e | flaR B v . st e P S ) 4 R
T LANER, fEE S T 21 AR, Bt A AT
M EJEA T T 6 4 BAREMIRIL; thigE A
B T T R H Y T AU I A R T ALY ek
PEIRNL, iz AR o ik i T8 A s LS P
RN Z (B B 56 R, e S FHL B T4

S,
VI A R IR R RO A B, A

A—ERRRIE. FHAET, A5 M%) H 3k %
Y, 7R T ORE B P B, B0 A 2 Ak
SIRgh, A SR BORLUE S F P 1 SRR A AR R
i GiAh, BT AT IR R RS AR
PR o 0 A R [ e 11 DIV BV R T 2 N
REE 27 > BORAE 7 i B G R R S22 9 0 b s
AT ARA RAFRCR O B A HAE S R I
PR, IR B IR EE 2 > BOR BE 8 A A b I it 1
PO P B R E B R AR o dge T W, My LA B
ERcE  C/T RS UD VAR V€ Do) IS €1 I S VUSROS
JEE 2 ) BARAZ R L™ ity B SR R K ) —
TR

3 FmiERERSN

i e Y B2 AT B A O 2 T ot o YRR IR 1)

Koy, X RGeS AR R . 7 ORI
RS, BRI, 68 MRS ER
AV RO 225 SR 221 7 i il R 20 P JR R v G O
BEVERS, B & BIERRERIBRPERAE, TARRIEZEA
Mg Bt I, 5AMTNEEERE B UG, K
P Norman™ iy = 2R BHIE, 7= 1 B2 2 50 Hr il A
HNILZ A A2 12 FORS #fUZ 5 R T2, LA 3,
HIMULJZE S T B2 7 S A IR ARRAE , RITEAS (R |
MRS, JREARGRZ MR . SNRE R 0T AT A
e MEARE . MEAARES 3 A TEAMKK
AR MNES, B RIEES . HESr . BR
SRS, HhEEHNEIESSIE, |
ZwickPOHRH ) R T BROAT S, fE T BT
SURARR) TN, OGP BN R R R

SERT . MBI A, n AE e S T e 7 OB A
FHIEL AT 17 i AMIUE S ERHIEE R . 5340, @
A 2 H WML PIRFAEA T4 07, o025 5 45 LY
R 21 MR RS LRI E LTI M5 B
FRIESHG X (55 N PE T RIS E 6, 4
HE TR M BB R E  h TRRRE L AY ER
SR BN 2Z (B FF AR TR R R AS SE 2R, AT
T S B e 1B (0 5 5000 0 7= i b I
AR, 32 B DA B R fh 5 SR 7 T E AT, 3R
M A JETARFAIE ) A R A ST e B0 o A A v 2%
JEMIBEE | RIS | P EESE, DA AL 5
WIRE . S EE . IT 45

Wb HHSE
YR SCAL AL g N
! f &

&

R ATAFHE %
SRR KA o
z

| f #

ESUI=H AHAHE

W % MRS

P30 77 i R SR AR 1) = 2 A
Fig.3 Three hierarchical models of deconstruction
of product form elements

R B2 RAEAT N2 A, S ETo0E
B R, UISIE SRR BT | 2R
¥ . BT RS o 7R A A A PR A B A RELE A
PRGBS RL, OisseE S5E RN E, -2
W E TR, B2 SINZE M, N
I, DA FH 22 B2 T i+ 1 Y 2 R ARAS o EE LR
TESH, IHE R EMREAY, REEcHE A,
Han S H %5 APM 828 g U A W, fhdse
WEEF LA E AN mCER (HIEs) MES,
B A DR A2 R A4 7 1% 7 i BB AT T FR AT
XIF#e45 NPH N F A2 B JZ 5T Philips 28 L # Y
wERIER MM T 21 TANEFES R, JH1T T %
5534 o

R P2 S 7E SR 2 B Al D B T o SE R Y
Feny - B YO RVER o AE i AR D) RE
TR S [ =W O T 2 L 0 (% T SO G Yt TiB 3
UL EAL 36 AT S A RAE , B ARY) 2 1 1) = ARAE
oL R SRR KRR 2 R TR
P, HRTAE ™ i 1k BB R b e AR A 2%, dn
Guo Fu %5 APV B0t A HL A 435 AE e A4 v U] 220w 1 K
o2 T A AR AT o

