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Abstract

With the growing emphasis on sustainable development, product design must simultaneously ad-
dress environmental performance, functional innovation, and user emotional experience. However,
traditional design approaches often lack systematic methods for integrating these multiple require-
ments. This study proposes a green innovative product design framework integrating Latent Di-
richlet Allocation (LDA), TRIZ theory, and Kansei Engineering (KE). First, user needs are extracted
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from online reviews using LDA topic modeling and categorized into green, functional, and aesthetic
requirements. TRIZ is then applied to resolve technical contradictions and generate innovative
functional modules. Meanwhile, Kansei Engineering translates users’ perceptual preferences into
product form elements. Al-based generative tools are further employed to produce design alterna-
tives, which are evaluated through a weighted system combining green feature indicators and kan-
sei perception factors. The framework is validated through a case study of an air purifier based on
21,812 online reviews. Results demonstrate that the proposed method effectively integrates sus-
tainability, functionality, and emotional design, providing a systematic approach for sustainable
product development.
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TR RL[6] 0 P08 AR AVOLE SR ™ il B A D REAN AN UL, S BRI 5 FL A R A AT AT R 7]
SR, AEGLI e S BT - e — T AR AL, SRR BR AN PR ) T P S T e g 1, RS
TARRER e H ARSI .

B, ASCHEH —FpdE T TRIZ MISGRERER = St %, SR BEE G SRR, e
RISV 73K, 7= wh Bt R At — Mol i M B AN T7VE, R RES AN LA IF AR SR (it 5 APk
TEEETTHAS A, P S s AR BT F B SCRF AN SR 5

2. Mkt

AT A RER 7R O ENET dh it . LDA R, TRIZ M1 KE M EskRE, DUEdtefEsk o)
B R R o

2.1 REQIF~ @it

2R BHT b B2 — R A R AN B IR 20 K B BN T R RE T A8 XA BETEAS
SRVE = A DI REANERE , I DR D 7 i A2 A A iy T e PR 6 S S [9]. e iseit 1 H A
FE I i 7 it ) AR A SRR 5 A A R 9 L 7 37 240 TR S, RIS (e T sk e

RO ESET B K BRI AR EIME . W TR AN T [, X SRR B T S
AR R R, D R AR [10]. A= i A B PPAL (LCA) /& VP45 7 b Bt IR e sg i (M 22 TR, ek
TR ST R IR T PR o KA [ P 5 82 K f& HAR(SDGs) O Y, #E— 2D il 1 4 (L B ™
i BCTHFE A BR AT HF8 AfR R AE T [14].
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2.2. BEYFE

BREZE R4 AR = B R, BEE: (1) P E R, () A EE, () B~
At AN A i B I T RE R BB KAV, (4) ARSI RS IA B EIE, (5) T
T A AR BV AR S I BCR AR, (6) & TEAIEAIEG, (7) IHA A S, (8) #a AR T4
PEANEEAS et (0 F A R AN (SO EOR R R T7 585 (9) SEAT™ fin A i, RN AL PRAE A iy o 2 A SR AT
PEL UL WIS PR, (10) FHAEREEMIRSEI R, (11) HESEI A, (12) HEGEDK
W, PR (13) HE sl -4 [12].

HH ST RS R LRI 2 WBCSD AR MR N BEQIE R A2 M ER AR, MhAHEH T
LR LN BT 7 (1) BRARAMORISREE, (2) SOKPRIEEHFRMCREIRGREE, (3) WA E4 1F)
G (4) BATEL, (B) FIFFTHAERRIR, (6) /=M Ik, BAR(7) HEInEde mik 55 5 AE[13].

Ghazali %5 A\ (2021 4F) k4T 7 2RI ST, @20 45 F S0k, K4 577 S g v A5G
[ 10 NP ERE, BT (1) BRIEECE; Q) WMAHEEDG (3) RAV=MIRS: (4) DT %
(5) PR RE; (6) wIEliit ks (7) VR E R (8) & T4y (9) Wkl (10) 5 FEE(E
FH[14]. Marcon, A %5 A 22 48 SCik &k i 4 B #1F (StArt-State of the Art through Systematic Review tool)
SRR R, MR R LT R RS TS O SEMENE X, IR E T2, K T3
AN BB RSt R M2 18 AN @ PR [15].

