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Text-to-image Algorithm Based on Generative Adversarial Network

DUAN Ya-Ru, ZHAO Jia-Yu, HE Li-Ming
(School of Information Engineering, Chang’an University, Xi’an 710018, China)

Abstract: Text-to-image algorithm requires high image quality and text matching. In order to improve the clarity of
generated images, a generative adversarial network model is improved based on existing algorithms. Dynamic memory
network, detail correction module (DCM), and text image affine combination module (ACM).are added to improve the
quality of generated images. Specifically, the dynamic memory network can reﬁrfe fuzzy images and select important text
information storage to improve the quality of images generated in the next stage. DCM corrects details and repairs
missing parts of composite images. ACM encodes original image features and reconstructs parts irrelevant to the text
description. The improved model achieves two goals. On the one hand, high-quality images are generated according to
given texts, with contents that are irreleyant to the texts preserved. Second, generated images do not greatly rely on the
quality of initial images. Through exf)eriments on the CUB-200-2011 bird data set, the results show that compared with
previous algorithm models, the Frechet inception (FID) has been significantly improved, and the result has changed from
16.09 to 10.40, which proves that the algorithm is feasible and advanced.

Key words: generative adversarial network (GAN); detail correction; dynamic memory network; text to image; text

image affine combination module; image generation; deep learning
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DMGAN - 16.09 4.75+0.7
ManiGAN| 24.29 4.79+0.7
%2 = 10.40 5.37+0.2

3.3 SHEnA e

RANFICNLNG, LI E+ACM, 5313
L2 M 25+ACM+DCM L5645 H 25 R kAT LR, 45
WEE 2 fiow, ATRLE NN DCM. ACM R [ 2
Al DL AR AR A . S ELINN DCM ) R 45 45
P IS B =t 2 I BE i B, R 9 LA GE T 401 5
S EAT A R R I P 50T B B v N ACML (AR
B FID ¥ s a2 5 R an A s oA A, RSB T
E3CARTRAEE.

WAL ZE+ACM 7= 2R 1 B AT B e an 16 8 B
7R, ATRUE R R ZHUE LT I ACM I 25 RS f
T SRR 1 5 2 ) Az B 5 SR AN B AR AR AT LA RO 56
1 5e .

LM ZE+DCM 7= A4 B 5 i 9 o, X1
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i EN RSN

SCAFRIA 873 T LLAS i AS MG T 24015 HE  th A5 2
TARGF R IE, 2Rk 52K AL SURT AT M (K 4 . (ELAE

A R PR SE RS L, R % T 5 K 2
B RERAT 93,
2 JEAhAE g5 R
Y FID| ST
PSSRV S S 3572 3.27+0.09
AL M Z+DCM 30.71 5.27+0.3
FFCIL M K+ACM 15.46 4.2440.7
FHELZ M +ACM+DCM 10.40 5.37+0.2

XA R ER )
NG JEEBE, SN
WA -

—FE RO B
IR
BEHANAE

KEEHTE.
—RNY, \
PR BN
SHEERE E. N

TR SR K
=R, Be
PRI R 9 €2
R

R ARV NS
+ACM

K8 R, 1L Z5+ACM AT LAL ]

B RARIS, PR e
B 1R e

i e RN S
LR 15

SR (00 S B A,
10 14 AR B,
a‘mﬂwat@gﬂi, M
zwéﬂya T
R W R
RUKRGAN, HE AR |
B SRR 1 R

BN GRS, Sk
RE@mBe, MRHEHE
S AR .

Bk, MR
o, SRS F

Jgs

AttnGAN  ControlGAN

K10 /R T AttnGAN. ControlGAN. DMGAN.
ManiGAN Lz A SCHE 7 DM-ManiGAN 22 J8] ) AT A4k
oA, B 10 RN, ARSI J5 1k IR 7E SCAAE i B
I — LR, A sl R A — E e . BB L
UG AN SCA IR 2 18] R4 v B (1 S — 35k, TR A
TREE T 5 SCARTE R IX I, BTy 5, sS85, I
HL R A1 5 250 i, AN TR AR S AR A B E
BRher b AN AR Sk IR 2 IE TR A sh A AR vT LAAE A, L
A LA RCR.

¢ )

-

AR AN
5, EREAD
S I
§¥£$—Eﬁé§

J5 ] LA E S Ss
+DCM

B9 HmERE, iCiZM%+DCM A AL B

. £\

DMGAN  ManiGAN AL

K10 AttnGAN. ControlGAN. DMGAN. ManiGAN L} A3 DM-ManiGAN #:%4 f{) A] #14k,
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4 SRR

BN SCAR AR il AR A AE 11 6 06 DX 330AS B AR 4 1
AR AR 1M B BORE AR T & R DA R AR
G 0T B A o P ), AR SCER T OB AR AL DM-
ManiGAN. DM-ManiGAN K £ 51500~ 4= il 1 B A 4B
LA B v )3 B R R B AR B B B A L Gl B AR 2
BRyRah T RUE A 25 ARIE S AT 2 R ) 25 i
ACM, DCM L5 i E 3 | SCARFE IR BRI A 25 . 52560 45
SRR T ARSI IEAE B AR BT TH 1A RO AN = A vy
Ji B PG B AR ER P, BRSO 7 S A T LG M
B, HRIE A — L ) S LE, e s 2
FEVEAE; P AR RS, UG I AT S5 S U XA
75 I JE I

1% 4. DM-ManiGAN 5032

for epoch in range(start_epoch, max_epoch) dog *

while (step < num_batches) do: ' ©

(1) 1 U 2R B i e
() B
BrEg 1 AE B : 2Ry —Golz,s)
Bt 2 AR B : LR —Gi(Ri_ W)
(3) BB HI R A 0 2%

for i in range(len(netsD)) do: // len(netsD)«—3
errD(H| I #3451 2R Lz)l-‘——%[LDil +L,'2]

Lp; =Ex-py,, 108 Di(x)+Expg, log(1-Di(x)

Lpjp =Ex~Pyyy 108 Di(x.5)+ Ex~pg; 10g(1-D;(x.5))

(4) T A R AR X 2% - maximize log(D(G(2)))
THHEIZR G R
step«step+1
gen_iterations<gen_iterations+1

errG_total,G_log s<—(— % [EXNPGI_ log D,-(x)+EXNpGi log D,-(x,s)])

kl_loss—Dgp(N(u(s), X (sNIN(O,1)
perceptual_loss— ﬁll‘pi(l’)—w(l)llg
errG_total += (ki_loss+perceptual_lgss)

(5) IR EHZH a "
if epoch %6 20 == 0: /120 7 epoch {347 — V£ B

save_'model(netG, avg_param_G, netsD, epoch)

End if

save_model(netG, avg_param_G, netsD, smax_epoch)

End while
End for
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