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Text to Image Model With Classification-Reconstruction
Stack Generative Adversarial Networks

CHEN Xinjing, CHEN Duansheng

(College of Computer Science and Technology. Huagiao University, Xiamen 361021, China)

Abstract: Using the stack generative adversarial networks, we propose classification and reconstruction stack
generative adversarial network. We have generated 64 pxX 64 px resolution images in the stage | , then we
synthesize 256 pxX 256 px resolution images in the Stage [[. In each stage of the text to image, we add the
image category information, feature and pixel reconstruction information to assist in generating high-quality
images. In this paper, we test and verify the presented model on Oxford-102, Caltech-University of California
San Diego Birds (CUB) and Microsoft COCO (MS COCO) datasets, and evaluated the quality and diversity of
generated images with Inception Score. The results show that the model proposed in this paper has certain
effects, Inception Score on the three datasets were 3. 54, 4. 16 and 11. 45, respectively, which increased by
10.6%, 12.4%, and 35.5% over the stack generative adversarial networks.
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Fig. 1 Architecture of CRStack-GAN

F P T Ca) TR < SCAR T e 2% A7 98 i ASE TR I 0F A4 S o o ARG 7 1) A R AT DR B L A 2R RS A
64 px>X64 px [ G AL 45 R 64 px <64 px B IR CHE s B 5K B0 285 R R AR I XA 21 Y
5 ik A SCARRAE 1] i R4 T PR 82 L 83 PSP AT 1 4 BUZ A5 20 P AS 8] A9 M8 32 0 A o 35 — > M3 40 A 40 )
i A G EL AR DA RS SCAS SR T IE L 565 2 /M58 43 A 40 ol i A LR T Jg 26031

H P T Ch) TR SCASRRAIE o) 5 28 3k 2% 10 10 5 A 1Y i ) 5 ek 5 5 — B B AR ARG 64 px X 64 px HY A
25 R R AR JE A5 B Y 9K B EAT PR L8 0 AR AR AR AR 256 px X256 px BYEIMR 2R T B By H) 5 8 5
55 1 Br B[l Ok A BIR 2 256 px X256 px.

P15 SCHRLO v il 70 ] i R B A () £ 1 0 ) 2 B B L B 1 7 0 4 B R R 1 — 4> 326
i JH T i A PR B0 B s 2R ) o O LA AR AR BV R T B R S AR R B IR Lo 1 Lo » P R 2E
J B 0
1.2 SKHEREED

T B SCAS IR 7R D AR 18] i, SR T SCRR L 14 1T 25 09 7 445 2 8 BRI 24 1t 22 ) 2% (char-CNN-

http: / www, hdxb. hqu. edu. cn



5 439 Whag b, 55 028 oAl AR A0 SO ST 9 2% #) SCAS A i 1145 48 Y 551

RNN) SCA i i 25 85 SCA R K m WA IE & ¢ . ¢() ERY Ll T ¢ (o) & — A 4 1) & (N, >
100) , 7E 4 it A7 PR 1 D0 T » 3 SO A6 5008 IS 18 2 R R 1 2R BRSO T o IRk A ] 8, R
FHSCHERLO 14t 1 25 R 1 s AR O 1] £ @ (o) AL AR YR 1) 25 1F 8 & ¢, e € RY:,

T8 S5 A B A SR ey 1) it (o) 3l 2o 4 3 12 )2 A5 B (E p (O R 7 225 BE 2o L8RI5 B = 30
34 NCO, D LR FE &, 0 25 F 8 5 ¢ 2K

¢ =pn) +X1)Os. (D
(D) A O FRIRH BRI Z X N AR T Ry T 3G 5T B Rk S o LA A B E U 2 0 e R P i AR R
bR 45, /Y
L. < D (N(u() 3% || N3 D). (2)
L L 2 KL EAHK 5 D, 7 KL B
1.3 E1ME

FESS T B B SCARRRAE 1] 8 28 3k 25 0 3 5 B R J5 75 20 10 2% 178 o e R BB AILE 75 = AT PRz €
R 38 o A g 2 i 64 px X 64 px IR L. 7ERARAE BLAs o B ¢ Tz PR L 38 42 0% 12 28 HL AR
KN AXAX N, k& 25 8 Hoal 3 R AE B BO AR A B 64 px X 64 px MEME ik 5 . N, =
1024,N.=128,N.=128.

FESS 1B B 20 50 9 45 rh B A 64 px X 64 px 11 IR I SCAS 75 3 A% 15 R A9 SR DG B 2 1 AR
BT Dy FEMG SN AR 2 MR 20 A Do 155 8 SCARFRAE ] 5 (o) 38 3ok 4 3% 35 2 0% L6 Ak A W 7
At Lo oL € RY B Lol 28 A JR G A8 UK/ R 4 XA XN, ik N ARG K 64 px X 64 px [ EI&R
I, 53t FRBEGAE B R /N 4 XA X F sk M. M ORI N (6 F @l E b 47 DR IG  45 51 o 18] )2 59 4E 5K
Q. HKR/NH AXAX(F+HND. 5 8 Q /il AN BREAECH 1A c MEBUZP. BEFEN 1
(145 B2 7 A RN R SCA DR TRE BE I 3250 Al Do s B AR N ¢ BB B2 77 AR EMR S A 2 I M 2
434 Dy
1.4 FIME

TR 1 B BE S A SCAR NS T B BeAR i 64 px X 64 px WY EIR Lo it 256 px X256 px [ &%
L. B 56 K5 T BB AR LY 64 px <64 px B EHR L il i B R RAE TG 8 R/ A 16 X 16 X H 1y T.
PG SCARRHE 1) i @ (o) 3l 1 S5 3 A T A AL R N ZE1Y ¢ 8% ¢ il 28 [ A8 i K /Ny 16 X 16 X N,
FIPOK THP A HEE T HHEE AR K/ 16 X16 X (H+ N 5k & B, &5 ¥ P& E ke
B i FoRFEA AL 256 px X256 px [ EIMR I; .