2.3. FEZ&FiLFN LDA

TELRVPRAE T e IR — M, = @R T 5 B Bl SRR . 7EZR PR I 7 - A
HRTEI AN AT 7= S HEEE R SRR IEAZ [ 16] -

JEF Python (4 IIE B 5 NLP [ 4818 & AbHE 5 VA0 45 4 ] LLEZ IR T 37 8 PR SUAR FZEAT 1 26 70
Latent Dirichlet Allocation (LDA)&—Fh F iR, 2 —FhdEi B Ales =0 HAR, B REMNKRE AR
el R IBR B 1 ER[17]. LDA KRS RGeS SCRY AR B 22 F R A AR, 1A 32 R e 2 A
PR — SE MR AR R o SR T DU R G i BRI, I — A = 2 A CORY - 328 - RV AR AR
BARYSR TAE . 83 LDA $REUCCRS Y 35 AFAE, 0 DU B HEAT SCAR 1) 20 AN SR 545 AE (18]

24. TRIZ

TRIZ J2& % B I] fi iR e BE 18 (Theory of Inventive Problem Solving) 145, A2Y5 T 1% “ reopuu pemenns
u3obperatensekux 3a1au” , 455N “TPU3” [19]. X2 —F RGN iEWw, H sk B A1 G1HT A .
TRIZ Bt 7 2 M T HE, 1op G 5ERE. 76 FrifEA#ZE . ARIZ (Algorithm for Inventive Problem Solving A&
A o e R SRR S bR HE AR, R B TR B R K SR IR R [20] . B A A R IR AR, R T
i R N FE VR AR B, By TRE AR RE TR TE, BIAETEMIRXETE, LIRA
(ERAR AR TR T S [21] o AE/= i BRI, TRIZ B2 B T BT R T SR AE R, ANV AR08 5 Bl fi o
HART &, RO B, 2= S AR50
25 BT

B T2~ (Kansei Engineering) & — 1/ T ih. LA AR 2 8 B4 &M 228 22]. eilii T H
A, BRI R T VER AR AR RS B, X 8 R 3K S T T R 23] B A
NANHIE B — AN SIS RE, SEERAAL MR, DMERAR AL, B IR S K A 2 2 m e
T I PR 3 AT AT A SRR [24] o R RZ O AE T BT B XS P A RIS IR RN, X e S B AL e
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[261E LB T 773k, WHIE 17 M x P RS2, JFER 1 — R AT BN AR T i R &
PR -

3. ARAZE
3.1, jER

ETREORENRELITH~migit 5’

%3[ ToHiTie e ]33

waw | | mem | | 207
P 2 o o migit
1 LDATHTI#1T ERE R ) - £
P N4 P
| MEBT BIREER ] BN ]
"""""""""""""""" ‘1'1 ‘»J
] x | et J{ AR J
7 - ‘
rrrrrr | mFkegteasm || EFTRIZIZCHIR = RI8E =
P A2 f
[ swemmermmmar | | IRIBTE ST R AP i ]
. T :
- | BFTRIZAFE |
[ SRS | . |
T B BAFE A WEFE {]
[ el ) B FEEH - ARE
[ sumsrmmmmsmn | HRREINRERUR ]
s Z—
[ A B RIS BB D R R AL |
v 1
| BB SR BT R R Je—
v |
[ RRBARH SR — T |

Figure 1. Research framework of green innovative product design methodology
B 1. RE0IH~@IE 75 AR s ESR”
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MFIRREAT TR, RN R R, SR st EoR(EREAESHCR . st aEit. &t
7P A B EOR) PR AR URHIE . SRS, KRR R R ThREPERIATRR A = AT . fE A1k
T, T KE Wt m A, SREBE VPR T BRI, BT % SO AR L2200k, Sl RARE
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WNC AT RERE AT MR A i, L BRI S SR R AR AT SR PPl BRI 2 et O SRt — bR
B A5 AL ERRITT SAE A h RIS B SRR AR, MR [B] TRIZ B B HT AR D RERLER, B [F1 3] LDA
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SRARFAE SR HUR VR ME SO 2 R PR AR, AHIT FUE 1 B 5t SR % t m] R AL 1 7] F
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Table 1. Green features
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Figure 2. LDA graphical model
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LDA BRI 2 Fik. HEERHEU T LS5, (1) SE0AL: AT EAE 1
B ARVER SR LB 0 B WA . (2) SCRIER: X TR ScRY, AR LA 0 R 108, RS
HRAR i R 40 A B AR, R SCRN[27]. (3) PS40 DU U4 97 (28] 5 5 A W R ok
oA SORY R AT 6 AR E R 407

R T, SErk p (W, ) TR SEr A M H B A

_ ZL'”( p(Wd ))}
zzﬂled

HHARA p(W, )= p(z[d)x p(w|z), Hriv p(z|d) &b A E IR . p(w|z) &45E &
SRR S LR . d R ERE M AR RIC AN, R A ST R, HAE B SORA
BT AL . B LDA BB A7 L M07E L6, JROTATLAM 24 7 i 3545 CR.

