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Configurable Text-based Image Editing by Autoencoder-based Generative Adversarial Networks

WU Fu-Xiang, CHENG Jun

(Guangdong Provincial Key Laboratory of Robotics and Intelligent System, Shenzhen Institute of Advanced Technology, Chinese Academy
of Sciences, Shenzhen 518055, China)

Abstract: Text-based image editing is popular in multimedia and is of great application value, which is also a challenging task as the
source image is edited on the basis of a given text, and there is a large cross-modal difference between the image and text. The existing
methods can hardly achieve effective direct control and correction of the editing process, but image editing is user preference-oriented, and
some editing modules can be bypassed or enhanced by controllability improvement to obtain the results of user preference. Therefore, this
study proposes a novel autoencoder-based image editing model according to text descriptions. In this model, an autoencoder is first
introduced in stacked generative adversarial networks (SGANs) to provide convenient and direct interactive configuration and editing
interfaces. The autoencoder can transform high-dimension feature space between multiple layers into color space and directly correct the
intermediate editing results under the color space. Then, a symmetrical detail correction module is constructed to enhance the detail of the
edited image and improve controllability, which takes the source image and the edited image as symmetrical exchangeable input to correct
the previously input edited image by the fusion of text features. Experiments on the MS-COCO and CUB200 datasets demonstrate that the

proposed model can effectively and automatically edit images on the basis of linguistic descriptions while providing user-friendly and
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convenient corrections to the editing.

Key words: text-based image editing; generative adversarial networks (GANS); interactive editing
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A FRREAE A2 1, AT 5 7 2 BUASHE G SR % 18 BB GOR R /S5 2 RV 7 P AR 5086, Xu 45 A 0
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Lgy = =Ejpe, ) (10g DY () +10g D (I1T1) + Leonsrast (1. 7. T1)) + Loonsoican + Lucg (1.1) ©)
Horr, DY LG AS D 1047 46 PR JE 2 AF 35, 10 DY A8 o4 P U5, Leonwoioan A Leeg 25T
ManiGAN H R 2K R R -
Lconroigan = Lpamsm — Leorre (i , T) + Lreg( ) (10)
JCrf, R Lieg (1,1) P95 SCHUTIPEUR T T 1013 3V 8390 25 IR Leome (1,T) P95 W2
(yib) My, )
lyabil]| M|
e, by € RISl 55 i Al RS AE, SRR I SRS My - exp(M7] - My )| Coom, Forb Mj € REOWH
g My, B IS LA 2 BOY B R AL T Leonsuast (1,7, T7) RV SO HE RSk, (A8 25 BT B 7 DR T S0
T T Leonssas (1.T.77) 5 3N
Leonsrast (1. 7. T1) = max (Leorre (£, T) = Learre (1. T1) + o0, 0) (12)
b, po JEXS HEREREI B AR, [RIA M, F50 &% Dy AR PR ECA -
Ly = Ej_pg .1 (log DY (1) +10g D (11T})) = Leome (1, T1) + Leome (I, T) = Epp,,,, (log D (IT)) +1og DY (D) (13)
HANGRE TG K I RS R4, AT TR Gpen BENLILHT 78848 7 LUsde i 2.

Leoe (1.7) = Z S igmoid[ a1

4 TR

4.1 HiEsE

AR A, 5 2k 3% 50 MS- COCOP* I Caltech-UCSD Birds-200-2011 (CUB200) " ¥4 &2 3EAT ¥R . 75
MS-COCO ##fi g, TATIRHA 2014 PRI £t & R 23 U7 3K, &K1 Tl 2R3 206015 K240 80 000 7K I, I
HB23 WAL T 40 000 7RI 7. ZEAR AL 80 MR FIF A, HAEKIE v BA 5 A SCAHIR. 1 CUB200 #i4in
RALE 200 DM, WA 11 788 TRIE F, L ARk IE A 10 bk A8 oAk BERFE. 75 CUB200 4 48,
FABLF BT e, FRATIA AN XA HeH Rl 4 5 K
4.2 FENIERR

