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Review and Prospect of Product Color Emotion Design from
the Per spective of Technology

DING Man, SUN Ming-yu, FENG Guang-yu
(School of Architecture & Art Design, Hebei University of Technology, Tianjin 300132, China)

ABSTRACT: The work aims to sort out and analyze the current research status of product color emotion design from the
perspective of technological evolution, analyze the connotation and research system of product color emotion design,
point out the future development trend and challenge, and provide application technology and theoretical reference for the
research of product color emotion design. Through the analysis of related concepts and characteristics of product color
emotion design, the connotation of product color emotion design was summarized, and the research status of product color
emotion design was expounded from the perspective of technological evolution through three research contents: user
emotion information mining, product color emotion image association establishment, product color emotion design
evaluation and generation. The knowledge connotation and system of product color emotion design were clarified, and the
research hotspot and development trend of product color emotion design in the era of artificial intelligence were summa-
rized. The accelerated integration of artificial intelligence technology and design promotes the improvement of the effi-
ciency of emotion design and boosts the migration of product color emotion design from traditional design method to
data-driven intelligent design method, and adds impetus to the sustai nable development of social economy in China.
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Fig.1 The system structure of product color emotion design
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Fig.2 Research content system of product
color emotion design
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Fig.3 Relevant technology of product color emotion design

{54, Ding I FH B F 43 ik Rl PA A3 BTl
=T PR R A R], DU 0 i P R 1 T
it o TEMEPUR A SD kS BOPEN EfT4E A,
S AT P A U Y (R T8 S o B 29T i
WSO Mk diar SD REALFR , DO AR X N A SE 36 7] 4
R B R R 55 2 (B R Al B AN RE DU o
SPNE ] KI R TIRIC I M2, il 24 A IER
SCi, XA A AR B ER A VR . 95
AP Seia I 28 SR SR B AL M B
PR 38 0 s 22 A1 GRS RN ARt e A
WL G R, LI R IT R A . 95 i 45
NPBAEAE ORI RS, R ERD 73, X6
IEEEE RIS ERENTENbSE & S Z R el LI AR S
AP B By (6 R R RS R 0 S ) 45 T A AR A (R
BRI, FERARE . T2 ook
JEE G AT X 1 SRR G A T 4R M A A A 21
RHIARSCAE AT 720 A RS0 5 T ik i i
BRI LR, 1 I AR B4 g 007 ol (3%
GORHE, JER AR AP

Li LRTIR, JXLET7 ik R A fik ST P IR
UART IR 774 e | PN B B A E DD R P S SEE D [

FLA B SCHEM B UM, AR e 1 I 8 Rk IR iR
AN SEEEFN L2 AR WA ) 11, e 2% 5 30 P A s B A2 TR
FEI T 2 A TEREIRE, DL £ I S R
P W, FERFHFE SR FPE ST, B
NG UR 51 & UG A= B TR e K b T B R 3K
B P4 I 4 88
3.1.2  AFRE B TR

A B e 3 S — e 3 a0 A A A B 3R R
15 B B, T AR B L R 0 AR A B A
TR P BSOS, R . SR MR 1 R
5 o AR BRI A 1T LR A RN 0 AR DR e
PR R M, SR SR T E B, e A T
FRvERCIE IE B0 0 | AS A 4 ), R R A=
PRAE B IR S . R A5 T AT

40 . ERR STy, W 2B il AR 30
PR B Rl R SR el O 6 AT 7 i e A ) S D
Hua 251343 T R 3 B i AR M 3 i 145 b 4R B sh 25
R S OEREARPE, IR IERE 1, gy T3
F MIP W JLEIGY) 47 O PR, ST
TECR AR E T 2 B GRS I v il S 239



944 5 16 1)

T, A BORPLET ™ i R IR

ARG S ey 15

RSN X RZE . 2RZm . Hig2
6T 42 5 B T (0 8% B AT & o M 5 3 LT
M, B AS RO XF AT = A B 4 2 . Bk
HAENRE TR Sh ST, 454 B N K O 2200 Hr S A G
3 A TR AE 3% B2 FH P 6 iR 45 BILas A 0% 1% 0 i Lot
IR B ZER  LRESPIL ML R B 584
G, WO s BUVRRAE B 2 R 5 R AT R S
MK, WA SECEL, BN B A B
fEE

7w H I 7 TR, Ding Z50PCSR 32 W4T Sy 525
IR LA H S 36 X 28 i AT Ak, FRAER [A] 48 R R
I R T P OB T RIS RN, i
FUH G SN T A P LE2E BRALE] . Ding 255752 AR
P15 SN 2 S 6 B Ak P P AR IR A, A S IR
ZSAH Y 04 FRECHE . Sugiono 258 T fig e, S 56
Xt PSS TR, P I LT, il e R iR
5 = A Br Bei A= 5 R B P B 1 R L AR A
15 25199328 P M HhL 206 K BB s € R 1 SR IR O 45
F1 R Bl AT S S S R 5 T 1 — AR AL B, AR A5 4
WAL B, JEmAE 2 AR ERE 2 T R E R REAR
HEFE o Ak, g 5T RS HIAS A i A B B
WFFE, B T i 200 1 Py o) AR ) A e TR
B MR AT SR, RECS R G R A
HEHE . Zhu SEUNZE S N S0 06 SR Sh e, A
15 I8 5 7= fh o | & RURRIE 2 Bl AR PR, wfk
FH P XA S R 52 W2 5 1 7 B 2008 B2 4 . Ding
25 L2 Y R G40 R A Je 5 00 R B o 7= i (R R g
TR, $2 T — b3 T R 3 S 96 A0 2R 2R R 56 s
7= i AR AR T ik