—EE T, Hh, DR v ISCASIR, D(v, V)R 5 v S SOAS,
vm4$Mwmjﬁafﬁt¢%ﬁm%m~ﬁﬁﬁﬁo@aﬁﬁ@r,i@m%m%ﬁﬁo

|
D(V(t) V(l)) 1
T

D(vl(l))

HB 3. 5t CRFATHEIE XA, Y LDA TR KRG MEIE, 460 TR,
CR #HATRH sy 5. [, #2572 LDA i B 7 F 5K CRs MUBLSTRIN: (1) ZRESCBON): HZEE
A 53¢ 1 RS B RRIE S BRI (W “energy”  “durable”  “recycle” )fAAEIE X OCHL, M HIAANG AT
K (2) [RIBUHEIN s A v [E IR D) e IR 1A (1 “noise”  “filter” ) 5 1% EIEA 1A (L1 “easy”
“disappointed” ), WPA4FIAINITHARET K CR: (3) FEFIAZHN: ¥ K&AU . TEA . R K RIER T
TV “design”  “compact” “sleek” Y NPT K. FlUn “dust”  “filter” “clean” “pet” %5 5
L PR EAE G, AR S SRR 5 U SR TR R

3.4. A TRIZ LABEIThEEsESR

FERAE 1 AR CAFAEAIY 22 755K CR )&, AHEFTIE I TRIZ R BERIMR R AR JE B T AT L, KR
TRULTHH AP i A2 BT R D RE AR B .

PB4 B TRIZ BRFE. & SCFERIRA, WRYE TRIZ BE A 5R A AR R TT VA fRerh R
[29] BAR PR T E 45 & TS HUE LBGESBRNUBACSH TR FARNT & R R, 15 2 AH S A B R
FHEEZ T, W S A 20 B R NDRIRASAR R A B IR . TARES B 2, WL 3.

Perplexity (D, ) = exp{ (1)

O]

Coherence(t;V(t) ) = Zr'\::z ZEIOQ

Table 2. TRIZ engineering parameters
F2.TRIZIIESH

TS TS TS
1 EADLYLENITE S 14 R 27 Erc3
2 IR LENTE S 15 s s i Atk 28 b=viis
3 B i K 16 IR LN /N 29 i3 K i
4 IR L UNiOR S 17 R 30 XA E R 3R
5 EABIL NI 18 S 31 A ERIEH
6 IR NI LA 19 B BRI FE 1) B i 32 Epibesca
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7 2oL/~ A 20 i LA FE 1 B 33 {58 F A 1
8 Fi LE PR (R AR 21 b5 B 34 CIEE s
9 HE 22 AEEIR B 35 PE A
10 71 23 VIR 2% 36 W 2R
11 G VAN NNV 24 ESESN 37 P SR
12 TEAR 25 I TA) YR 2 38 H 3K
13 YA RS E T 26 Y 39 A=

Table 3. TRIZ invention principles
F* 3. TRIZ ZRAIRE N

KRR JE N R JE KA JE
1 gl 15 AR 29 AN 251
2 $EHL 16 ik B w1 30 T i e v
3 SR I 17 7 (A YERCE L 31 EZ{Ry
4 FEXTFR 18 HUAR 2 32 G
5 GIf 19 JEBATEEAE 33 [7] B
6 Z 20 A A L 34 A 7 A
7 i€ 21 P 35 SR
8 M 22 AR AR 36 AR
9 e AEH 23 =t 37 EIAS
10 TetEH 24 FA) 38 TR
11 kM 25 MRS 39 &Mk
12 et 26 Sl 40 N
13 K afEH 27 — PR
14 ith 2638 n 28 BRI RS