S Inception Score P43 (IS)!™ 47 &l fg ™), (8 by T LA 1) T4 7 SC HL 2 REAL 10 B, DALtk vl DL A P A
& MR IR, AS SR Inception ARAUK VPG REAIMERE. B T Inception Score, XU Li 25 AP, Tl 158 FH 4 i
FEIETEbR (MP) e & g R b A0 5 18 B AR SO SR A 5 & R A5 b S G A 15 J &, 49, 5 1) MP
R R 1) SO - PG H ADUE R 1 G B AR Ak e Ak, 20T Xu 28 A, 3RAT TR R-precision 418 K it H br SCAS
KR S 2 5 PG 2 IV E SCAR- UG ARBLEE, A LSS TRt AR . Bk, 45 e — > B bR SCARRIBENLIE £ 09 99 A
IT_EEEBUVK, SV H AR SCACFRAE RO B 5 A 5 R I AR SZ AR ABLEE T 0 Ath SCACI, K 3 A& AH I, 17 R-precision

5 52 BT A R bR A A R 1 L 2R

43 LIk

ARSCRGEET 3 AL Ouryyyy RN AL SDCM BRI Our,, oy En A BITC 4 AT DY V2R R,
Ouryy, W5 e MR . FELR L TAGAN!IH1 ManiGAN"!, JEAMERATH VR I SISGAN K BSR4y 26 1 4
BT {E CUB200 fil MS-COCO 4+ (1) MP A IS, Horh, i T AP HURIIL R AT LA, FoATTZE MR AL Hh B AL
¥ 7 HFXA. 55 SISGAN, TAGAN Fl ManiGAN Af Lt, A&SCETY MP 75 CUB200 H3 10T 7.53%, & MS-COCO
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BN T 35.36%. fE CUB200 71, Our,, 1 IS 4y 5.06, [k TAGAN [ IS 1 0.31, IX /2 th T 4w F2 5 = 5 1 S B 1%
I AT BE 23 I8 B9 R AR X B (128 50, T CUB200 [ 1S FEAR PFAN B TR BUIEAT A, BRI VT 43 S5 A N A 1
XA R L TAGAN ZOCRGF I B ManiGAN TE IS $a b5 FARAK 0 S 8. 4R T, Our,, M 1S kb SISGAN &, H.
Oury; ] MP Lt TAGAN [1) MP & 11.60%. 4k, Our,y ¥ MP T IS # & T ManiGAN, 1X R W BATMBLAY o] LS A7
R g B PR 1%, R IR R R AF MS-COCO 1, Oury, ¥ IS 5 T-3£4E, 31tk ManiGAN B T 2.07. Oury, 1
MP 2 39.29%, SEESANELIIN T 35.36%, XA WIFA | IS BL AR 7] LA R AL 31 43 27 550 1) 1R,

# 1 {£ CUB200 F1 MS-COCO %4 4E [ 1) MP (%)/Inception Score ¥4}

Dataset SISGAN TAGAN ManiGAN Ourpngin Oury,pu Oury
CUB200 2.2/2.24 15.86/5.37£0.06  20.95/4.36+0.37 26.77/4.70+£0.23 28.49/4.88+0.20 27.46/5.06+0.22
MS-COCO 4.2/3.44 N/A 3.93/23.78+0.53  31.01/19.29+0.36  37.02/19.35+0.17  39.29/25.85+0.43

LEVEA I SDCM 8L T, A% T Ouryy F1 Oury,opy, O, ) MP £E CUB200 H R % T 0.69%, 7 MS-
COCO 1 FF& T 8.28%, 4RM, 150 53R s T2 2%, Our,,, (1 IS £E CUB200 Hi/b T 0.36, £ MS-COCO Hijgzb
T 6.56. Kt 25 SRR W] SDCM A USR5 R 4 48 1) BT k. Ak, 2R3 T4 A5t DY IS LT, Ouryopy
MP 7E CUB200 1Lt Our, i 1.02%, 2R #E MS-COCO H' Lt Oury;; 1k 2.27%. 4, 5 Our,, 4B, Ouryopy 1 1S
DT 6.5, XKW T TLAA N HUHUR R 2 T 5 - i