55 11 B B 0 40 0 R AR T B B SRl B SCAS R AE 1) £ (o) 3l i S i 42 2 A G e R 1 1L €
RN WG L3l 2o 28 (4 JR AR BRIV R 4 XA XN, 15k Ny K 256 px X256 px I EMR 1, T R FEAR B
KANK AXAXF {5k M, 8 M, fUN, 76 FalaE F T ot 8 20 b 2 ik ki Q.. B o Q1 4%
9130 38 PR A2 R L 19 380 A5 U R PG SCAR VG T B3 A ME SR 43 A Dy » LA S R S 5 AR 25 I %50 A D
1.5 JIZ&HH

51 . 1B BOR R U205 =X 22 A B Be i Ul i s 43 0K R SCAR XS (LS 1) (IS L) S
L) HEAF N G o 1 S 5 3O 1 A DE S i) 052 R8I o A e A i) R AR S L, 5 SO L,
AN UG FE 1 5 58 UG DO S0 O Lo 43 284505 Lo 53 51 4

Ly, <~ H(Ds(I,,1,),1) + (H(Ds(I;,1,),0) + H(Ds(I,, ,1,),0)) X 0.5, (3)
Ly < H(Dc(,,1,),C,) + (H(Dc(;,1,),C,) + H(Dc(I, ,1,) .C,)) X 0. 5. 4
K@), (D H FRzg UK C f1 C, 435 EHER L L, B 2R 5IAR %
90 28 ) 52K BRI
Ly = Lp, + Lp.. (5)
AU % Lo~ H(DsU,1,) 1) Lo~ H (D, 1,) . C,) A= 5 #8115 BB 5
L(:.o - LGs +L(}c JF/\o Lkl. (6)

6 H s Lo g Bty i A BRI 23 ik 520 S B
T A s B M SO A B (0 A A TR A DA i B L S AR AR A R T A A B G pR R L A

http: // www. hdxb. hqu. edu. cn



552 A R e Al CA R B 2R O 2019 4

FRAE B AL 3R 22 AR R B DR 22, Hoh R IE B IR 22 Lo = | /o (Ll — fo (L L) |50 Hodr s £ (L 1D
oL L 3 RIS R SCAR X (L L) s (L L) P HE A s v A B o ) 2R AE QR R MR 22 H
Line = [ L1 (15 0 A= i i 1) 952 5K e K028 Sy

Lo = Leo + Loe T AL + A1 Licaure T A2 Ling- (7
K DH 20 =20 =12, =15 Lo R M BG B9 25015 B LRCRHE FIER 2R F A k.

2 XWHERSHH

2.1 HEERTHIER
h T BB AT &M 43 #E Oxford-1022, CUBY il MS COCO™ % is 85 ik 475056, B ¥l 4
Nk 1 P,

Tab.1 Experimental data
S Oxford-102% CUB™ MS COCO™
VeSS LUREWES PIES Mk 4R PI[E S MRS
5 5 7 034 1155 8 855 2 933 80 000 40 000
[ 4% 3l AR B 10 10 10 10 5 5
S SR SCHR L9 THp R RE B9 PF A #5 #% Inception Score ™, H 1 0 o0
I = exp(E, Dy (pCy | 2) || p(y))). (8)

R H o A RFEA s v 4 Inception model i fY 4725
— NG A R N 3 A A HLAT R SR G DR B G o A p () RIS R AR p (v o) ) KL
FRE IO 32 K R
2.2 EEIFEE
T BUETY 1.5 52 M AR AE AR FE AL 45 2R O AT RLTE L 7E Oxford-102 Bdls 4 b EAT XS L 52 56, 2F
BRI 2 Bi.

the flower is
11 it I
the petals of the yellow with petals
X that are soft,
this flower is this flower has flower are smooth. needle
pink, white, and  this flower is this flower is long semi wrinkled in P ;md
et o yellow in color,  yellow and white ©range and yellow pointed bright appearance and are @ Zratel
e and has petals in color, with incolor, and has  orange petals with purple in color i i
tals that are . . arranged in disc
that are yellow  petals thatare ~ P€ abrownseedy  Wwithacenter thatis
i long and skinm . like manner
near theovary. multi colored. g Y. like.stamen yellow.
around stamens.
M 'n /'
Lg
Lao
Lai

B2 A R 0 02K s TE Oxford-102 4k b A= B IEHE 7w Bl

Fig. 2 Example results conditioned on text descriptions from Oxford-102 test set
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Tab. 2 Inception scores by different generator loss on Oxford-102" test sets
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Fig. 3 Example results by conditionedon text descriptions from CUB test set
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Fig. 5 Example results of CRStack-GAN model trained on Oxford-102

while changing some most attended words in text descriptions
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