4 BEREREHRIRIT

PHBRERER, BREE 25T



4 il %

T 7

201944 H

W5 M—AHrERZ AR XN R, W ITEA
RHZEUGE, Botfe 126 Zoohlia | AT R4
DA H £ 32 R TE M TR 2 T 51, SR I M M A
SEREJRT L, oA IF IR AE B IS A5 SR 18] B A

P, PR FORER IR BT, WK 4. ]
PRESEPEE A ARES, i B SR
TR, RIEHAR PR AIEN BRI, &
A TEAR A R RIS, 6 2 P P e i 4

K4 HHRERENRRE
Fig.4 Schematic diagram of single target image form design

I T AN 2R B R URGE R R T H 5 R
KA BT EE 2R, DT FE oK A R A7 T ek
PEBEIPY; Hsiao S WP F#EAL 128, HH4s 418
HEMEI T T IVAR IS AR S APt £ o0
FEHRELHREL S FHREL Z B R, f 1
FFHIEEBIRB BT ; 22 5 AP AR Ak
x4, FIHROT Logistic [MIAME T &4 515
RIEIH S, B BT I <R B FH P i) e
BB, Mk m; RkE%E AP
A SRR K, M T DARE - [R1E Sh H AR A
MR ZIn MR, R TH A SUV; &5
Firg 25 NP8 i A2 2% o 4 B A A T R R R S 0
M 2% (K-FGN), I LLOLAE" N 5 H bR AR
RERHEAT T BT S ER, U T RAF IR TRCR ;s sk
4 N\ BSSE ot 2 10 453G ( BP) P& 4% R REHE R Fo
M T RRME B 4 S BT I )Y O B AR A
Diego-Mas %5 APV H T — b 5 F 4 22 0 45 1) 7=
TE AV TR B N B T 1, S BRI N F &
T—AFRISHESS , d S T N A R[]
JO7 AR AR 5 T R I A O T e R 4 S
o 22 [ R S IBe R FH Ao 28 o 2 S B 1 2 LIS 638
THAE L ; Chen H Y 4 NI & T —Fh 3 F4L
FEXITE (NDS) Fl BP MM (BPNN) AYit
BH B MBS BT (CAPD) T.H.

W H PR SRS (R S AR A R A, M
WIH92E B2 RIE B 22 M 45 B0, N ZTa ) E) #h
ZEM s, R WAL 20 AR L e S L], TS
RUFRIRE 1328 A W, B0 BE IR T Y 285 SR ok ez 3 A
FITE G 2%, A R TR IR S P R 2 TR
e,

5 ZHBREHIIT

LS I 2 X P A IR R B R T OR A 2
PRI e, SR 7= SR R 2 MBI E S
BRTORK . NEIRRSZ MG . filse . 5. BRI .
Wre 5 FURSE i sem, B 2485, 1P i G
G F RS R BRI AR 1 R R AN A
b, ZHEBZUTRRM P Bt TR ImET
FEMTT R ERES, Wik, HPrE6E%. 284
Al G R )E T 24k B SIS, i te] I,
ZH BRSO ZIEZ D HIRER SRS TR
THRIMKEHR, MIZX 2R CR, WE 5. NI
5E M SEA B RN 2 e B S R A SRR A,
M)A AR . BSOS | KB OCHK | T RS de ik
B 9 E SR HE P 38t £ 55 ( Non-dominated Sorting
Genetic Algorithm-II, NSGA-TT ) P & Ju 2% 345 |
JEEEE RS B BRSO A 2

LHBERE BT
B&1 HF 1
BH2 AT 2
BE3 HF3
BZi HT k

g
>

ESSE2)S )
@

K5 ZYEREEMEIT 23 Z M KRR E
Fig.5 Schematic diagram for many-to-many mapping of
multi-dimensional image form design



$40% A8 BHESE . PAHESR

S R I P 530 5

T T AR RS P B T AR IA %0
FFERE L, DA, “drdE>. B E A BiRE
G, MR AORIE ST T 000 s EE AR Z A
HTHRERAPMEZREBLRTR, T —MEFL
Hirb 2 A BRIk, I LA AL )
AT TR EE; Ding Man %8 AU JL# 25 Aol
X4, e K T A BUAG 2 T R S P
HIPEMZ ) R IRASTRY | Ff-oR FDREL F-RES R R DB &k
TR T T AL s AR T —Fh 2 B 5 Rk 5
3PP SR AME L R AL 5 ik s 2B A
PL 20 XF HARE G M AT i, Mt TR 4 =4
WA BEZE =ML, 5B BT AR 4T T
HEZK A ; Yumer M E 55 N8 4508 AE M3
RS R F A e TR IK SR AY , R3S SeiE L 58]
P 52 2 I 25 A I BB T AL B R S8 T % ™
MIEAMEL S LT Z 5 AP T —FhE Tl
AT N BT S A ik, SR 4 FhbLAR A~
JEHEM BT LR S H R E LI T T OB
B, JFDEREFREOTHEAT TRE. BHAT, BEERE
A R AL PR J AR BE ) B3R T, DL 2 HARME
feHE AR B FAPY 22 4k 2 G s B T 4 1 A 5T ek
KHIRA , HESBERERAA . B EBOG E TS
THTHAS T — % B R o