R 2, ARSCBAL) R-precision RS i FREEARAL. FIXFFHE4LL, Oury,,i, 1Y R-precision K55 £E CUB200 Al
MS-COCO H 43548 T 38.54% F1 90.91%. Ak, bk SDCM wJ LAfE CUB200 Hi ) R-precision ¥§/% 2.65%, 7
MS-COCO 2 & R-precision #5% 19.93%. M4, 1A AP K DY IEIL T, Oury,opy K R-precision K
FEAE CUB200 H R[4 T 0.63%, £ MS-COCO 1 N4 T 17.73%. K, &5 R WA SO HAT 54 i gmaE g ).

%2 7E CUB200 #1 MS-COCO ##i4E 1] R-precision {43 (%)

Dataset TAGAN ManiGAN Our,ain Ouryopu Ouryy
CUB200 9.57+0.52 57.04+0.51 92.93+0.38 94.95+0.38 95.58+0.36
MS-COCO N/A 0.18+0.2 71.17+0.56 73.37+0.49 91.10+0.46

4.4 SIS

1EE 4 58 L ATIPI T, 455€ Source Y5 EIGORIIL 1Y) H FRSCAR, AHXS T 382k, ANSCHEZY Oury, iR (MG aL 5
I HLA% A <brown wings and crown”l“white belled” 1% . B K £E 64x64 F1 128x128 43 #E T 1 F Ia) 2w 45 1<
B 3 IR S, Ouryy, o AT Ourgyy o SR8 5 N4 L0 g 48 45 SR, A I LA 25 T RS S0 A8 595 10 Ouryyy, 1 2
256%256 S HER I EIG B e, RISk T Fgniiaith, nT DU 2% g 48 45 T AR B T 58 2 (WU BG40 1 R AL, R i
RRAEGS T LY, Ouryy iy 223 SDCM IIRTFREIAN, HE5 R AT Ouryy o F Oury, o 1), S48 T 5 20 AT ik 44 45 2R
Pk, MR AR S UE T 1 AR R L AR 1 AT AT PR AP, £ MS-COCO H, 45 i H bn SCAR LA N b 4E
ML) — 3R (7K 45 55107, Oury tBERAL T ELIELL 3 25448 SR 405,

A 5, e IR Source Y5 EG, FoA 4 @ AR 1) B Axda i SCAR, o] LLE B4R SCBERL l DR B A S04
Y45 PG IR I PR B SCAR TG A1 . a0 e 1A W6 B 1) 1, AT LIRR 8 E A SCA“brown body” Fl“grey belly 254l SR FAF A2
JRAH R BERFAE (K 4% tE o, EEAE ] SDCM A5k, Ouryyy o 1T LA 55 4w 1%, 3t 50 W) 75 22 3 G AL B LA i
— R B AR SCAME IE IR E A

(1) gmiEi S

FEE 6 T, R hR Gl G2 Al Gs 23 i R A GYin L GY#n Rl Gspen T 15 21 (A 4 445 5 “more” 37 HE 5 AR
B Gypem WSV “op2” 8 m BEFT N 2 Y. ZE K 6 ¥ CUB200 30 55 1 15, JRATT e 0 30k 50 18 it S B 11 40 3, T4 B
S A PG R G A AT 38 TR Gopow FREER, 3B BT SE N A 2 i A Sk, ik —2b
52, Ouryy more FEHEE AN IIRFAIE. X T MS-COCO Hidha 5 th 19 52 b 5B R AT ALK 1 e, HLRATTWT KAt 28
N T SR 2 S g 4, AT L AR O B Bk 1 405
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(' This white bellied and neck bird has brown wings and crown, the bill is orange. CUB200

TALL

Source  TAGAN ManiGAN Our,,,  Ourgy Our,,
This is a brown bird with black wings and a pointed beak.