IR 5. RABBIFTT™ i T R R B RARAR T R o 2 T3 4 2D A BRI, JF A B AR i
fRRTT S, IR B T REBEHRANGE I T3, [RIIRHB A2 34 £ CR MU P A 8Lt

3.5. ETREMTEM Al FRERSFN

TEIXAYTER, U KE MTELR i o 15 37 SR 70 i 6 R B S T2, OIS AP TRIZ A e
BT, MM O BSOS, ST AL BT SRR, BT S R, R
RIS L FII 5. MR, B Al R T B (I Midjourney) |52 B e L EAT B AT 74 & B
VRS . T RAERS, W R SRR B ST, A B R AT MR A

BT 6. FREURPE T2 BT H B BRI T MTELE VP16 b i FERME T2 071, B S22 40 77k
S B o O B T AT B

BB 7. Al BT RIHATE RO . 445 T2 W7 0 B0 B THAT V8 SRR, 2 SrHik i e, 3¢
W GO R R AL T, B AR ALY [ R] + DEAL] + M
TR + RIS B0%5 K, T Al AU 78 JRi 5 SORRAE 5 38 6 73 50 Re i C 4LA
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Z BIR B SR HEAT IR 0T, R R B 7 & ThAS ok . 283 MG B SR IO B+ 7 2.
4, REIAR

1823 £F, LMA/RET « UKW T — M AR Z R R E, KRR LR A . B 21
LR, FHEARAWIEI, S G2 7SR, WK HEPA Y8 SRS PERR L JE 45
W2 R JCRMEROR . BRANATR B SR BOR AN ] T 2 e 4 TP [30]. B AL AR RES A AL B
TR A EYI AR, IR SRR TR ROREIRASE[31] . BEE IS G R ) H 23
MNATTR 2SR I TR AT N [32], X2 M R B H aia vI[3s]. Har, 2 udfeasBAios
NUEE E N SRR A RO R TT 5, (HHAES BT TTE SR AT S L TR D> IR 45 5

S BRI, AHE T IE N DS BE T AR A RS S E AR BITTT, SR 1T A
B IHERI R AT SRR A ATV . AR B A 1 IE R AR B T R R

4.1, ESFUBFNAELITILIZIEM CR 54

P! L BERMES . IEPEEUR isellerpal ME Ly idh 1) IAH~F- & VRS i B4 1) = 3K 25 S0 38 7= i (R 7E
VPR . IREUFI 2 A7 3845 17 3 A o7 (4 3 i P YRR i LA AR PR . RIS 21,812 K TEZRITiL,
FEL “XlIsx.” B3 UARAT - N T BT HER Y, T 0 R A AR AT AL EE, 1 S B R s LRI RS
g, 193 19,209 &iFit. JLIR, XTTESCCARTIAEE, EFRbr S o BIE . LSRR, RE
{# Fil nltk % ff] WordNetLemmatizer X $4 7 {1t 817 3517 17 18 S

IR 2. KB CR. JidbAT FMREUAN 4326, FHE K IR Perplexity 77 #26fE . Wikl 3 s, 4
FEHCH T B, WAL, — B, B4 K=7. A sklearn E7E python H1#4 % LDA
BiRY, o o F BV Dy AR I EIE . FTED R AR 2R HT 25 MREAETR, DARf RS 2 AL B
s AR SR A (G5 R LA 40 & 4).

H 3. 5t CR AT HEI & A, WA LDA FRBRA ARG R MBI, SEESORETR, &
244 CR 7P NESFNE. DhREVERI AT RFSRIE = K IRk

IRABTELE VP, & SMER T ESG TR AN TR SRAN T B8 75 =R b I e 1) R

Table 4. Theme extraction results

A4 EHREEER

T ERERRE e AR A
. - quiet quality love easy bedroom difference recommend job size nice highly clean perfect i
Topic1 (LA price happy purchase bought excellent feel super space unit compact living design e

noise sleep setting night light level fan mode quiet loud white speed sound low bedroom s

H P
Topic2  “KHFHENR noisy love hear nice bit lowest timer sleeping machine pretty

Topic3 RS HAI month review unit day fan started return noise customer week service bought time i

P P amazon received item disappointed company issue sound loud ago stopped update couple fe

Topicd AR dust filter clean lot month money pet week house hair dog dander difference dusty G
[ 2

bedroom bought running noticed particle time worth day help cleaning vacuum

. , filter unit plastic light easy change time month replacement price expensive box model 2
T X . . . s . T
Topic5  BEFYSE larger remove replace oil expected instruction purifier red brand bought device control i