6 BE&ESMHEEIT

BT R AR IE AR R AT BT R E 2R IR
— o BRILE AR BE T2 505 A A
MR, BRI R ) — A E
Il o B G A B GAE T AW SRR SR AR
SCROFZA , JH o E B SR ) T 10R% A2 1 B e A A B
s, B AE P OB S BT B, L B AR RS T
THAIEN BRSO AV, MZHA R EL
FIREFEVCRCAY A, AR 2 1) 7 B S B Rl &
WA, HARIEA PR DL R, T2 Mk
SRl AR, B TEBUEOCR, WK 6. HME
G 5 AR X G5 BT B (] (Y SRR R AR A 0K
HERGE LR AR ES, WalLUE24EES,
A AR MBS R R

Jiilab=e &3 fHtE S 4E BT ERE
B%1 o X TEH 1
B%2 ; 52 B2
#4583 %14 3 EH3
BRi — X5 j HEK

oyt o5 =kt
L @ >

Ko BRIESIA—HBHEKERERE

Fig.6 Schematic diagram for double mapping of image form bionics

SRR R B S i, A S, T AR TR SRR S
AT AS 1] ) W SRR R O A RSB T P
G B A YT AR T S S 5 AR

Ding L %5 AP FHiE 8 25 /v 3R BUT F P X =
i PR R R RN A X 5, R A3 W R 25 5 1T
MR BT H AR TE 25 R E R A X R ARAE , - Fe 4R
S T HA NS BRI TIES ; [T 4%
PSR T e e A 2 ) A R SR T, LA
KEE NGNS, % Emdi S AR F S KA E
SFAE B VT FC [ 8, R T B R A R
o, X R T ARSI, REHESEAD
K R B Sk Xt P BT T BRI 525
AT 2R 2 A 0 B S iRl VE i AR A RO, S fE B
CorelDraw ‘-5 & T EE S AR FE, N
[ ACEE=¢ Sceilraitp &SN I 1
MO EXT S, BYIR B 5286 40 M T R EL ALY
KAEE S BT EE, fEm R LE AR IE A T
KEMBEGET, B A 15 1 w8 1K f ML o 2 1Y
PERE; ARBCTE N A R IERE B, LIRS ES
DitEXT %, FE TaMKEEL0 R I RS,
PLEWRSE, ¥RBLE B E A, B
SHRBOTHANA R SR, HEARNBIRAMEE, &2
N ES

7 BERESEMEERIT

HOT R LSRG R, BB A S E RS
ARAFRHIE S o ARG AR WA~ s 2w e
A&, DGl H % kAR R AR 46 T A R Y 1]
BASMBADR, FERKFEIB SRS R,
EERGMFENER WM ZE S, I RITETIE
SHAHANBERIESRIT, BRESHAaE RN
Wi, WK 7. HAr, WHAESRGHEAR, 50
T H AR 25 A0 i1 25 22 1) AR U 9 P RE 25
TEZHETT AT, 38 H N I (R A LS TR R A
Rk, MR IAEAELR I & =2e)rmm, W&
Bl R A AR B EOR AL S R SRR RS . i T