25 LT, RV LT A e RO N AR s R A SR
B A BRI S, B RS R S B AE DA B B
PR L ()T, AT ARAS B R 0 . B i 25 R
H3% 7 52532 309 AN BRI ] R, TR il
MR B HCRAS SXT S F = A H B . R, DL
PEAT RIBE S BIFT , 1 T M L A 7 A 2R R B 5
JEAE g S 4, TS OB 9T 45 SR AR 1 3 AR 7
T AR A7 AE — o (4 ) B
313 KA A Az Iy i

UTAESR , Bl TIE M )32 2 K R B R A
SRR, o7 PR 4 A0 A DG AR T L i A A R 4
FL 7 22 o IO 32l 455 5 2 L 7 0 ko e P A TR
G BT B WUEMZ4ERE AR, 1288 5 7007,
AR B0 4 142 i o AR 2 0 FH P 49 TR A B T2 i vk
BA 2 RIS B B S R R TR

Bt BRI W 2505 B Y B 3, PR B
A5 OB 2 R AR A5 TUAT R F Ak, R v 25 9 P v
TEAB IR S, T B i AR 3 L <Ll b SR
67 WL, PRI T K DLW IE d Ff H SR
T A B A AR 0 R RO S A i Al B 7 € R 1 K

BRI 5T -

filtn, BRawlsEhE st python TEHL, R4 T M
HAC. RE . @EH R A B & h It 1478
SRATERE . BIRIE . PSRBT, T T R A%
FR A0 RE I o X1 DL 4504 R Bt ) A B e L A
FABE R A H A N B 1530 K B p9 R 0h s , 9
FEHE P S ER T A R, R R — B T2
AR = S RS ik X A TR B
AR EE R BURE € , JFE R B (5 B A 5L
o7 PR At T 6 R K2 s R A e 25
ERBAGIZ I E A, B BhBEHITY K B AR 35 R
STERIGE R, T AT BT X P 42 98 5 0 58 FH P i 2
Kt oRAR B TR ez R BRI 265 1 s 3 B
H A= fh R REAR B R 515 IS 4 SO B , A
ORI SCAD B AR XA SR AT A0 G BE A A, afF i 4R A5
PR A B IR R R
32 FFRmBHIERABET

7 il R O IR H A B A 3 a3 A% 2R B
BEARGH3, ¥r- i MR E R 5 P ISR E LA
IS AL EA T SR I T O R AR ARY | S 3o FH P I A
HOE AL > 50, P B I 7= 4= g
T A FH P15 BBV G 1 7= fb T O 8, ke AT
B BTG SR, 7 i (R IR OC I A N AR AT Y
FEZRH T =AW B I TRM R R 5T
BLAS 27 2 BEAR B S AR 5 3 T IR B 4 ) R 19 G Bk
A
321 ZPECEREIAR

2R M B AR S 8 M i BEA R IR B e MR Aok
HEAT TN AR, 2 R S5 2 B E AL FE =
RGBT IFTE 3 3l 4 PR A AL 43 B - i A
B 0] i e, DT S R B 5 P I IR 4
[E) Fr S IBEABE IR | SR = i €8 RS A B 1 ) U A Ry
SE G LB R U B 5 TR,
HATZM R ik %, REa B0 . HURS S 28
W XBCOCHRBAY | LR pEmlT | BEAHr . B fb B
w . BB TEM Sk

B, TR e 2 TR B R
R, e F IR O KB E S = T RO SR
G2 N SRR | iz FH K 60 R vk T = i i £
T M TG IR 2RV X B 5 Bl 1 45 AR A (5 7
F5E Ao R S R 5 P e 5 SRR A M AR 1Y ) A
P E I A TSP R L= SCIRST ¥ N ]
5 IR (5 R 2 B 2R 22 IR R G EARE R, # 7E KCN-
KE MR, T RO —Fh 2L T HURE S FE 1Y
2, WFEE = AR R SHERE E Em, F SR
77 it T € UL ) 2 1 B i €2 R R SR G B TR R
FAEBURL T PCCS (0 AR R 454 K (0 BE M 75 Lab
Y5y ek o () R A T — b 7= i R OB AR



16 (S

T 7

2023 4F 8 H

B 5 A= 0 R T 28 10 32 2k R B 4 A D O B A 1 {1
Mk, R ORI RCR . RSP X e i S
PO B2 BASHA E 1, T RR IR SCIRBE 1)
BEEARL B PO R A 0 AR e A
o AR AR B2, MRS ERFA AP B E
LI AT 2, Shieh ZEB8145 & Bk T 20
FURESE I T il (7 | i U 51 IR 4 2 ) ) SR 56
2, VIBRE P SRS R A R € 6 1B (A 2]
5 Bh A 1 U Ak LR 1 O AR A R R £ 1) A

FIAL M SR AR, 0l A RO ST O FRE 5 1
BRI B R, SR I BE B —FhaE
LRk HLA A= B SR S S IR AS AR LA X H: A
82 RN G AR IEATRAL, 1 i e LA S B X 15 R R Y
WERR AT . P, A A RS e R X
i R I IR 4, SR AE T R4 A P 10 3R s
R, 28 FH PG5 B A SR LM R i L2
S EEIATIRIE
3.2.2 MHliw#>d

Bt 7 i (R B IS IR, T R Y %
P B I, FhdE (B) 0 SR B AR AR R 4%, T HL
B0 AR LR MR AE o ML 2 BA AR Al i AR
24 24T A o R I TS AN T 2R 77 05 4
SEIFRWHE IEL AL, AT 7 A R0 4 M HE BE AL
i, DSBS P R e AR
LRI E i LIS N S P A5 R R R R A | P 3=
T o How O i A N T A R4 | DL -3 kg
4 . SZRpmEAL. BEPLARARE L . XGBoost %5 .