Oury Our, Oury jny

Source  TAGAN ManiGAN Our,,,, Our,py Our,, Oury;
This bird has a yellow breast and belly with a sma]l and pointy beak.

Source  TAGAN ManiGAN Our,,;,, Our,py Our,, Our,

all, inv

MS-COCO

Our,

A couple of peoplestandmg next to a gray car in a forest.

Source MamGANmamMamGAN Our,,, Our,,ny
A plate of broccoli ham pasta and parmesan.

Oura,, 0 Ourau, i OuralL 2 Oura]] inv

Source ManiGAN,,;,ManiGAN  Our,,,,  Our,,py Our,, Oury; o Our, Our,;,  Oury iy
Two vases with intricate paintings on them on a wooden bench

Source ManiGAN,,,;,ManiGAN  Our,;, Our,,py Our,, Oury, o Oury, Oury ,  Oury iy,
4 gaiRonl: B e B bR g e SO

A bird with a wide bill, black eyebrow, brown body, and bright red wing coverts. CUB200

] Our,,

Source MaanANmam ManiGAN

Oury o
Small white breasted bird with brown wings, crown, and tail feather, brown beak, orange eye.

Ourau, 2

UL g0

L Source MamGANmam ManiGAN U0 Our,, Oury o Our,, »

J

A large tree and a tower with a clock. MS-COCO

Source  ManiGAN,,,;,, ManiGAN Our,,i, Our,, Our,y o Our,y Our,
A backyard garden WIth a fire pit in the middle.

Source  ManiGAN,,,;,, ManiGAN Our,,;, Our,, Ouryy o Oury Oury,

K5 A AN ) bR G SO (2 s 1]
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A small brown bird with white eyebrow and malar stripe black throat. CUB200
Source ManiGAN ~ ManiGAN,, Our,, Oury g, Our, gigs Our, gage Our more

A small mainly yellow bird with some of it's primaries tinged with it.

Source ManiGAN ~ ManiGAN,, Our,, Our,y g Ouryy; Gigs Our, gacs Oury more

A close up of a sandwich and a cup.

Source ManiGAN ~ ManiGAN,,

Our,, Ourau, Gs

A paper plate with coleslaw and a half sandwich with red onions.

ManiGAN ~ ManiGAN,,

Bl 6 A ANk g S R () G R 1 £

LA 5 AR 6 kil AVE A2 G B ASE BR (175 1) RT LA Y, o T g A PR AL T R B AR R R, A e AT B
SN e A R A R, Bz 1) B GO AR R RGB 23 18] A, SRR g R RE 1T LU W SRS v 1075 2K — A, R
AR G o GY o GY M Gspew IIANRIREBR &5 e ok, BLRTAZ 17 sU3R A 5 2 10 2 REAL Rl e o
(RIVE A8, 1 T AT TR 2B I R AR TR )l P A

(2) BB GBS

N T M DI AR RE Y PR AT EC B, AN A, FRATTLAKT % S R AN S 1 B DA 9], R3S T () G AR LA
F Bl AN ] (2 S8R

FER 7 A, AN A R G EARRAS [ 1 B R G R AL PRV, FErP, WA B Lngom RSB AL, 5o
SR TCR AR, TLE (a) RO FLE (b%) A (c*) RARFEAF KL AR T OR BB SIBS SO TS S0 19,
[ IS ORERF T SO S5k C B (d*) o 3 7 1) G5 0 P 45 o i S bk N T 7 SR8 i S % 11 240 15

Oury, gios

JHJE S B R 1

AN R C EAN e SO B a S 7R 1
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Pl 8 Sl i ] 7 AN R A AR AR C ok B AR ERAE 74, o, Ourgy(a) RRTERE] 7 ELE (a) T, it
B Ouryyy FHARYE S 52 1) H AR SO SR G 48 e 1 (V5 BB MG &5 S T LU 31, Ourgy(by) A3 41 W] LLER Y 1
VRIS B Bk 2 (Y Y, T 5 246 4 SR M7 DA AR FH P e SR8 AN () B0 A B ) e PS4 TRk, SRALLIE] 7 F e e i A T LA
R A G L R, T RES AR T I ) g R AR

This is a small bird with grey back and head and a white belly and breast and has a small pointed beak.

