5 HENNA

R R Yo F

G

HERE = o]

LAN Caijun YAO Jianmin HU Hailong CHEN Enguo YAN Qun

RE/F 2 T AR

XKigia)

AR B A R A —AME DKM G FESES, BARARBL E LAFHE LR 2oy R, RN
BARX A RANEZNT BARKF, ENGEEMTRETSHm, L8R REFFA . £ Tr,
LFERE T —AETE G ROG ARSI RAEA, LA RAT R G E N3 R AT AR, FF L
RIEXRHIE, EERRGF, Hhm—AQiE 3k, EAFHTHATE L— &6 fe L AREAZ &
SRS ATHE— T AR AR, JTB LI AR, RE LA L ERBRZHEL—B M, FHFiXx—
% &£ MSCOCO #= CUB birds 200 AAN K% Lt 70 MK, KRR AN, HABRA Ak, %

B LAEREE; ESSTRM L% Bk

doi: 10.3969/j.issn.1672-9528.2025.01.001

illl3

0 3|

SCAR B EUG A AT 55 /2 56T 45 3 F SCAR I AR S S —
B, HSEMER . KR —BHEATZ MR MES, W
SARER Y, HEHAEB P, EG S BT
0 B F Ak, SCA 2 S A B T8 B T SRR S A
SRAE T AL HE Hh 1) 7 BR AU o

ST HOR A AR K )57, 4 DALL-E 2% Parti™
&, CEERMRRIERABET), JE B R T ORI A
AN G ©, BARIX SRR LA EUE TR KR, H
PR TR ARHE R, BRI E R, &R ZER A I v S 8] A
WA ER . 5 CGAN ML, a3 R — BRI 4R
RS, AR RSN, BAA TR, A
M, BT CGAN [7ik U BB T AR75 (M UG R

DA T CGAN (1 3R 31 B8 AR Ui B R B0mT BA 43
AW R BSAA 2 I B . 2R BB Ol S
— RIVE AR AL A, BT I E R g R PR,
ZRIFE I EIMR, MHLEIA0 7 ARG B g Ay 1
AN —3%of A2 B3 A8 AN 4 50 28 Sk AR i SCAR R 1 S — S0 &l
B SZM B, SR BUS R A ] TR i SO
FsE e, RS R SR B AR

AR BRI S B A A B L AR T A S R, (B

1. 7@ KRS 512 8 TAL 515 3832480 350108

2. Fi iR A A TR 8] AR RN 362216
(X478 BRAAAFELE (62175032) ; A4 AH
FHEAAR A (20241010046)

FEAETE S EMEM AT iR 7 R AR AN 2, S BUER
B 5 SCAR I HAR A 538 B B AR BT X SO & 1 i)
B, ARG GRS 8 SCARERNE XER. B
X SRR — BUEAS L R, 2R R A B BOEEAT 117 5 A2
HIBE 17— A B SR HEAT R fE B, ma. gl
AXFEEE3T, N T XA SR, I/ AR [ 3 S5O 2 18]
PR, HEORANIETE SCEMGO 2 1A B, (8 A i) B S8
HSE. ATk T -

(1) FESCA G b5 45 Jo HEAT 6 AF 3G 5, AR 48 € D BOUK
PG EIHE X A5 00 T 3R A 5 2 (R s K

(2) EAREHB, GIN BN, 1R AR AT
SOAAE BB R I d B AT i — P 015 i .

(3) MRACBIRRE, AR R, REmdmEE S
SUA R S Edk

1 HExIME

1.1 SORF B A AL

BN CGAN Jy st — R af & #E R R AR s R, 42
AR . A, BTSN SRR A B A S 2R,
BT CGAN W75 R15r AW Zs: 2 W BotE BURT B BB
BEJG, B AR O Y () e i — P HEE) T e I ]
A AT 5 I T o[RS 2R 38 3o 38 A A i i N P SO
A R A= AR S 1 B AS, 0 Parti K 5 A BN B PR A 55
Cogview2!"! 5% Fl 4 |2 A8 4 R EAT B 0105 1 07 204 i AR
DALL-E2 54 Tl 451 CLIP fy Hosi A A i R % . EAR
A BRI G SRR AR v, (X S 2 T R R AN B A A