B, XIFECR A SRRl (SVYM ) sz A
MRPE (0 B8 2 OCHAARY D SE O B R AR B 432
2 PP RO S (R B SR R Z AR
AR SR, A A N T AN M4 | RS 5 A
BB L AT A A A R (I ok B ST B A S
AR Z B R, SR TP ELRE
WO 9 &AM P UM & (R B A
Pk, HES7 T DE-BP A kmyRIEE S 5770
R ARAF ST AL, LT Ay M JE HLAR S 75 1) R 158
P75k . Ding %51 ] X GBoost % Fl 52 B K4
A7 THT XGBoost Y™ i (6% 1 BOCIAR Y, 1%
MR REAS A R 7~ P G BB AE, 5 Bhik
M BEAT (R 5 e g ok L T I 58 i e (% A R I
KB = eV E R mbERE, A BP
Rl 28 X 4% 3 ST N [) A S T 2 7 8 R 1 R O AR
B, g S8t Ding &0 % L B A R 1k
Xof 7 pb A R G S5 A R, 3z DL 30 Do 25 g o =
A | T RURRE S IR R B 1 S R . Qiao
AL160 B s 28080 S G N BP RIS 2%, A3 M I A
S 5 R 2 M AE LB C R, T &8 25 M T A
S5 AR SR A 25, A FEfE AL AR B AL i
PRI T 5%,

ZE Lk, FT ML 7= S R S IR B 4 %
I AR TR B % BN A 35k A A B R TR 2 22 T A R 2 v
KRR ZR, HHANFE—SE 8, 5L 2 5
TXE LA I 0T 55 S i AR, ELXT S (B T UK
P HFE 2 2 1L B R K A I [ A R R, K
KIEIN T RA
323 R

TRIE % > e —Fh LT AN T A M 45 L% 27 >
FoA , Hl A 2 an i) TAE R4 4l & i
TG B EIE R o TR BE 2 2] S AR BL L g 2 21 B A
L, REE T A7 i A B KA S s A AR 25 A fe B s . L
R R, Al LA AR BE 2 0T 55 . KRE ST
PO, GREEF e P i B U0 A B B i il
e, HL o o R R BT P RN U B R
Y, 33X R b GO AE B I ST S A8E T 18 i AR
o W ULAURE 22 ) Bk E LG . BRI ML
TEAPIZE LG . A gt . WRER ML, LI 4E
245, RIS T W AL 22 S
QIRR BE T RN 2 G4 55

140, Guo ZEONER X (007 A1 A FH 7 475 I O -
BIAEAE E b, JE 42 1) 3 R B 28 I 45 R 77 B £
TGO HRAR AL | Ry J5 227 b (0 R IR A B 443t
Z% , Ding %R [ B 22 W 28 3 7 7 i (0
PSR S Z M E 24 R, JF & T 7= i
Wit R Guo &8 — R 5L T (o R BRI 5t 1) 2
B2 2] 751k Color-SSL >k S XA A - Ik br i, 81
B K S R AR B 2 7 i B RO B G
Z5IAF SSL s, KRR ROy R G AL
BRI, RGN E d#ar = EE S
T RVRRAE 55 R E A M B RO R, BRI T 45 45k AS
[ 2= it T 28 3 ) P TR T

i Lk, SEGEMILEFI M, WEETR
LA T G A P, LR TR A I S T A
S, BRAS AL P N R AR BRI ek
MR . PRI, TR ) BA A i R  BR
TR U EL A 50 )32 4 Ry FH i S A0 g g s )
3.3 FREBHERIEITEMSER

PR IS R E LI B R LD B R LA
AT AT 8 BRIV JER S N, X 7 fh e R R Y
R I ATV R 338 T o 72 R A ik
PR —F LT H b 3K s, A T BEH AR S
7= S BT TR . A AHRHAR AL, ReRsHR I H AR
PR O TR AT VP S A AR A, T
A R B A A P 5 R SR 7 i R IR T
%, WKLY R PR e n 58, Rk Tt
HIMRIE, $EmEmiit sk, B e BTk
() % B B B2 7 T MAR Ak 358 1k 3 28 i =0 vk
FEAS



944 5 16 1)

T, A BORPLET ™ i R IR

ARG S ey 17

331 fifeEk

BB A T S — Fom s AR K A SR 45 TR
BRI, X 77 R AT e L F 18 R ) S ik el e . 5%
SRR L, BRI E Ve, Sk
eIk . AR AR IR AL kA AR Sk L B AR
W RHEAGRAET . BEREAL . WOREREL AR

BN, Ding IS4G A R 6 R A Jey X 72 ity €0
TG BT B2, 1 Se I Tl 200N A5 %
ot 2 Do) 24 Ay 3 FH P A7 JRRUER N 55 7 B8 R SRR AE 1) SR IR
PEM AL, 85 K EIGIL R LT O AR R 2,
o i SR s AL BB B A 7 il e €2 T A TR A o X1
TiF 72 2100032 P2 v ] 0 90 g o 7 ot 19 R 4 TR S
B — 0 R [A] () S PR AR A | JRAE IR LB 5T
Hk PR R P D 8 R A4 B0 4 335 17 32 R B, LA 8
TR PP A LA E A, 45 A G A i T i (6 3
MIHESE L AR, E BRI E BT %, 5
RT3z FH IR (0 X A R0 Al 7= 0 2 17 B ik
TP AR AL, HOR S5 & S22 0P I O R T — 3K
PEVEAT 5 S5 A1 s A% Sl B e o F U e = i (o
AL F A AL, A S B (R B i T —
Tl i AL 7 . Ding 21084 — 287 i Ah
DU B A7 N [ B (=0 = Wl R U N Y A T R
T I L, 1 S g0 BRI vk R O g1 B
Bl Hkd A GT k5 ahBMRNE I =R
T B OCIEPEAN A 5 f5 S ) P 388 % B X AR 7Ry e i
FrieAbe i, Ding %1090y Jfeia FH K (o S I B by At
7 AR RSN AR Y | P2 AR S e HE P A%
BT B bR S 0 208 BRI T R T e T
Ding U H 5T SRR A Xt P (5 R T S
23 (8] T B s W ML, SR FH SR s AL 1 UE AR A
T ORAE ORI AR A, e s AL B
PE SRR R