B SR A S ITRE IS, BEAEAR )
AA | - ‘
BapHA AR *’ﬁ%A
W 1 .
Fs 2 v

Y —

K7 BRESMEENRGHRE
Fig.7 Schematic diagram for image form fusion design



At
£

6 1

T 7

201944 H

AT AN, R SA M ey, M i 5 fl
AR Z T R AE, ik, IBEAEZRME
GRS U3 NS e

A BR A AL A DL B ST X 5, B IRIR
BEARGIAT R BELRER T, M TR TR
TEMTE AR GO, X B A ML G 58 JBR 4 ke
TR AT TSI SR A w2 g 22 (a5
MR T SR AS, U HERE R X
SUV M 48 A7 T @l 4111 ; Breen D EIHEH T
—FPIETF R YO E IR RR, W LS Z R
Bl | BRUANBREARAGS A, Al T — s AR
W, HPafE—A~ghim b g B — A28 781
Lin C H % AR T —Fhom i 3h 25 7 i sl ) i 10
BB = R 2 AR ) 3 P IR AR R B A A o H AR
PR, A AR R S = 4R R HOR IR T A
TSI 7 5 R g 3 AT B 1 O 0, X S B TR
DZEFWBRARHAT T RS, MRS T 5 20 )
PRIER . TERA AR FUR SR MRS, RS
T ASFE AR 0 & e Xt = 4B & mh & et =4 T R
A HEAE FHISY, 510 Grasshopper . Dynamo Studio %
AL g FR TR 5 A B, BRAR T SC BB SR A M 5k
I

8 4k

TG IE BT ) (7 AP, SRBEPROR
BOMII], (B O A REAEURI 7 2 7 A T 5 3 B0
ERIZE R AT 2 TR AR , T 4R 1 4
PR AN W0 28 R B 32 , el 2 2 T AR AR 5 e
I 28 P P a0 B4 B R S A2 A B T S B
Bk, SN T BRI B2 4 3 M n] U B AR O SECR
AR FH AR EGB0E JT LA A R, IR TR R
JTZ M KNTSR04 ) e 3 1) o A
AR ERGE i o3 A b S R A R A, R R R R
WA K

7 i i BB AT AT A 3 SR, SMILZ TR
TIRJR, REARARZ, 7 ERE BT W%
JRTEETIT s A HJZAL TR RIEHR)R, BfE B 50
A ERE, M S R R AR R ;A
MZOLTTRUZ , X7 b R A AT, 327 1 134 1
BFTE R AR AR FH L TT 1]

BREFLARFITENFE RRNZ 0, CRAZH
e ARtk fl . S ARSI R A R R
TP RFIB IR ] A R — X 2 B %
X Z WSRO AR AL, B T BT BT B EL S B
SORTRIE , A N B RERE AL BE A BT AL B8 AP0
Z P ERE RO E 24 R SR R
TR ) S, BB 1R AR BRI R RUERIE
SRR R RS

S 3Lk

(1]

(2]

(3]

(3]

(6]

(7]

(9]

[10]

RAZZA B, PASCHOARELLI L C. Affective Perception
of Disposable Razors: a Kansei Engineering Approach[C].
Amsterdam: Procedia Manufacturing, 2015: 6228—6236.
CHANG Yu-ming, CHEN Chun-wei. Kansei Assess-
ment of the Constituent Elements and the Overall Inter-
relations in Car Steering Wheel Design[J]. International
Journal of Industrial Ergonomics, 2016, 56: 97—105.
VIEIRA J, OSORIO J M A, MOUTA S, et al. Kansei
Engineering as a Tool for the Design of In-vehicle Rub-
ber Keypads[J]. Applied Ergonomics, 2017, 61: 1—11.
T, EME, sk VR, . TR IE BB G
FARBFFRAERELT]. LT, 2013, 30(1): 97—100.

SU Jian-ning, WANG Peng, ZHANG Shu-tao, et al. Re-
view of Key Technologies of Product Image Styling De-
sign[J]. Journal of Machine Design, 2013, 30(1): 97—
100.

T, REE, KB, T ERE R I
HHOFFEEE ], HLBGET, 2014, 31(2): 97—102.

SU Jian-ning, ZHANG Qin-wei, ZHANG Shu-tao, et al.
Development of Product Image Modeling Evolutionary
Design[J]. Journal of Machine Design, 2014, 31(2):
97—102.

ZHOU Yan, YANG Ping, WANG Si-yu. Research of
Kansei Image Based on Product Appearance Form De-
construction[J]. Advanced Materials Research, 2014,
971—973: 1316—1320.

WONJOON K, TAEHOON K, IISUM R, et al. Mining
Affective Experience for a Kansei Design Study on A
Recliner[J]. Applied Ergonomics, 2019, 74: 145—153.
LY, W aE. MOt B ERMEIE . 8OR
5 7 A 5t R (9], MLAR TR 4, 2007, 43(3):
8—13.

LUO Shi-jian, PAN Yun-he. Review of Theory, Key
Technologies and Its Application of Perceptual Image in
Product Design[J]. Journal of Mechanical Engineering,
2007, 43(3): 8—13.