2025 55 1 H E



THENNH =

AL . HHEEZ R, CGAN WFE — URHI ) £ 18 At A8 AE i
BR, YIRS [8) K D845

1.2 FB BT

Reed %5 A\ 1) 38 2 B T B G RERY T i S0 A 31 G AR B AT
FHIWE T o SR SZ IR TIZAAY,  HABE AR SO iR & Ak
SRR, SR, Tao % A4&H DF-GAN. #%7Jj kil 7
At BB N £ A UpBlock, Xt EUGHFAEREAT FoRAE, AT
A% BB A A o S HOB FL 1 % . DF-GAN fif i T 24
B Z B BRI E A SUREER A MRS, R4
a5 PSR R e, 2
S TAEHS I S X — 25 JE T o Zhang 2 A ' 2 T DT-
GAN AHlI DiverGan B 7535, IFBINT & MHFA—4, #it T
PN BT B SR, 45 SCARENS A ROt A\ A B AR
Ye 25\ i FF R RAT-GAN, K i A& N4 5 FT T &
P AT R, B RhA Pe KB R, AR RUE
HAEERA.

1.3 ZHrBsial

% By Bt J7 ¥ StackGAN"® Al StackGAN++!"", i [l £
FAE ORI 4% (CGAND WKL EIAS (1 4 i RS2 . A
BB BB AN, Xu S5 " HEH AtnGAN 5%, R
FER WU IG5 SO A DG A PR DX 45, 189 3 PR o R B
K. Zhu 25 A\ " 7 B9 DM-GAN F 012 9 28 77 ik == 5
MG S ., A X 2 AE b BE AT 4 SCARF IR B B 4% B 4 Hb A 2
P (14045 F1iE L. Ruan %5 A P 42 H ff) DAE-GAN, 1] LA
HER IR ORI Z AT, AERE PR R T EE . Tan
25 N BB H ) DR-GAN 3%, 51446 IE AL AL, @it
/MBS G RNAE BB Z I8 o o A 22 5, A8 A R )
S ATE L H ST EUR . B TAEE T 2 B, i
SINFER NG CAZ 48 DL A AT E N SRR, 20
P 7SO B EUR A B 1 RE AN AR

2 PLgEER

AT T B G B 1 PR, S BR 3

the small bird

has an orange
crown and
nape, with

white eyeing.

SRR

2~N(0,1)

AL, 3N SR AG 3 AR AR T B, MR
1A% 1% DF-GAN A S 4

2.1 SRR
SCARHE B B, AT DU 2% 1 4 A ok 1
SRR SUE R, AERCE 2RI BB R E . SCACRHIE ¥ 5E 18 1 2
T AT BIVIR I SUARHE 0, R85 S ARG SRR TN — N8
AR5 o VENZII . IR IR SCAR AR B 350 2 B4 I8 o
JEWIRRIE, RIS S B ARSOK ARG f5 1IRRE
o EATHEHUREEAT 2 2 o BAAORU, w2 A — Sz i i
I35 N(p,), 2(p) BEATRENLRFE, SR 38 J5 (1 SCARFALE
W) T TFIIME, Z(p) Fomxf fihIr Z/HRE, SRR
i 2 R, ARERN:
c=u+oQ@c¢ (1)

(2™

Hao

ag

z~MN(0,1)
B 2 itk
AT S A A, AXEERERRFEINT —
TN A R T o A P KL BI0%E SR 5 A Bl 38 0 SRR 0 A 5 3
FETE X5 8] (AR DL R S
Dyi,(N(u(p0), (@) Il N(0,1)) (2)
A N, I FomREED A s Nu(o,), Z(p,) Fnig X2
I3 A o

22 HIERER

AR T BT B SO R A R A, T
N BEIERR, SCARHEESEAT 077 548 e 5K B E & R g7
FEATE B . B3 R T BIERIRIR R . BiEMN
WA N 2002 RE B
h, FIA) P s, BRZKNS
RRAE B M AEFE AR R A IR
BRAGS ERs Eh
s BRI EE R, Kims 2z
JEFN A . {8 Tanh 1E iR 26
FROE BB T B (-1,1) 1