Bk smell smoke odor house cat apartment bought day box clean dog bedroom litter fresh hour s

Topic 6 cooking living rid difference kitchen live door running remove time e
Topic7 it BUEH allergy night bought bedroom sleep day difference wake nose cat helped morning feel s

breathing time recommend asthma breathe son noticed bad sneezing love stuffy dog
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Coherence Score vs Number of Topics
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Figure 3. Relationship between K value and perplexity/consistency
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Figure 4. Theme extraction results
B 4. EMRELER"

Table 5. CR and problem definition summary
= 5. CR MEIRIE MIHE

Slide to adjust relevance metric:) i ‘ i ] ‘
A=1 00 0.2 04 0.6 0.8 10

Top-30 Most Salient Terms'
0 1,000 2,000 3,000 4,000 5,000 6,000

filter
dust
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allergy
quiet
noise
setting
sleep
quality
night
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smoke
light
fan
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mode
love
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month
house
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cat
unit
review
sound
bedroom
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money

Overall term frequency

I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | ) * log(p(t | w)/p(t)] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic ) = A * p(w | ) + (1 - A) * p(w | /p(w); see Sievert & Shirley (2014)

R % 5 CR I3 X i) L E 3L
CR1 JE M 7 i DEMIE I 73 fir i, S ANTT (8

2R R CR2  Z LR RGN, FEEN PM25 IR T 3R
CR3 T i EH AR 2 [ B S RE YR

SARER CR4 S5HEERG ARG OB R BT, X R E K, TR
CR6  ABSEHEE AR, WRAERE, AR
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CR7 MR 5 4 1 W 7K R] e S A0
ek CR8 B REHIK BAER IR, TEFER M
CR9 I JEM KL FP S L AR AN TS

4.2. BAFINE SFUIR/AITRERIR

S84 VBB HBRTER. BEE 5 PR EE M TRIZ BRI TIRESH, 456752
b 39 NTRESHL, B LR AN TRES L, DM G S:E iR oF & SRR bR il . 45 R 6 Fir.

Table 6. TRIZ engineering parameters corresponding to the problem
# 6. SN TRIZ TIESH

i i 72 = A TRIZ TRSH
i B i ER 16. &Pk Ak
CR1 JEME I A i, AN TR o B
HEhiEEE 38. HEMbLIERE
R e R G A, ARBAT 21. Th%; 26. MIFIEE
SHEN PM2.5 TR TFi5 4R TS RS 27. H[EEME
CR3 FEHRIRZ B R IR S AR AL 19. BEhIRIREEIEFE; 22, RERLIR Y
CR4 HRR G 2 25 m] Re o b = 55 W A 12. IR
CR6 TEMN AR, wREMERE, R RIE Al 8. Fp IR RER
CR7 Mg 7 T 1] R 2 B M) A 5 s 30. MHBARMEEREK
o 5 I THI AR 36. W E A
CR8 BERHE S, TILEEMS o -
& R 37. WA E N AE; 38, HEMLIERE
CR9 FH PSR ek AR AN T (8 iz 4 F 33. 5Tk

SR 5. RARIFT 5L THREEERA AR B B AR AR ROT R o BOR MR 45 & TS HUE Lok S5
WSHG IR AN T i FE R A5 2 RE AR A TSR0 o 0 B b A P 2 125 i DU SR SRAS A L ) A B

Table 7. TRIZ theory contradiction and conflict problem solving methods

%2 7. TRIZ IBIS R G AR CIRR AR 5 5%

R x & Bt S5 BASH AT N
AL UERCE - i RE 22, WEEPE 28, REELBUR 7. MCEJRE, 21 HREEIEY I R
BRTE  MEEEH - KRBT 12, W 25. WAk 13, KIfEH IR, 3. Jm il

IEM BB - TR 40. AR 35 Rk 28 EAUHUMARSUEEL; 1. rE| R

. Ry N o 24, AR EE; 27, — VMR A B )
#@@%E '&%’ﬁ:iﬂ:{ {%’HQIE %'ﬁg'ﬁﬂgﬁj\ﬁ% (ﬁt‘r%i%?ﬂgl EFlﬂy “Tﬁﬁ%’f{fé?ﬁ%” )