BT, WHEH, RIE, FOUMZEREM L
B[], L RURE R S8, 2014, 20(11): 2675—
2682.

SU Jian-ning, ZHANG Qin-wei, WU Jiang-hua, et al.
Research on Evolutionary Design of Product Multi-
image Styling[J]. Computer Integrated Manufacturing
Systems, 2014, 20(11): 2675—2682.

PRER, UG, FARdE. HHOR B A b s A
PEFGRAZIT LB FE]. P EPUB TR, 2010, 21(23):
2803—2808.

CHEN Li, ZHU Ru-peng, ZHOU Hai-hai. Research on
Mining Method of Perceptual Needs of Product Form in
Commercialization of New Technology[J]. China Me-
chanical Engineering, 2010, 21(23): 2803—2808.



40 5 8 ZEHERE - 7 G BB IS o 7

[11] /IR, BaEFr, AEW, % RTAHRESLOHEM uct Design[J]. Journal of Mechanical Engineering, 2010,
RS T KM S SIEM ). RE TR, 2016, 38(5): 46(2): 178—184.
553—560. [20] Ak, #fE, arARH, 5. FE TR MM E

LU Zhao-lin, CHENG Ruo-dan, SHI Qing-yin, et al.
Vehicle Styling Feature Derivation and Evaluation
Based on Natural Language Processing[J]. Automotive
Engineering, 2016, 38(5): 553—560.

W T, B, XRE. BT ORI S A Mg
{1 7o 3 ) 7 R G v BT D]. LR TE, 2017, 34(9):
101—105.

PU Jiao-zi, LI Yan-lai, LIU Zong-xin. Image Modeling
Design of High-Speed Train Based on Text Mining and
Neural Network[J]. Journal of Machine Design, 2017,
34(9): 101—105

Bk, LT, M7, S e aE BB A S 4
] 1k 5 W& Ko i H [J]. ALME T =4, 2017, 53(15):
58—65.

ZENG Dong, GONG Dun-wei, LI Mei-zi, et al. Think-
ing Fixation Strategy in Product Form Design and Its
Application[J]. Journal of Mechanical Engineering,
2017, 53(15): 58—65.

T, PRE, BUE, . BT TR E A
P42 B @R BT[] MORE 2R (T 24 RR), 2016,
46(5): 1414—1419.

SU Chang, FU Li-ming, WEI Jun, et al. Design Method
in Exterior Color Based Kansei Engineering and Prin-
cipal Component Analysis[J]. Journal of Jilin Univer-
sity(Engineering and Technology Edition), 2016, 46(5):
1414—1419.

VLT, BRI, RUSHE. B BUE AR TS P Ry
HI]. &3, 2018(18): 123—125.

SHEN lJie, XUE Cheng-qi, ZHU Yan-fei. Application of
Material Semantics in Mobile Design[J]. Design, 2018(18):
123—125.

WANG W M, LI Z, TIAN Z G, et al. Extracting and
Summarizing Affective Features and Responses from
Online Product Descriptions and Reviews: a Kansei
Text Mining Approach[J]. Engineering Applications of
Artificial Intelligence, 2018, 73: 149—162.

IRELAND R, LIU A. Application of Data Analytics for
Product Design: Sentiment Analysis of Online Product
Reviews[J]. Cirp Journal of Manufacturing Science and
Technology, 2018, 23: 128—144.

R BE Tl LAY P B G R AERAE[T]. BLAR
Wwit, 2017, 34(6): 117—122.

ZHANG Yan-he. User Thinking Representation of
Product Image Based on ERPs[J]. Journal of Machine
Design, 2017, 34(6): 117—122.

sk, R, PR, it R R E
S BYELEHT]. MU TAR2E4R, 2010, 46(2): 178—184.
ZHANG Yan-he, YANG Ying, LUO Shi-jian, et al.
Mental Construction of User Perception Image in Prod-

PO ). P B B 5 B 22241, 2018, 30(9):
1778—1784.

ZHU Bin, YANG Cheng, YU Chun-yang, et al. Product
Image Recognition Based on Deep Learning[J]. Journal
of Computer-Aided Design & Computer Graphics, 2018,
30(9): 1778—1784.

ZHANG Lei, WANG Shuai, LIU Bing. Deep Learning
for Sentiment Analysis: a Survey[J]. Wiley Interdisci-
plinary Reviews: Data Mining and Knowledge Discov-
ery, 2018, 8(4): 1—34.