25 BT IR nT E S B ROCR , e e
11, RENE T ZOULAY A BE NN K B B T b -
e, WP R BT SR R . SRR ik, R
AL R T R FE A8 F W B A A () 3%, o
DI S BRIk, B ARl e e i A ) L, Sl
VL Z IR T HA G S B0 E R ke B 22 (9 i 5
FORE b ORI B T AT I O R S B R e
5, BRI 0 A BRI T
3.2.2 AHpaUE

A AR R AU T, Sl 2E 2] KE
T 80 K B BB B 32 A O T R
BETHIRAR B8 P e, 88 AR AL B AR L R4
1, Baefbuifive . Ik T %, ARt m et £
A RS B BB o R A A B A AR T
R, TRBEAR & 4%, B By /R AT JASE AT Y ] A A8
A0 A g ds (VAE), RRBRP BMEREA (EM ),
Flow #x A1 4%

g, T A X R BT R A A
J7 BB A L A1, 382t — Bl S AR BT 0 2%
KRS i AR REBIT YT vk o BRI B B
Fr i ORI B I HEAS, it GAN 2k
HEAL A ORI R A s LA BP B g 2
SRR OB TT IR AR R 4 A A s AN
TR M OB T RS, AT A BT R
PR ORI S TS 36T GoogleNet £t
A R BT AR R, O35 T R A 7 i (8 R 17 SR
Yt , SRJF L C-DCGAN BIHT AR BUAF A T 1if Je&
fwbr R EIR, $m 7Bt ZR 2 RS R
Pro Li S0 T —Rh 7= BB B R BB R U IR
R B2 5% 22 W 265 K 2 7 i (RS 1 IR A B 2, e
i GAN Az i 2 1 s R s g, it
N BRI g% . Quant™ S5 £t FH P M e Xk LA Al
FEEDEL, 4RI T —FeR R T o SR S T S A Y
PR 58 A g AR Ik, 3l g BPNN AL ™ il (8
RE T RE LRI, IRl CNN 5 XS 1T
RS (R 3 BURHIE BEAT B R 5 0T, S BUAE PR F AR
e 2 S A AR T S R T 5

L L g, 3T A R 097 i R AR IR
R HBGR AL T 7T ZMTT A, i TSR,
REAS KR ™ R BT A B3 RE T, 67 i (RS 1 gk
B A AU L o F AT T2 ™ e R
TEBETHF AR D, SRR A ™ i R BT
14 B A R 5 ]

4 RE

DR KL AR A0 i LB AR R B, 45
EICHR | VRIE ) SR BRAL LTI K™ fh TS
AT B+ L 1 KR, A
I 1R 7 i 6L R A5 — T B 5
B F Ay bR B B 6 TR ) — Ko
. PG, ARS8 2B h R SR
HUEOR | 47 h QR AR R R ST
-5
41 EFREEINFREHEBLERRGIHHL

Fi— (O TR L, 7 SR
20 IR R B , BT I TR
I 3 SR 0 FRBURL AR 6 W R AR o
SR AT T ) S K LR
3 STHUHRIEAEAE . FLA R T SCA B AR
L 958 5 Mo B R . K
S AR 0y SRR, e LR B 00 1
RIS T @ RAEIALG , %5%
I A BRI AT RO R ST . PR, 36 T AR
VR HE 27 53 LSRG I K 7 6 TN R
Pl — S S



18 (S

T & 2023 4F 8 H

4.2 ETFARUKREHERARNT REFERZITHAR

BEE (5 B AL IR 2255 B AN A&, T R4l 0K
ST , R T AR RE AL I AU A Y —Fh
RS 7 NI IEE o BRI R 9 2% 18
H, ORI SRR PEAEHOR R L GO SRS, B
N B8 A 1) 5t 5 R e T AR 25 REAT %00
Xt b i GO XU IR R A2 AL, SER 1 AN IE
PR n T AE 1), AT AT A s e i TR, 4
ORFREEIR LR FIE | BORESF Z ML M ik
i 1) 4 (R A B, SRR L BT, Ak AR R
IR T8, TITRE— DA™ il B R A S s T i
e, RIFETH™ i ORI RSO RCR S5 BRIk,
TEARAR T i R BB Y KR v, (0% K8 1 ml
AL A 2 B O — D BB R R

4.3 ETERMIASIEERARN ™ mERERZ TR

R DL BN 5 39 58 7 AR R AUV B S B 5 B SR
SRR 0 — Mo RIEOR, Ha i A Sk i
FHARF LA B AR U 25 0 A0 37 SR R B S B
PEAT IS, DING SR BT i O AL o fE LITERY S
e i OISO R T, P R RS B
i TR A S PRASCR S X X P s By (R R E A 742
B, 10 DU ST 58 AR 1) H B A 7 e (R 1 I
AR 9254 5 A B ERAE 13RO 1 o — D TR P i B S 4
A AU A5 H S R AT BB A, NS
SRR R R 5 P R IR SR, TR Uk Y B
PP R A RIWRAR SR 5 75— 5 TR 5 R U080
STHGRBATE KB R O RS, PRl RIEE
AR RE A BT 5, QLRERE 1 Sl i R SR
Yyst, KWL BB ah R . 5 Lk, REAUBLeL
SRR B B, s BN 7 e R A BT IR ST
K HNA 45 A9 BB S

5 H#iE

P ORI B BOH IR IR R ST R R i
e DHEE AR TR FERE . AL
BRESF 2RI 2 B S SRR RS T
AR ER, TP EEE SR TR R, K
TRl Bt s S R, SCBE A
PLE RS FAR , e IR 207 bl R 5 P I i A1
JRAENG AT BEHOR U R A, AN T
GRS S REEAR IR RS, ATRASERA
Hieah e L EEZ A EIGA N R | R TTH
TRASE . T P A AR SRR T AR