B 1R AR A

n 2025 55 1 8A

ERE. FRMERESER

s PR B E A B A ) B
s's FERI AT O 5T A2



5 HENNA

Sattention

& 1
Deep Conv

h‘t— 1 ' t-1

Text Encoder Conditional

enhancement

B3 A&k
2.3 XfEEE S
AR NT-Xent /A L2 S 4k, X bz =) a] DU
R 2 ) S| [ 8 Sl 2 (Al L RIREAE, AR AS TR 545 2 1] )
25, B R/ IMEAH IS (B R EE 2, e KA AN AH I Sl ]
()RR B, X b 2 ) AT LA 2800 i A A A 5 i N S AR A
RS LSt BRI E AR, AR T
R LABNEE A A B B4R A5
r'v

cos(V) = o w (3

(1) SCAk 5 IR Hefi sk
T —ANEUR x, RSSO TAHE 5, Lo, AR
W

" (COS (fimg (Xi), ftext (Sl))>
P n 4

Z".V:1 exp (COS (fimg (X, frext (S]))>

Ltext == log

/ n

(2) ARG Sk EB Ee ik
XEF AN BB & A AT AR R SOAS iR 1) 3SR
xi’ Limg /L\\ﬁj\j:

ox cos (fimg (xi)vfimg (551))
p n (5

5 exp (coS (Fimg G, fimg (5@))

Limg = lOg

/ n
e o T fone AUNZREF ) SCA G B 25 FH B i 255 0 N
mEESE, N ALK KN,

24 HIREH

LR AR 1) B bR R A -
Lg = Lagv ¢ + A1Ltext + A2Limg + D (6)
Ladv_G =— EG(z)~Pg [D(G(Z): e)] (@)

Kb 2, ASCR 5 EME 2 18] f0] EEAR R AL 4, N FHLSEE
185 4 GO LA 2R AL R

FEE ) H AR R ECN -

Lp == Ex_p,[min(0, — 1 + D(x, e))]
~ Eggep,[min(0, = 1-D@G@,eN1/2 (g
— Ex-p, [min(0, — 1 — D(x,e))]/2
+ KEy.—p, [(19:DCx, @)1l + IV D, )’

3 e
{ 3.1 B4
s’ R CAEH ) T21 Bl 45 kAT 7 S2 56

CUB-Bird™ fll MS-COCO™, & & 45 W 36 &

2933 2 (50 25 FIIZRS 8855 R (150 2%) &

TR G 10 55 G5 SCASKA IR 20 AL 5
5o Ja 82 783 MIZRIEIMR A 40 504 AT B AL AL,
MNEMGHA 5 S SUARTER

3.2 SERIREE

A SC TR U7 V5 4E PyTorch b SCBL, S 56 (0 B 10 45 1R 2
NVIDIA RTX 3090 GPU, JIZkAs{fi ] Adam 4k 35 3EAT A4
Hp £=0.0. ,=0.9. batch=16, £ %M 25> Ky kBN
0.000 1, T %5 325 (1 2% 2] 2245 15 N 0.000 4.
3.3 PN FER

DNEGE T3 1 7 VE AT AT, A SO BEAE O LIV
Febr 9 B B9 FID™Y Sk fir s LAY Y M B, FID & T f i
A AR 53 A N B S R 43 A 2 TR — Bk . BUIGIY FID
TR A U PG B e S B

FID = ||y — pgll5 + tr (x, +2,- 2(xrxg)%) 9)

XA o g ARG FRRAE RIS RR: 1 R
ZIOR T tr NI
3.4 EEWN

A SCRE M S R — B M T R GAN BLBLTE CUB
1 COCO WA Hd 48 Bk T b, »fLhgs Randk 1 fiox,
i T A B R 7E DF-GAN [ 2 Al b #E 47 10 2, 5 DF-
GAN #H I, 7E CUB %4l 48 - A B ALK FID M 14.81 Ff 2
13.56, & COCO #i#%4E - FID M 21.42 (& 3] T 20.54,
MEAR AT AR, AR AR A — e i,
A R BGOSR BB T, AR A MR S SO AR 1 S
Th—5.

* 1 REAA FID £ 3tk &

TR CUB-FID COCO-FID
DM-GAN 16.09 32.64
DF-GAN 14.81 21.42
AttnGAN 23.98 35.49

DAE-GAN 15.19 28.12

Ours 13.56 20.54

2025 55 1 H n



THENNH =

3.5 MY

S EUR . RSO A U BB R DF-GAN Y A=
BB BAE TR XS e, g g [/ — A SO, XFEE 3 TR E v
RO

fE CUB $4fs 4 E v AL RO il 4 fTaR. 72568 1R
BB, AR A= il i B A Bt T 3 € 1 I AN e 4 £
1k, DF-GAN A B G EAR R SCAR AR 1 KB4
EA R EGAE AR N ZIEEBXT L, WA
AAERIARNS T DF-GAN AE U UG 515 3] — & 1T, X
TICRFER I — S Ay, 7EA MG R #AF 3 TR AR R
R H 2, ASSCHE S 177 V5 B8 8 0 M A 2F il BUR R & SC A
k.