CHANG C C, WU J C. The Underlying Factors Domi-
nating Categorical Perception of Product Form of Mo-
bile Phones[J]. International Journal of Industrial Ergo-
nomics, 2009, 39(5): 667—680.

NORMAN D A. #itbBisa 3: WIS M]. dbat:
T AL, 2015,

NORMAN D A. Emotional Design: Why We Love(or
Hate) Everyday Things[M]. Beijing: China Citic Press,
2015.

XIFe ¥y, REVEL. T 248 KE SRR E R ™ i R IE
AT IE )], AR, 2014, 21(4): 323—328.
LIU Ling-ling, XUE Cheng-qi. Product Feature Decon-
struction Method by Constructing a Multi-dimensional
Kansei Engineering Model[J]. Chinese Journal of Engi-
neering Design, 2014, 21(4): 323—328.

ST, XIEH. B TR T AR G A IR S R
BTk mss (1], BIE 51T, 2016, 47(6): 80—83.
SU Jian-ning, LIU Zhi-jun. A Research of Innovative
Design Methodology for the Modality of Traditional
Utensils Based on the Methods of Kansei Engineer-
ing[J]. Creation and Design, 2016, 47(6): 80—83.
ZWICK W R, VELICER W F. Factors Influencing Four
Rules for Determining the Number of Components to
Retain[J]. Multivariate Behav Res, 1982, 17(2): 253—
269.

AEHE, A2, AR, . ETRESHELESREL
B I AR R T]. TR SEAR, 2011, 43(3):
233—238.

XIONG Yan, LI Yan, LI Wen-qiang, et al. An Image
Quantization of Product Form Design Method Based on
Form Feature Lines[J]. Advanced Engineering Sciences,
2011, 43(3): 233—238.

BEEG, KRG, VIR, F. BRI RIES
e [H] o 25 A TR0 A 5 1 (D). TH SR ML o 3 AR
2018, 24(2): 464—473.

LI Xue-rui, YU Sui-huai, CHU Jian-jie, et al. Construc-
tion and Application of Product Form Gene Network
Model Driven by Kansei[J]. Computer Integrated
Manufacturing Systems, 2018, 24(2): 464—473.



8 (R 2019 4 4 J

[29] X1 P filt, EMiie, BT, 15500 AR W 45 B Al tion of BP Neural Network in Product Color-matched
BB B R (3], IFEHLE R E RS, 2016, Design[J]. Packaging Engineering, 2016, 37(10): 136—
22(4): 897—905. 141.

LIU Xiao-jian, CAO Yu-jing, ZHAO Lu-xi. Color Net- [41] CHEN H Y, CHANG Y M. Development of a Computer
works of Traditional Cultural Patterns and Color Design Aided Product-form Design Tool Based on Numerical
Aiding Technology[J]. Computer Integrated Manufac- Definition Scheme and Neural Network[J]. Journal of
turing Systems, 2016, 22(4): 897—905. Advanced Mechanical Design, Systems, and Manufac-

[30] BRAINARD D H, COTTARIS N P, RADONIJIC A, et al. turing, 2014, 8(3): 1—15.

The Perception of Colour and Material in Naturalistic [42] HSIAO S W, TSAI H C. Applying a Hybrid Approach
Tasks[J]. Interface Focus, 2018, 8(4): 1—12. Based on Fuzzy Neural Network and Genetic Algorithm

[31] FLEMING R W. Visual Perception of Materials and to Product Form Design[J]. International Journal of In-
Their Properties[J]. Vision Research, 2014, 94: 62—75. dustrial Ergonomics, 2005, 35(5): 411—428.

[32] HAN S H, YUN M H, KIM K J, et al. Evaluation of [43] 7300, ERL 7702 ERE M EITEIRI]. Lkt
Product Usability: Development and Validation of Us- 2016, 33(3): 115—119.
ability Dimensions and Design Elements Based on Em- SU Ke, WANG Shuo. Study of Product Modeling De-
pirical Models[J]. International Journal of Industrial sign with Multiple Images[J]. Journal of Machine De-
Ergonomics, 2000, 26(4): 477—A488. sign, 2016, 33(3): 115—119.