BT, RSO i R BT RS AT E
SCE R, BT ORI BT R =2
U, I @R BT R N A 5 ARA &R
K, B TP RE BAZE, R GRS SR
R A 3T K it R R B 5 AR I =R

BRBEBARBIBETBUR , feJa B2 T 77 b @R 1 s
TR Bt s, T R EEAR A AL a3 . ARSONEL
R JBE R 7 ity (8 R 15 R T T 9 U AT T 4K
N AT BB BRS UA N, BT i R SRR 4 T
A RITRRL I 5 DR FE I , R4 I 7™ i R 1 I
WFFE RN AR SIS S %, DR BHZOUERR Y
BRI

S 3k :

(1] SR, R, LA, S TR RE 3 0l

AR 5008 R[] YL TR 224k, 2022, 58(18):
303-318.
XUE Yuan, ZANG Ji-yuan, KONG De-jing, et al. Evo-
lution and Innovative Application of Industrial Model
Oriented to Intelligent Manufacturing[J]. Journal of
Mechanical Engineering, 2022, 58(18): 303-318.

[2] ZEtAgk, A, s LT e ar R P

TR ERA S 1 FHJ). MU R4, 2017, 53(19): 201-
208.
LI Bai-shu, ZHANG Gang, HUANG Yan-fei. Product
Planning Decision Based on Product Life Cycles: Mod-
eling and Application[J]. Journal of Mechanical Engi-
neering, 2017, 53(19): 201-208.

(3] gk, Siliim], 4508, 5. 1 Pk RE A9 5E il

PRI LS. MU T R4, 2020, 56(9):
181-190.
FENG Yi-xiong, LOU Shan-he, WANG Xu-peng, et al.
Research on Performance-Oriented Perceptual Image
Evaluation Method for Cus Tomized Products[J]. Jour-
nal of Mechanical Engineering, 2020, 56(9): 181-190.

[4] HSIAO SW, TSAI C J. Transforming the Natural Colors
of an Image into Product Design: A Computer-Aided
Color Planning System Based on Fuzzy Pattern Recog-
nition[J]. Color Research & Application, 2015, 40(6):
612-625.

[6] ZHANG X X, YANG M G, SU JI N, et a. Research on
Product Color Design Decision Driven by Brand Im-
age[J]. Color Research & Application, 2020, 45(6):
1202-1216.

(6] TG, BRI, EBOL, . OBWME TG BT
RS PER[). LRIt 2020, 37(1): 121-127.

DING Man, CHENG Yu, HUANG Xiao-guang, € d. Status
and Progress of Kanse Engineering Design Method[J].
Journal of Machine Design, 2020, 37(1): 121-127.

(71 T, $ME, Sis. T ORI o AE 2 n = i i

OEZIFN[. TP S &R 58, 2010, 2010, 16(3):
491-495.
DING Man, SUN Wei, MA Qin-yi. Evaluation Method
for Product Color Combination Image Based on Color
Spatial Layout[J]. Computer Integrated Manufacturing
Systems, 2010, 16(3): 491-495.

[8] T, FRE. AR EME ARG R IUIRI]. AL
WkisEit, 2022, 39(7): 122-128.



944 5 16 1)

T, AR BORBLET = i R IO I T kiR 5 B 19

(9

(10]

(11]

[12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

DING Man, CHENG Yu. Research Status of Product
Color Design Based on Kansei Engineering[J]. Journal
of Machine Design, 2022, 39(7): 122-128.

UM, BT HARBEF BB 2SS A
SRAFIE LT, 2016, 32(2): 29-34.

JA Lin-hai. From the Technological Research on De-
sign to the Philosophical Research on Design[J]. Studies
in Dialectics of Nature, 2016, 32(2): 29-34.

NGUYEN CH, RITSCHEL T, MYSZKOWSKI K, et al.
3D Material Style Transfer[J]. Computer Graphics Fo-
rum, 2012, 31(2pt2): 431-438.

WANG Ming-ru, CHENG Xu-feng, HE Zi-xuan. Re-
search on Multiple Affective Responses Design of
Product Based on Kansei Engineering and TOPSIS-
AISM[J]. Mathematical Problems in Engineering, 2022,
2022: 1-12.

N, BHUEVL. R R PR i —— 2 5 5K ([ J].
HRSCWFSE, 2022, 10(3): 1-12, 105.

SUN Yi, HU Hong-jiang. Evolution of Image Metaphor
Theory—Classics and Inheritance[J]. Foreign Studies,
2022, 10(3): 1-12, 105.

ZHANG Xin-xin, YANG Ming-gang. Color Image
Knowledge Model Construction Based on Ontology[J].
Color Research & Application, 2019, 44(4): 651-662.
LAOHAKANGVALVIT T, IIDA |, CHAROENPIT S, et d.
Measurements and Evaluations of Kawaii Products by
Eye Tracking[M]//Ohkura M. Kawaii Engineering. Sin-
gapore: Springer, 2019: 125-140.

ZHANG Xin-xin, LI Yue-ying, PEI Hui-ning, et al. Re-
search on Chaos of Product Color Image System Driven
by Brand Image[J]. Multimedia Tools and Applications,
2023, 82(16): 24425-24444,

DING Man, SUN Wei, ZHANG Xu. Computer-Aided
Product Colour Planning for Multi-Working Modes
Product Using the Synthesised Evaluation Method and
Difference Evolution[J]. Journal of Engineering Design,
2011, 22(10): 701-719.

T, IME, TRIL, . BB ERAWIE
ORI BT[], ML TR =40, 2011, 47(12):
185-190.

