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Robust Generative Steganography Guided by Human Posture
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Abstract: Traditional image steganography achieves covert information transmission by embedding secret information into cover images,
playing a crucial role in information security and data communication. However, the information embedding process inevitably alters the
cover image, making it more susceptible to detection by steganalysis tools. In contrast, generative image steganography directly synthesizes
stego images from secret information using generative models, avoiding modifications to cover images. Nevertheless, existing generative
image steganography methods generally suffer from insufficient robustness against various attacks, particularly geometric attacks, often
resulting in damage to the hidden information and failure to effectively extract it. To address this issue, this study proposes a generative
steganography method guided by human posture (GSHP). The core idea is to map secret information into human posture features, which
are then fed into a generative model to produce stego images. During the information extraction stage, a human posture detection

algorithm is used to identify the posture in the stego image, thus recovering the hidden information. Owing to the inherent structural
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stability of human posture, GSHP exhibits good robustness against various attacks. Extensive experiments also fully demonstrate the
advantages of GSHP in terms of security and robustness.

Key words: generative steganography; robust steganography; human posture; geometric invariance; diffusion model
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. B, INEERS BEUG P I AREE, NHR R — A ANRRERE S, AR5, ARSI IRT 08
LKL (Fisk A . 5 Fe Ay 90°, BEAPRGR R AL T 1% BUIRES, WIBEsR: S AE AR T40 T % R,
WK 8 FiR.
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B8 AREESIE

XTI N RS, AR AR N AL (RS T AE (K0 1y 2 9 BB i FORAS . Sl TS 38 S (K 4%
LEI AL, SRIGHRYETR 1 28 5 B A3 [ wT LA 5 T AR AXPRAS; JEA TH 540 R 240 I B B2 i A, SRS AR B i
AL TR AT AT 58 A R RS, 22 RV B Sl v SR I B0 i A R 2k 5 0 )R B R R R i A1 B, RS AR
P b B4 ¥ B AT A 5 A T R, T ) L 3 e SR R A R PRI A 4 A, R MR HL T AR POV L AT LA
SEARINPIRAS, R RV, Sl I T 54 R B BRICDE R 54 8 2 IR KRR 2R 0 £ B2, AR AR L P Adk (1 9 B T
LA E A7 ER RS, 2o BR AV B

AR T B R PR A T R X I 0 = 308 f) 0, % M) A ST P B3 5% 0K = BE S B A N R 15 B B
Ja, ERITE S BB BIREE .

3 ISR

N7 UAFR H ) GSHP (L #, AR IRATEHE GSHP MIMSE &, et meEtE. T M sr EiG%
P LS XM, oA 148 Stable Diffusion 1.5 BRI epiCRealism V4“4 4 5 B8, HERA B9 A 5 B A5 R/
N 512x512. BARMSESR A R 5 0 .
31 MRS

GSHP o] Ll i $27R 5] S A0 2E i 2 AR s F iR S A%, BAE R EE B B AR50 = A
BIEG A 9 iR, s 1 ATRRA ARG, 58 2 TR S NDEGS AR RS, A Tt — b mihE
BB B 5 &, FRATTAE FH NIQEM™ . BRISQUEMAI PIQE™ 3% 25 T6 % % R4 it 2 Tl 15 7 o BEUG L 3 Jo &
HEAT 8 B AT, SER R, T AT AR K 19 683 Fhig A5 A Al AR B 10 8 ER, JEAE AR 196 830 M8 B4 T A A k14
(A8 B B AT A 45 ST MM I % 2 B, AR B4 1% NIQE, BRISQUE 1 PIQE I R 17, 3% 3 W A8 sl i) [BIM% B
A R BB

s 2

Ko ERIR G



10 BRAP AR Hrr e B o G w Sl

®2 BB ELLR E

PEA AR NIQE BRISQUE PIQE
<57 <20 75 <20 75
. 2.5-5 RA4F 20-40 R4F 20-40 R14F
iE 5-7.5 — % 40-60 —f% 40-60 —
>7.5 B % >60 i % >60 %
PN 3.9482 35.5197 39.0345