[33] GUO Fu, LIU Wei-lin, LIU Fan-tao, et al. Emotional [44] TRET, KHFH, i, 5. INHZER TR MR
Design Method of Product Presented in Multi-dimensional %%kﬁﬂzmﬂﬁf[ﬂ. WA 1T, 2016, 33(3): 105—108.
Variables Based on Kansei Engineering[J]. Journal of SU Jian-ning, ZHANG Xin-xin, JING Nan, et al. Re-
Engineering Design, 2014, 25(4—6): 194—212. search on the Entropy Evaluation of Product Styling

[34] JREET, THLL, BAEH, % HFBREELN™5R Image Under the Cognitive Difference[J]. Journal of
WRR A IT]. TR RIT2ER, 2015, 22(1): 35—41. Machine Design, 2016, 33(3): 105—108.

SU Jian-ning, WANG Rui-hong, ZHAO Hui-juan, et al. [45] BREZR, BRETG:, £F, % MR AEL0N =M
Optimization Design of Product Modeling Based on A2 B[], T EVUE TR, 2015, 26(20): 2763—
Kansei Image[J]. Chinese Journal of Engineering De- 2770.

sign, 2015, 22(1): 35—41. CHEN Guo-dong, CHEN Si-yu, WANG Jun, et al.

[35] HSTAO S W, CHEN C H. A Semantic and Shape Multi-objective Optimization Method of Composite
Grammar Based Approach for Product Design[J]. De- Imagery-oriented Product Form[J]. China Mechanical
sign Studies, 1997, 18(3): 275—296. Engineering, 2015, 26(20): 2763—2770.

[36] ZE7KkEE, RUNPE. FTFFIR Logistic [0V /= & [46] DING Man, BAI Zhong-hang, LI Mei. Image-based
1R SE D] WL, 2011, 28(7) : 8—12. Tablet Form Design[J]. Cluster Computing, 2018(6): 1—S.
LI Yong-feng, ZHU Li-ping. Research on Product Image [47] MR, TAKAE, TR, %. Z BRI B>
Form Design Based on Ordinal Logistic Regression[J]. FGANE FE B 1]. gl T #2244, 2017, 33(17):
Journal of Machine Design, 2011, 28(7): 8—12. 82—90.

[37] M, B&, TR, ETHEELMN SUV &% LIU Lu, ZHANG Yong-nian, DING Wei-min, et al. De-
Jrk] MUAEIR T, 2017, 34(1): 122—125. sign of Multi-objective Driven Product Family Shape
ZHU Wei, ZHAO Lei, WANG Xiao-long. SUV Model- Gene for Tractor[J]. Transactions of the Chinese Society
ing Design Method Based on Brand Image[J]. Journal of of Agricultural Engineering, 2017, 33(17): 82—90.
Machine Design, 2017, 34(1): 122—125. [48] Z=/&, )Effmﬁ XU i, . RESNE BT R IR M

[38] B'KE A, BT BP e 2% o BE HE U TE L 2 BT[] TE A HL A R i R 4L, 2018, 24(5):

ESIIZET]. E22A3], 2017, 38(6): 865—868. 189—200.
ZHANG Shuo, WU Jian-tao. Research on Form of Wall LI Yu, LU Chu-fu, LIU Xiao-jian, et al. Gen Network
Set Charging Pile Base on BP Neural Network[J]. Jour- Model of Automobile Styling Design[J]. Computer In-
nal of Graphics, 2017, 38(6): 865—868. tegrated Manufacturing System, 2018, 24(5): 189—200.

[39] DIEGO-MAS J A, ALCAIDE-MARZAL J. Single Us- [49] YUMER M E, CHAUDHURI S, HODGINS J K, et al.
ers' Affective Responses Models for Product Form De- Semantic Shape Editing Using Deformation Handles[J].
sign[J]. International Journal of Industrial Ergonomics, ACM Transactions on Graphics, 2015, 34(4): 1—12.
2016, 53: 102—114. [50] LI Z, TIAN Z G, WANG J W, et al. Dynamic Mapping

[40] #HAENI, B4R, FrI¥, 5. BP MM M6 of Design Elements and Affective Responses: a Machine

R ST [I]. B3 TR, 2016, 37(10): 136—141.
HU Zhi-gang, LYU Na, QIAO Xian-ling, et al. Applica-

Learning Based Method for Affective Design[J]. Journal
of Engineering Design, 2018, 29(7): 358—380.



$40% A8 BHESE . PAHESR

VE I

=

1]

BT I HIBIE S i i 9

[51]

[52]

[53]

[54]

[55]

[56]

[57]

SHIEH M D, LI Y, YANG C C. Comparison of
Multi-objective Evolutionary Algorithms in Hybrid
Kansei Engineering System for Product Form Design[J].
Advanced Engineering Informatics, 2018, 36: 31—42.
vz, Edh, R, RAEERBOHh RIS 4
WEFE[0]. ARE Tl K224 C AARRRARR ) , 2010,
33(10): 1458—1460.