this bird has a
white chest and
belly and black
markings on its tail
and wings as well
as a black band
over its eyes.

the head of the

)Uli bird is light tan
while the belly of
the bird is yellow.

this bird has a
grey crown as well
as a brown belly

this bird has wings

that are black and

has a black bill

DF-GAN

Ours

B 4 CUB-Bird # 4% 55
£ COCO i #% % b 19 26 B B & %) B 4 | 5 B o,
COCO G MMAEER, BREER, FUBR
A B G R R R T RECRIE LS 7R3 3 IR, AR
R E Y% DF-GAN s sz, BRI M. 55 4 18 4 pe
B S5 4 IR T BUBE R = & .l 7E AN B 4
BRI B, IF B SCE B BB AR AR T DF-GAN B —

SEFET

Several skiers all
YZ'X standing in a large
group on the side

of a mountain.

aclose up of a A pizza in a pizza
plate of food with box with various
broccoli toppings.

Asmall boat that is
traveling in a lake.

DF-GAN

Ours

B 5 COCO # £ %5k

H 2025 55 1 8A

ALV T — T B T 25 AR 18 SOHE o 1 SOA AR R 7
%, {£ DF-GAN Ry3Eaf b, SIAGRAFHIsmEE, F5% 0K
RRAE, A s s N B & R, 8 i A
1T 78858, N T SRR AR RS SOR IIE S Bk, BT
BURBREL SIN TR . 8 I SEIRAIE Y T et Ja AR
AR T PEE RS IINEZESUER, WRiEE
SRR, WA S R A R N A R B

SE R

[1] ZHI J L. PixelBrush: art generation from text with GANs[J/
OL]. Computer science,2017[2024-03-19].https://www.
semanticscholar.org/paper/PixelBrush-%3 A-Art-Generation-
from-text-with-GANs-Zhi/9cfdf0c3248c3703481ee93{f8abd4
c08fc0a75f.

[2] SANGHI A, CHU H, LAMBOURNE J G, et al. CLIP-Forge:
towards zero-shot text-to-shape generation[C/OL]//2022
IEEE/CVF Conference on Computer Vision and Pattern Rec-
ognition (CVPR).Piscataway:IEEE,2022[2024-04-09].https://
ieeexplore.ieee.org/document/9878592.

[3] KAWAR B, ZADA S, LANG O, et al. Imagic: text-based
real image editing with diffusion models[C/OL]// 2023 IEEE/
CVF Conference on Computer Vision and Pattern Recog-
nition (CVPR).Piscataway:1EEE,2023[2024-05-14].https://
ieeexplore.ieee.org/document/10203581.

[4] RAMESH A, DHARIWAL P, NICHOL A, et al. Hierarchical
text-conditional image generation with clip latents[DB/OL].
(2022-04-13)[2024-05-19].https://doi.org/10.48550/arX-
iv.2204.06125.

[S5]YUJH, XUY Z, KOH J Y, et al. Scaling autoregressive
models for content-rich text-to-image generation[DB/
OL]. (2022-06-22)[2024-04-11].https://doi.org/10.48550/
arXiv.2206.10789.

[6] MIRZA M, OSINDERO S. Conditional generative adver-
sarial nets[DB/OL]. (2014-11-06)[2024-06-19].https://doi.
org/10.48550/arXiv.1411.1784.

[71 KANG M G, ZHU J Y, ZHANG R, et al. Scaling up GANs
for text-to-image synthesis[C/OL]// 2023 IEEE/CVF Confer-
ence on Computer Vision and Pattern Recognition (CVPR).
Piscataway:IEEE,2023[2024-05-10].https://ieecexplore.ieee.
org/document/10205294.



5 HENNA

[8] TAO M, BAO B K, TANG H, et al. Galip: generative
adversarial clips for text-to-image synthesis[DB/OL].
(2023-01-30)[2024-03-12].https://doi.org/10.48550/
arXiv.2301.12959.

[91 QUAN F N, BO L, LIU Y X. ARRPNGAN: text-to-image
GAN with attention regularization and region proposal
networks[J]. Signal processing: image communication,
2022,106(8): 116728.