DING Man, SUN Wei, XU Jiang, et a. Product Color
Fuzzy Optimum Design Considering Color Image Un-
certainty[J]. Journal of Mechanical Engineering, 2011,
47(12): 185-190.

DING Man, DONG Wei. Multi-Working Mode Product
Color Planning Using Evolutionary Algorithm and
Swarm Intelligence[J]. Journal of Computational and
Theoretical Nanoscience, 2013, 10(12): 2906-2911.
DING M, BEN N, DONG W, et al. Bacterial Foraging
for Product Color Planning[J]. Journal of Pure & Ap-
plied Microbiology, 2013, 7(3): 1995-2001.

T, U, A3, T ) LA AU Y A R
BEHBFSE[J]. A2 T2, 2021, 42(18): 204-212.
DING Man, KANG Jing-xuan, LI Mei. Product Color
Design for Brand Extension Recognition[J]. Packaging
Engineering, 2021, 42(18): 204-212.

DING Man, CHEN Han-ning, LIN Na, et a. Dynamic

[22]

(23]

[24]

[29]

[26]

[27]

(28]

[29]

(30]

(31]

Population Artificial Bee Colony Algorithm for
Multi-Objective Optimal Power Flow[J]. Saudi Journal
of Biological Sciences, 2017, 24(3): 703-710.

J Yuan-wei, CHEN Yu-miao. Research on Generative
Design of Car Side Colour Rendering Based on Genera-
tive Adversarial Networks[C]//Duffy VG, Rau PLP. In-
ternational Conference on Human-Computer Interaction.
Cham: Springer, 2022: 420-434.

DING Man, DONG Wei, YANG Chih-Chieh. Product
Color Design Based on Multi-Emotion[J]. Journal of Me-
chanical Science and Technology, 2013, 27(7): 2079-2084.
THEM, BT, IR P SRR AU G R
B 7k []. (3% TR, 2020, 41(4): 171-176.
NING Ting-zhou, GE Mei-gin. Fuzzy Evaluation Method
for Packaging Machinery Color Image Design by Con-
sidering Users' Consensus[J]. Packaging Engineering,
2020, 41(4): 171-176.

WRZS. T 2 5 DA 00 B Y 1 55 L % GO W 5E[ D).
g ARAE K2, 2018.

CHEN Luan. Research on color of business women's
wear based on consumer's cognitive psychology[D].
Shanghai: Donghua University, 2018.

B, G, MR, S REN OB ERSGS
PR AFSE[]. MLAIsETT, 2019, 36(3): 129-133

CAO Yue, SU Chang, WEI Jun, et al. Synthetic Evalua-
tion Research on Kansei Images of Automotive Interior
Color[J]. Journal of Machine Design, 2019, 36(3): 129-
133.

g, PRI, B, . L TIRE TR E o
M) 42 B @R B (3], MROR“2 224 (T2 i), 2016,
46(5): 1414-1419.

SU Chang, FU Li-ming, WEI Jun, et a. Design Method
in Exterior Color Based Kansei Engineering and Prin-
cipal Component Analysis[J]. Journal of Jilin University
(Engineering and Technology Edition), 2016, 46(5):
1414-14109.

Ik, KGR, WA, % FEHME R TR A
T[], P2 Tl K254k, 2022, 42(1): 96-104.
SU Sheng, SONG Zhi-giang, GU Sen, et al. Research on
Color Matching Method under Military Cabin Color
Perception[J]. Journal of Xi'an Technological Univer-
sity, 2022, 42(1): 96-104.

FECE, BH T, Bk, F O REESAEELN
FIRFFET). f1% T, 2014, 35(20): 20-24.

LU Zhang-ping, GU Qing-ging, LI Ming-zhu, et al. Im-
age Cognition of Automobile Color[J]. Packaging En-
gineering, 2014, 35(20): 20-24.

Wty SRR, T, 4. R TREMEER R
i R BT R [ AL, 2018, 35(3): 110-113.
YANG Dong-mei, ZHANG Jian-nan, DING Man, et al.
Color Design Method for Elderly Products Based on
Kansei Image[J]. Journal of Machine Design, 2018,
35(3): 110-113.

WU Bo, ZHU Yi-shui, YU Ke-ping, et al. The Effect of
Eye Movements and Cultural Factors on Product Color
Selection[J]. Human-Centric Computing and Informa-
tion Sciences, 2020, 10(1): 1-14.



20 T R 2023 4 8 A

[32] HUA Yin-hong, NI Jian-lin, LU Hong-lei. An Eye- Trac- and Event-Related Potentials Study[J]. Color Research
king Technology and MLP-Based Color Matching De- & Application, 2021, 46(4): 871-889.
sign Method[J]. Scientific Reports, 2023, 13: 1294. [43] BEEDL, T3 ETF MCCQ Y IR i & 5 (O FR I HE

[33] NS, B EEl], Phmdk, 5. BT HR 39000 0 45 ORI SE R[], A0k TRE, 2019, 40(24): 45-49.
MMV BRI 5[], %% T8, 2019, 40(2): CHEN Deng-kai, WANG Yao. Color Feature Extraction
23-30. of Folk Cloth Tigers and Design Practice Based on
SUN Bo-wen, YANG Jian-ming, SUN Yuan-bo, et al. MCCQ Algorithm[J]. Packaging Engineering, 2019,
Color Design of Human Vehicle Interaction Based on 40(24): 45-49.

Eye-Tracking Experiment[J]. Packaging Engineering, [44] XI#5DL, BKak, BRiB, 5. BT REHREW T M AR
2019, 40(2): 23-30. P[J). A% T, 2019, 40(14): 228-235.