WA T, - NEART G22I RATRE R L, I TP g, ATBLE RN 7. &
JREE, it R e eI R gL, ARIE AR AT DA, AURHIR I 21, PRiEE Y B
JEEE, RZH AL IEM R EEOR, DR i SRR R FRIRAEFE . 55 S0P & R M 5 F I AR XU AT
AN A A BT TSN I A8 18 R 2 A B ) IR AR [34], JCHORAE R EAZ AT I . AT Bl TR 13,
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St PR B s S S ) e v (Un o FH A5 BOR BRSO R B 42 ) R P IR o, [RII ORaeF A2 08 1) 2 i
B E 3 JRER R R, P KU BOREIE K Rt B = AN JE AR E B S R AN T S e, AT L
IR 28, B AHUMCR SR, (AT SR IDE M BOR siBg it N 1. 2 F B, g R Bt vl
PREVM S TIE R Ay, DU P ARYE F B A AT TR . BT JE R e AR - el 1
P&, AT LME A RAR S 0 B 77 e AR 24, iR BE, A RIS KU AT . S
Vil TE s SRAL i, D& NS RN 55 A AL T R s AR BN 27, — R PEAT SR, Beit Al
HeulrT i AR, DU AR i 20 s A v

SEE AR IR IR BN A B BAR AR IR TT 58, B T A RIS I DO RE RN L& . ThRERL R
TN IR, BoRiie, o RS, BB SOOI SR B,

4.3 BETFRMTFEHNZESBUHMNER

IR 6. RBURM: TR FREG=RBME T . 9 7RG 0 S BRI R, K
AL 2 1 18 v 08 46 g A0URE L I K% 78 156 JR ) 15 S0 AR I T2 R AL e Thaaim g, WA 8.

Table 8. Extraction of emotional word pairs

8. BMiAXt RN

S iR 6 SR iR 6
quiet-noisy (ZZ&1 - W) Simple-complex (f& £ - EHKI)
nice-nasty (34711 - FERER) technological-nature (BH 1 - H 2R H)
clean-dusty (151 - JIEf¥) Modern-Traditional (BUACH - 145 1)
easy-difficult (5 F 11 - % FH (1) efficient-basic (512X - JE=AH )
expensive-cheap (& 5% [ - {8 B 1) sleek-square (JiLZ& 2411 - 5 IERYM)
compact-bulky (%1 - S H 1) intimate-alienating (VI - i85 )

Fresh-stuffy CHT ¢ - @ XA )

ERET 18 M EA AU BRI AR i 8 AL A ER), b 37 AR AR
R, 355 NS5 7. KA 7 & SD LT CH R BR &I £V 5r o K4t 5 SPSS #3147 K
TortrrapedE, 53] 3 MERMET: SR, ZF. IR,

BB Al R RIBITERIME . B Al LRSS BN 5 2000 = AT, Bz ar
BN i ) Re AT BB AR . 1B 5 MAARERMER R R, @i SR (R AR S B Rk
ITRRVAL . LB T 12 BAHCH T, i, 1 RORAEEAFF S, b aRnAER S, &
PRAEAL RS, VPG 45 R W 9 i

AW S% T Rau F[617E L7 M B THTEA AR HE 750, IR Z IR BTk (AHP) 4 TE 5 frgk(n
B A L KA TR F 58 - & 104 BRI SR EREAE  ThRERHT -5 8 25 2 = AN HE R A7 9 7 LA
2 —H MR (CR = 0.046 < 0.1)J5, BHISEESFFHEANAE R 0.7, BTN 0.3,

ARG AT R, B — R BTH PP AR T AR DA . Bk, AR R — P sk
PUZE S S gs . BT i I Dh BERSEAI A W BE T R S e e R e I 7 F R fEAMI B I,
ERH THRME, AR ETRIEN. BIEESRR, 6 Taa@E. TRERRIta®HR. ™
A AT HR AR = B E AT R, R E N S SRR TUIR S . Hok, R B E e, OF
T a7 5 2 1o ) 4 A ST RO B S s BRI S S s o 12628 S0 AL BB S I R A R . TR A 10
PR SRR RERE, DA A AEar AR M. Ak TR, TWAANTD, D TR E RIS fa .
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Table 9. Al image generation evaluation
9. Al £ &Y