ZHU Ying, CAO Jian-zhong, WEI Yan-li. Research on
Bionic Form Design in Automobile Modeling Design[J].
Journal of Hefei University of Technology(Natural Sci-
ence), 2010, 33(10): 1458—1460.

DING Lei, CHE Jian-ming, DONG Xiao-fei. Product
Bionics Form Design Based on Users' Kansei Image[J].
Applied Mechanics and Materials, 2010, 37—38:
910—914.

RS T, R0, SCHMTR, 5. s 4 kAR ER
PiABeit 1. AL, 2017, 34(9): 106—110.

LU Ji-ning, XU Bo-chu, ZHI Jin-yi, et al. Image Bionic
Design of High Speed Stain Head Modeling[J]. Journal
of Machine Design, 2017, 34(9): 106—110.

RET, BB, BB, % BRCHT LS
A DL AN T RSN, 2014, 50(8):
178—182.

YUAN Xue-qing, CHEN Deng-kai, YANG Yan-pu, et
al. Bionic Imagery Associated with Product Form De-
sign[J]. Computer Engineering and Applications, 2014,
50(8): 178—182.

e/ INVER, SR BT, TR B S Y R R AL R 5 A
BT[], P4 TR K224, 2018, 32(3): 330—335.
GAO Xiao-zhen, ZHANG A-wei. Image Bionic Design
of High-Voltage Motor Based on Eye-Tracking Experi-
ment[J]. Journal of Xi'an Polytechnic University, 2018,
32(3): 330—335.

A, HETINFIRE G 9 i G 05 R e it Oy
(D). 22 BT K2, 2018.

ZHU He. Cognitive Coupling Based Product Image
Morphology Bionic Evolutionary Design Method[D].
Lanzhou: Lanzhou University of Technology, 2018.
WK, FESE, . =T RIR G B 6
TRV 0], B2 TR, 2008, 29(8): 201—
203.

[60]

[61]

[62]

[63]

[64]

[65]

[66]

SHA Chun-fa, LU Zhang-ping, HE Can-qun. Applica-
tion of 3D Metamorphosis in Product Modeling De-
sign[J]. Packaging Engineering, 2008, 29(8): 201—203.
i, BEEE, HESE, ST REIE SRS K
A BB BRI SE )], A% TR, 2011, 32(20): 30—33.
YUAN Hao, XUE Cheng-qi, LU Zhang-ping, et al.
Product Innovative Design Based on Local Shape Inte-
gration[J]. Packaging Engineering, 2011, 32(20): 30—33.
HUI K C, L1 Y. A Feature-based Shape Blending Tech-
nique for Industrial Design[J]. Computer-Aided Design,
1998, 30: 823—824.

Wk, HESE, EEM, % ETIRRIES 0
BREMBITIED]. P, 2015, 32(7): 105—
108.

LI Ming-zhu, LU Zhang-ping, WANG Chun-yan, et al.
Method of Product Image Modeling Design Based on
Shape Blending[J]. Journal of Machine Design, 2015,
32(7): 105—108.

. LT ARG 0 R ST T s ]
WL, 2015, 32(9): 116—119.

HAN Chao-yan. Product Form Design Method Based on
2D Shape Blending[J]. Journal of Machine Design,
2015, 32(9): 116—119.

BREEN D E, MAUCH S, WHITAKER R T, et al. 3D
Metamorphosis between Different Types of Geometric
Models[J]. Computer Graphics Forum, 2001, 20(3): 36—
48.

LIN C H, LEE T Y. Metamorphosis of 3D Polyhedral
Models Using Progressive Connectivity Transforma-
tions[J]. IEEE Transactions on Visualization & Com-
puter Graphics, 2005, 11(1): 2—12.

AT, RILAE, XL, S5 BT RRTE I A 1 =
He = ICARG I BV ). B2, 2014, 35(3):
417—422.

SU Jian-ning, WU Jiang-hua, LIU Yun, et al. Research
on 3D Product Shape Merging Technology Based on
Spherical Harmonic Map[J]. Journal of Graphics, 2014,
35(3): 417—422.

OXMAN R. Thinking Difference: Theories and Models
of Parametric Design Thinking[J]. Design Studies, 2017,
52(9): 4—39.