[34] TRKE, BRid. B IRSHLEE N G RIT A LEAA LIU Bei-bei, ZHANG Rong, CHEN Xu, et al. Product
SUHEST[]. 3 T AR, 2021, 42(24): 175-180. Color Design Based on Big Data[J]. Packaging Engi-
WANG Qiu-hui, CHEN Wei. Visual Cognitive Per- neering, 2019, 40(14): 228-235.
formance of Color Design of Service Robot for the Eld- [45] XM {d, O EM, K7, 5. LT REMENOE G TE
erly[J]. Packaging Engineering, 2021, 42(24): 175-180. ALYz R A [J). f % T 7%, 2022, 43(20): 49-56.

[35] P, INA LD, T SEFHRShiE S BR L LIU Xiao-jian, FENG Yu-mei, ZHANG Mi, et a. Con-
w5 AR ME]. YL, 2016, 33(8): struction of Constraint Space for Color Scheme Opti-
105-108. mization Based on Big Data[J]. Packaging Engineering,
SHI Qing-chun, SUN Jin-hong, WANG Jian. Modeling 2022, 43(20): 49-56.

Design and Color Selection of Polishing Machine Based [46] RKRF, MW, ZWE, F. ETHP&ERSEN
on Eye Tracking Technology[J]. Journal of Machine FE OSBRI B[], 3 TR, 2022, 43(16):
Design, 2016, 33(8): 105-108. 209-217.

[36] DING Man, DING Ting-ting, CHEN Xi, et al. Using WU Tian-yu, ZHAO Yi-gian, LI Ya-jun, et al. Emotional
Event-Related Potentials to Identify User's Moods In- Experience Design of Product Color in User Needs
duced by Product Color Stimuli with Different Attrib- Classification[J]. Packaging Engineering, 2022, 43(16):
utes[J]. Displays, 2022, 74: 102198. 209-217.

[37] DING Man, QIN Kai, QIN Hao-cheng, et a. Using [47] SKBHT. P EEERREMIRMENFE[D]. i
Event-Related Potentials to Identify User Emotion BRI T R 2%, 2020.

Caused by Product Color Attribute[J]. Displays, 2023, ZHANG Xin-xin. Study on Chaos of Product Color Im-
79: 102460. age System[D].Shanghai: East China University of Sci-

[38] SUGIONO S, PUTRA A S, RENALDI P, et al. A New ence and Technology, 2020.

Concept of Product Design by Involving Emotional [48] T, PME, DESR. £ TAEMRR =Rl GEL K
Factors Using EEG: A Case Study of Computer Mouse PR 7 (). BNV B S EE 2 2A ), 2009,
Design[J]. Acta Neuropsychologica, 2021, 19(1): 63-80. 21(12): 1857-1862.

[39] XBAEME, MRin, FFFE, . WL ST HIERIR DING Man, SUN Wei, MA Tie-giang. Gray Evaluation
E N 0 B FE Y [J]. MLBRR 2 5 R, 2023, Method for Color Combination Image of Multiple
42(5): 747-754. Working Modes Product[J]. Journal of Computer-Aided
DENG Ya-qgian, LIN Li, GUO Zhu-en, et al. Evaluation Design & Computer Graphics, 2009, 21(12): 1857-1862.
of Color Sensibility of Automobile Interior by EEG [49] FHBCE, Bfg, KA, % ETOENENBRE
Combined with Behavioral Indicators[J]. Mechanical MR OEELMR[I. By, 2022, 50(10):
Science and Technology for Aerospace Engineering, 84-93.

2023, 42(5): 747-754. FU Shu-jun, LY U Jian, XIE Qing-sheng, et al. Research

[40] T, TR, OREAE, SF. LT NI A BP s on the Color Image of Miao Xiu Clothing in Qiandong-
I 28 1 77 00 R 18 AR R[], A LA B & R nan Based on Color Network[J]. Wool Textile Journal,
4, 2023, 29(2): 616-627. 2022, 50(10): 84-93.

DING Man, DING Ting-ting, SONG Mei-jia, et al. [50] T HIZkR, ZEHEHT. T HURS P i R B2 N
Product Color Emotional Design Method Based on Im- [, HLAETT, 2017, 34(4): 109-113.
plicit Measurement and BP Neural Network[J]. Com- DING Tian-mei, CHE Jian-ming. Rules Mining of
puter Integrated Manufacturing Systems, 2023, 29(2): Product Color Image Based on Rough Set[J]. Journal of
616-627. Machine Design, 2017, 34(4): 109-113.

[41] ZHU Si-yu, QI Jin, HU Jie-hui, et al. A New Approach [51] BERT:, EHEHE. 2T PCCS R IRR MK G 5>
for Product Evaluation Based on Integration of EEG and B 7= S @R 7 B [JOL]. A% TR, 2023: 1-12.
Eye-Tracking[J]. Advanced engineering informatics, CHEN Tian-yu, XIAO Wang-qun. Product Color Design
2022(52):52. Methods Based on PCCS Color System and GRA[JOL].

[42] DING Man, SONG Mei-jia, PElI Hui-ning, et al. The Packaging Engineering, 2023: 1-12.

Emotional Design of Product Color: An Eye Movement [52] sk#k, BXER. 7RI E LI BT IR 5T



944 5 16 1)

T, AR BORBLET = i R IO I T kiR 5 B 21

(53]

(54]

(55]

(56]

(57]

(58]

(59]

(60]

(61]

(62]

(63]

[J. ML it, 2014, 31(12): 108-111

ZHANG Lin, ZHAO Jing. Mathematical Method Study
on Image Evaluation of Product Color Design[J]. Jour-
nal of Machine Design, 2014, 31(12): 108-111.

SHIEH M D, YEH Y E, HUANG C L. Eliciting Design
Knowledge from Affective Responses Using Rough Sets
and Kansei Engineering System[J]. Journal of Ambient
Intelligence and Humanized Computing, 2016, 7(1):
107-120.

XU, HT ™ SRR Y AM I RC (N TR Be s A
FE[I]. KA R 2224z, 2021, 40(10): 38-44.