1 E ™ 6
REAE .
IR IE U 4.0 34 3.9 36 3.1
SRR S RN R 3.1 38 26 3.6 3.1
AR R H 3.9 34 36 35 33
e FH 4.6 4.3 45 3.8 43
ST EEMAH 36 3.0 2.9 2.8 2.6
Q%Egﬁ G g 4.3 3.6 3.6 35 3.4
P IT 35 33 35 2.8 2.4
o T4z 3.9 4.4 3.9 33 3.9
5T 4.4 4.4 3.9 4.1 4.0
ST RENE 4.3 4.4 3.9 3.8 4.0
FE A S AR AT TS 4.3 45 43 4.1 39
S FHE) 4.4 4.8 4.3 3.9 4.3
@EE? T 4.0 3.9 35 3.9 35
AR 4.8 4.4 3.9 4.0 4.1
P& (SRR IE0.7 + B T.2%%0.3) 4.10 3.95 3.73 3.63 3.56

5. &GRSR

AT FUE IS A L T AR R AE . TRIZ Hi8. LDA @R DL B ME T4 i 8 e SR, FFRH —
AR PR . ZINEES I E LV IR 50T, IRAH P ESTR . ThRE TR RSN
ToRTHEI O R R, JEAEBh TRIZ TP JEHEMEAL R B JE AR O T bR R 50300 &, $2 T 03T
MIThEERSH ., fEIPE T 2805 T, T @ Aug i imil i Al 5 ARSI, BB A= S s & it
3 LA R SR CRFE I RN, L& T Gy R it R BRSPS IR R . PR R I 4R
FRAEVEAG AR T2V PAG 25 R, B EEM B &, TR 7= i AP S 7 TR IS5, R
IS TE 5 P e F e AR LBk TR m I P R .

R BB A ILAE LR 10 . o, ik LDA 5 TRIZ 454, 4 H P 3 sREAL N TR s i A
fRr %8s H, GINBE T B PSR, [EaEasa sk R oimetE 5R%ME: H=, 2l <&
ERHIE - DhReRiE - YRV AR BT ARR, e iR T RatE T A

A FAABAEECL R RRE: 2B—, AR LSRR AR EEATIE, BAREAREME, (HAFH
FE R (A AT R . KRB K ) TESEERHE . P B MR AR FAFE R E E S, MA@ A
THEROIRK . 5, DIFEARTPE M ZE . M TR, 2iXF 3 55 N, Al F &P 12
N, BEARBEMNEIR, TRESSCHMEERMEMMZ. H=, Al LSRR B8, Midjourney 254
B AL SR (1 A ER U SN LHIANE B, Tt I DL e A4 il 4 Hh 45 5 5 T Th R RS RS o6 iR R, A7
FEAR RS 525 TR R BT B AR o B0, AR FEME T HE LB B, M AIG HIIE peAS . kS R A
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LR TEMANTEA R R
6. REL5

ICN=A

ABETCE AL G fh BT TR R O S R L TR EGTHAL, REIFVIPRIE T — D BE TR 2
AR THESHER, ZEREE T TRIZ. LDA S5EME T2, i M L S I EBIIR R, 12055
FEIRGE R« DIRediie 5 P B TR SR A W [ ¥ vk J7 T PR B 8w AT 1. BRI

(1) APFERIESIBEE: 2T LDA BIMELR VPR 0 T RET RS HEM JE Tl S B X oty ThE 532 A% 0
YRR, BT H AR R O S

(2) FEMHREIIRECIH: TRIZ BRI BOART & SYER & 04T, Rk E T gesi . e X
FRERIHTT S RO TIMRE PR R .

(3) BMEMEE: BT A4 A Al ZERIBOR, KRR “BC “ S )y Bk
B eER, T TR TR

(4) CREVEAER R % CRFIE S B T2 AR 7, SEEL 1 it 7 RV 4EEEARAL, R siiR
PERL AR -

ABE TN G S USRS TS BRSO SRS, EH N IO S AR R A 1
e, RKBFFCFT LTSRN Ho—, PR EBEH CRs WG T A, @72 LDA i #3iH#
SRR 2, BRAR AN AR B, =, @ BB TRRA RN MR . BRE .
BHEA)K AL BEHA Y, il 51N ARG P BT (DFM)BLIZT SR AL B, 527177 S0 TR A 471
H=, FEAIABTA T SN I 7E,  BRERE ZRAE SEBR™ T A RE FP IS AR . AR et I kit
ML, DABSUEF ™ A A .

T OB
OB FKE: 1EEHS
QK A kiE: 27 CHR[16]
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