[10] TAO M, TANG H, WU F, et al. DF-GAN: a simple and effec-
tive baseline for text-to-image synthesis[DB/OL].(2022-10-
15)[2024-06-19].https://doi.org/10.48550/arXiv.2008.05865.

[11] DING M, ZHENG W D, HONG W Y, et al. Cogview2:
faster and better text-to-image generation via hierarchical
transformers[DB/OL].(2022-05-27)[2024-05-06].https://doi.
org/10.48550/arXiv.2204.14217.

[12] REED S, AKATA Z, YAN X C, et al. Generative adversarial
text to image synthesis[C]//Proceedings of the 33rd Interna-
tional Conference on International Conference on Machine
Learning. New York: JMLR.org, 2016:1060-1069.

[13] ZHANG Z X, SCHOMAKER L. DTGAN: dual attention gen-
erative adversarial networks for text-to-image generation[ DB/
OL]. (2020-11-21)[2024-05-02].https://doi.org/10.48550/
arXiv. 2011.02709.

[14] ZHANG Z X, SCHOMAKER L. DiverGAN: an efficient and
effective single-stage framework for diverse text-to-image
generation[J]. Neurocomputing, 2022, 473(7):182-198.

[15] YE S M, WANG H, TAN M K, et al. Recurrent affine trans-
formation for text-to-image synthesis[J]. IEEE transactions on
multimedia, 2023(26):462-473.

[16] ZHANG H, XU T, LI H S, et al. StackGAN: text to photo-re-
alistic image synthesis with stacked generative adversarial
networks[C/OL]//2017 1EEE International Conference on
Computer Vision (ICCV).Piscataway:IEEE, 2017[2024-05-
01].https://ieeexplore.ieee.org/document/8237891.

[171 ZHANG H, XU T, LI H S, et al. StackGAN++: realistic im-
age synthesis with stacked generative adversarial networks|[J].
IEEE transactions on pattern analysis and machine intelli-
gence, 2018, 41(8): 1947-1962.

[18] XU T, ZHANG P C, HUANG Q Y, et al. AttnGAN: fine-
grained text to image generation with attentional generative
adversarial networks[C/OL]// 2018 IEEE/CVF Confer-

ence on Computer Vision and Pattern Recognition. Piscat-

away: IEEE, 2018[2024-05-16].https://ieeexplore.ieee.org/
document/8578241.

[19] ZHU M F, PAN P B, CHEN W, et al. DM-GAN: dynamic
memory generative adversarial networks for text-to-image
synthesis[C/OL]//2019 TEEE/CVF Conference on Com-
puter Vision and Pattern Recognition (CVPR).Piscataway:
IEEE, 2019[2024-06-11].https://ieeexplore.ieee.org/docu-
ment/8954283.

[20] RUAN S L, ZHANG Y, ZHANG K, et al. DAE-GAN: dy-
namic aspect-aware GAN for text-to-image synthesis[C/
OL]// 2021 IEEE/CVF International Conference on Computer
Vision (ICCV).Piscataway:1EEE,2021[2024-04-12].https://
ieeexplore.ieee.org/document/9710042.

[21] TAN H C, LIU X P, YIN B C, et al. DR-GAN: distribution
regularization for text-to-image generation[J]. IEEE
transactions on neural networks and learning systems, 2022,
34(12): 10309-10323.

[22] WAH C, BRANSON S B, WELINDER P, et al. The
caltech-UCSD birds-200-2011 dataset[J/OL]. Computer
science,2011[2024-06-19].https://www.semanticscholar.
org/paper/The-Caltech-UCSD-Birds-200-2011-Dataset-
Wah-Branson/c069629a51f6c1¢301eb20ed77bc6b586c24
ce32.

[23] LIN TY, MAIRE M, BELONGIE S, et al. Microsoft COCO:
common objects in context[DB/OL].(2015-02-21)[2024-03-
19]. https://doi.org/10.48550/arXiv.1405.0312.

[24] JIA T Y, CAO XY, WANG B H, et al. Certified robustness
for top-k predictions against adversarial perturbations via
randomized smoothing[DB/OL]. (2019-12-20)[2024-06-11].
https://doi.org/10.48550/arXiv.1912.09899.

[1E&EENT]
2448 (1999—) , B, MmERAEBEA, MEHF A,
R REET. BBRAESE,
Bedlg (1978—) , B, mEFWA, W, SFER,
B e NLER. BRAE, FEAes.
(I8 B 3 2024-10-14)

2025 F5 1 58 n