LIU Jie. Research on Artificial Intelligence Design
Method of Appearance Color Matching for Product
Function[J]. Journal of Changchun Normal University,
2021, 40(10): 38-44.

i, tREKER, SRR, % MAIRGE R
ZHPEZNERRKRG[I. RIS
JE g4, 2017, 29(11): 2091-2099.

LI Meng-shan, XU Qiu-ying, GAO De-min, et al. Color
Decision System Based on Hybrid Intelligent Method
and Multi-Users' Images[J]. Journal of Computer-Aided
Design & Computer Graphics, 2017, 29(11): 2091-2099.
WA, XL, kA, 55 LT DE-BP mBLBCE
I OB R (9], ML S F 5, 2021,
37(6): 204-208, 212.

YANG Dong-mei, LIU Jia-xin, ZHANG Jian-nan, et al.
Color Matching Design Evaluation Method of Me-
chanical Equipment Based on DE-BP[J]. Machine De-
sign & Research, 2021, 37(6): 204-208, 212.

DING Man, ZHAO Ling-ying, PEl Hui-ning, et a. An
XGBoost Based Evaluation Methodology of Product
Color Emotion Design[J]. Journal of Advanced Me-
chanical Design, Systems, and Manufacturing, 2021,
15(6): JAMDSMO0075.

T, AR, T, E E A R AR
ISR, AL T #E, 2021, 42(16): 103-112.
DING Man, LI Zi-jun, PEI Hui-ning, et a. Product Color
Design Adapting to the Change of Layout Form[J].
Packaging Engineering, 2021, 42(16): 103-112.

DING Man, ZHAO Ling-ying, SUN Ming-yu, et al. An
ISM-BN-GA Based Methodology for Product Emotional
Design[J]. Displays, 2022, 74: 102279.

QIAO Yi-dan, CHEN Deng-kai, SUN Yi-wei, et al. An
Intelligent Color Design Method for Visual Communi-
cation Design for Public Crisis[J]. Color Research &
Application, 2023, 48(1): 115-138.

GUO Fu, LI Feng-xiang, NAGAMACHI M, et a. Re-
search on Color Optimization of Tricolor Product Con-
sidering Color Harmony and Users' Emotion[J]. Color
Research & Application, 2020, 45(1): 156-171.

DING Man, CHENG Yu, ZHANG Jin-yong, et al.
Product Color Emotional Design Based on a Convolu-
tional Neural Network and Search Neural Network[J].
Color Research & Application, 2021, 46(6): 1332-1346.
GUO Zhu-en, LIN Li, LIU Bao-qi, et al. Car Emotion
Labeling Based on Color-SSL Semi-Supervised Learn-

(64]

(67]

(68]

(69]

[70]

[71]

[72]

(73]

[74]

ing Algorithm by Color Augmentation[J]. International
Journal of Intelligent Systems, 2023, 2023: 1-16.
KRR GEEREE 2T i s AL A 52 (D).
K KRR, 2020.

ZHU Tian-fei. Research on Emotional Product Design
Combined with Deep Learning[D].Tianjin: Tianjin Uni-
versity, 2020.

DING Man, DONG Wei. Product Color Emotional De-
sign Considering Color Layout[J]. Color Research &
Application, 2018: col.22338.

XMEZ, B 2, bz, 4. JE TR T2 sg B
WAL B SR ER T R[], A3k TR, 2019, 40(20):
88-94.

LIU Zheng-hong, YAN Ji-duo, LIN Yun, et al. Product
Color Design Method Based on Kansei Engineering and
Interactive Genetic Algorithm[J]. Packaging Engineer-
ing, 2019, 40(20): 88-94.

FoMR, M, AR, . BT R R R B
@HFFE[]. Lk T 5%, 2011, 16(6): 89-93.
GUO Fu, TIAN Tian, LI Sen, et a. Product Color Matc-
hing Research Based on Consumer's Perceptual Im-
age[J]. Industrial Engineering and Management, 2011,
16(6): 89-93.

DING Man, BAI Zhong-hang, ZHANG Jin-zhu, et al.
Dynamic Color Design for Multimodal Industrial Prod-
ucts Based on Genetic Algorithm[J]. Journal of Intelli-
gent & Fuzzy Systems, 2020, 38(1): 293-302.

DING Man, DONG Wei. Multiemotional Product Color
Design Using Gray Theory and Nondominated Sorting
Genetic Algorithm-I11[J]. Color Research & Applica-
tion, 2020, 45(1): 142-155.

DING Man, BAI Zhong-hang. Product Color Emotional
Design Adaptive to Product Shape Feature Variation[J].
Color Research & Application, 2019, 44(5): 811-823.
T, A, RO, SR T A OB 1 s
TR BT R[], PRI T, 2019, 36(11): 133-138
DING Man, LI Ming-hui, ZHAO Fang-hua, et al. Prod-
uct Color Intelligent Design Method Based on Genera-
tive Adversarial Network[J]. Journal of Machine De-
sign, 2019, 36(11): 133-138.

T, B, KPR, S BT IREE T A
BN BAC T[], THEPLE I R 4E, 2023, 29(5):
1647-1656.

DING Man, YUAN Yun-lei, ZHANG Xin-xin, et al.
Emotional Design of Product Color Based on Deep
Learning[J]. Computer Integrated Manufacturing Sys-
tem, 2023, 29(5): 1647-1656.

LI Xiong, SU Jian-ning, ZHANG Zhi-peng, et al. Prod-
uct Innovation Concept Generation Based on Deep
Learning and Kansei Engineering[J]. Journal of Engi-
neering Design, 2021, 32(10): 559-589.

QUAN Hua-feng, LI Shao-bo, HU Jian-jun. Product
Innovation Desigh Based on Deep Learning and Kansei
Engineering[J]. Applied Sciences, 2018, 8(12): 2397.

ST BRfE