32 Z&M

b EURAE R AR B AW R TR, A R BURAE B AT H & A 3 bRkl 5 0, A& 54 i R AT A A 2k &
FIFH, ZNE R SR T RIFHOEIAE. BT GSHP 18211 &5 EE 2 B WA AR A J 1, Rxt B4
B EMG AT AT AT A 04, F B4 B RS RL0), Be ' B A AN AR 72 & 236 B P9 8 I0AE A B R 2
FHREN, X S BEHLAE BT LS 1 BUE B A AR g Re ik, AELIS FORIET GSHP A RIS B TG IE B RBe
oM L EAR.

NISAE GSHP f22 41, BATE A XuNet . YeNet™., SRNet™ 1 SiaStegNet™12% 24 §if 32 it ka5 704t T2 H. %t
GSHP #EA7T R, 18 GSHP BENLAE AL 10000 MRELE BB, I NARLZS 3% 370 B A BEALAZ B 10 000 15 8 4]
B IR TR AR AE 73 B4 8000, 1000 1 1000 1 B4, AN[FIKEE 43 b7 2 i M 4% = 0% 3, W LLE
B RLAERTE 0.5 BT Bh, X3 0 FIRERS 2347 88 0k B IX 25 i@ A il S A kR S MR, UEI T GSHP 4 41k,

R3 AFERE MR R R

RE O LA XuNet YeNet SRNet SiaStegNet
R AR 0.4955 0.4920 0.4975 0.5005

BEAh, BATRHIEEA Kolmogorov-Smirnov (KS) #238, MGt /Z mdt— B 58AE GSHP A& s ka5 BG R 18
BT FAREGIE R LS AR L — 3. %0708 —FhEESEa 17, T AW R A AR S
H R —ANELE A s FRORE 4 AR 7 A s B B K 22 7 SRR v HE T, I DA p (BT s AR A A 22 R Guit
BV AR S EUGORH 08 A i FEAGRT R PR N AR S8 25 A B 508 A R 2B B ST PR AR, BEATLAR B 10 000 TR B S 18
BN 10000 NEE5E FEUE, HXT TR B AR AR EEBALI A BT XREAR KS K50, 221k RnE 4 frx. 4558
TR, FrA AL p (Y RKT 0.05, KAV EUG I AR LTRSS o A B BB ST E 5.

R4 REEGMEEEEG FER G NS A HALA EEIEA KS 15045

B AL T 18 AN Gty A i i) g S AR KB
Pt 0.8629 0.5457 0.7912 0.2582 0.2582 0.7912 0.9783 0.6042 0.2888

S St R vh BA T 8 K A RRBE N T, 7R A AL 0N B = 9 i = HEHI BRI 28 (L = 14)
AN ZEHE S B FRHRUCR LS KR 14 10 —HERAE S BOR ST R 5 2R RN 8 K A RRBE LR T, SR AR
=G R BN ST A A AR e AR R A B BREATRENLNUE. T B A=
BEHE B LA S BB E) . = hE BB RS SRR AL (RUET S Ak e A
T AR I A BRRUEER) Z RIS 9 BEHLBES, DX GSHP #4775 28 Ml (i SR AR D

L 3%!-9!
N=Co A= G2y @

Hrp, AY (x> y) TR M x DATFFEAR A PRIy MEA TSI, CF (x> y) TR x DAFREA LR y MEAR
FIHEHL, x! o x IR, By GSHP FITHSE AR BER AT 107 Ht g, Bt L LU RS S & rhHEM R % 5 2.