Source  Oury (a) Oury (by) Oury (b)) Oury, (b)) Oury, (b;) Oury, (¢,) Oury, (¢;) Oury, (¢;) Oury, (c3) Oury (dy) Oury (dy) Oury, (d;)

White bird with dark grev feathers with speckles of white and a black neck and an orange beak and red eve.

3

"

Source  Oury (a) Oury (b)) Oury (b)) Oury (by) Oury, (by) Oury, (¢) Oury (¢;) Oury, (¢;) Oury (¢5) Oury, (dy) Oury (dy) Oury (dy)
A small bird with a grey head and black eye with grey and black covering the rest of the body.

Source  Oury (a) Oury (b)) Oury (b;) Oury, (by) Oury, (by) Oury, (¢) Oury (¢;) Oury, (¢;) Oury (c;) Oury, (dy) Oury (dy) Oury (dy)
A bird with a gray throat that turns into yellow over the rest of its body.

Source  Oury (a) Oury (b)) Oury (b)) Oury (by) Oury, (by) Oury, (¢) Oury (¢;) Oury, (¢;) Oury (¢3) Oury, (dy) Oury (dy) Oury (dy)

This small bird has a yellow head with a brownish orange spot as well as a yellow body with black spots.

3

Source  Oury (@) Oury (b)) Oury (b)) Oury, (b)) Oury (bs) Oury (¢,) Our, 11 (CI) Our, (¢;) Oury (¢;) Oury (dy) Oury (d;) Oury (dy)
This black and white bird has a small beak and the head is small compared to the bod

Source  Oury (a) Oury (by) Oury (b)) Oury, (by) Oury, (b;) Oury, (¢,) Oury, (¢;) Oury, (¢;) Oury, (c3) Oury (dy) Oury (d)) Oury, (d;)

8 A 7 P iCE LR G s 1]

:’ - “» £

45 [REISiTE

ARSCHIHE T HT A 2o 440 2 )2 9 GANs LU 1) it 47 ) N SE R sty R e, AT s 08 BB i
AT T $5% 22 ) 6t 0 51, S B0t 7 ST S PO RO A B FRO T 2 . AR S v, AR 40 1 9 0 i e i B i N
A PRV 1 A3 JERIBR VTR GAN HE S Y SRR T (R, AT vl LR FH D1 43 M 2 000 5 0 07 PR SV R 45 0 L A
U SCAAR SRS, M T30 25 5030 0 5 . LA, T SUAD T N (58 B 07 () S S ) 98 R g o
SCEE, BRI, FRATTET LA P 3 2 57 AR 0 45 s e $ o i 4R R LA BigGANSI 45 1 53 A (X B BB W 41 v
FT R, BT 20 o,
5 &

AT R T L L A T SCAS B S, FRATTHR T B A L X PR R R, A
T E BTS00 % 20 B GANSs A48 1 5 T2 S AL R R 78 2 Pl L 50 40 17 6 200 10165 L AR . S 6 —
AT 2 1 R A0 0 s A 0 g PRS2 W), e T P 2% o 1 R4 DA T e S PO i 28, DR T B S v I
)2 B AR, 76 CUB200 F1I MS-COCO ¥4 ) S 28 W1, A SO0 i 78 v SO TR LART J2 T 28k b 2 P
19, AT SRR 0T R AT T ) A8 T S 1 1
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