A EE DR IR B P R E S SR, TR R SRR S 2 AMEE. K
ITFE RS BRI I 23 550 A F B 4 K A0 K 25 S S b N B AR R BEATLRR 1. BRI, B0 — i@ ke s o
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NI R H, Bk GSHP HITHE 5 2% % v IR R A
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i, Boid: GSHP 155 24 BEKE A B 1077 Bl g, I FLEESE H M3, N 248508 K, MBS g+
HEWTHRR 205 54 T [ .
33 &M

FEAESRR S RIS, & Fh TP T RE R WA 25 (5 R MO BREDURS B . DRI ik, 1A s B 55 (8 e M 7 32 31 )32 2%
TE. B AREESE A M faE v, GSHP % & Pl R I T 00 5 (BB E. AT (8 AR R0 (R HURS B
WAUFRR S 7 G, BEMEERENS = [s1,5,...,5,], REMAZEEE NS =[5, 55,...,5,,], FoH Ls Bor {5
BB, MRS B IIREURE B R R A

N=(Coan" = ( @)

1 Ls .
EA= E;(l—s,-eas» )

Hh, @ RS .
S P AT B B GEEAT T H R G B G DL L By, BRI K ESHINR 5 FR, Bdi)E
FEBIEZ I 10 .

x5 EBIEEEEMSH

Bri Al ZH
JPEG/E 4 R T 10%, 30%, 50%, 70%, 90%
TR I B KN 3x3, 5%5, 7x7
e ERER)¥d %‘Tu‘jzd\: 3x3, 5%5, 77
e e P IME: 0; J7%: 0.001, 0.003, 0.005
U I 7 ¥ 0.001, 0.003, 0.005
e g 7 I{E: 0; J7%: 0.001, 0.003, 0.005
)i} ELl: 0.25,0.5,0.75, 1.5, 2
e A1 100, 30°, 50°, 70°, 90°
LT %%* BH B (16, 10, 32, 20, 40, 25, [80, 501, [160, 100]
Ry BY ELH: 5%, 10%, 15%, 20%
pukz <-4 ] EE: 5%, 10%, 15%, 20%
BEALE Y ELH: 5%, 10%, 15%, 20%

JPEGJE4E 50 TR 7x7 PR RS 7x7 HUERME R 0,005  SRPEREFS 0.005

& M EE

47 0.75 ik 500 F#% [80, 50] NGB 20% LT 20% AL ST 20%
10 Bt JE e 5




12 RAFF AR SR g K o e il

AFTE T BBRBOR AN E 11 Frs. 1B 11 faE RAT RN, 8 D H R, SEBORs EEX T 0.95, B
RLGF (KB B 2 PG A2 i Ul i, G5 PRI 8 mo 00 38 PO N A 825 A 20 L R e S A, ELS ol 22 < B e
Fe A R Tt — 2B 4 K. AR NS M IE R R v, 35 v ide Fi 2R 1 80T R B AN [RDDR 08 187 A 22 9 BT F) IR
BAFIEE, B Gl FRD A 2 B 0 PT RE £ 12 A BB BRI 5, 3 ECHL it AR B 5 135 S T IE R BRI, ISR 45 SR T
S, BEAR R f B KR, 5 R R IORS B 2 BB T %, (HI6 20T 0.94. 0 TR BT SCH AP R Moy, 24508
JITEE DX AR A IR, N A28 A I B3 008 T AR AR5 1 0 2 R AT T e 4. R, — ELAES 9 il K (nk 5

R RN [160, 100] 14 = M-FFE BT FILL ) 9 20% HI3ET ), FRE TCIEE LT, 5 B0C8E S sk, 2km
I 2 B s BT LA 4 B SRR
1.00 1.00 1.00 1.00
0.98 1 098 T 0.98 ‘\\ 0.98 ’\\
% 0.96 | 20,961 i‘g 0.96 1 ;‘T; 0.96 1
= | = | = | = |
2 0.94 @ 0.94 @ 0.94 E 0.94
0.92 1 0.92 1 0.921 0.92 1
0.90 i 0.90 : 0.90 i 0.90 :
10 30 50 70 90 3x3 5x5 77 3x3 5x5 7x7 0.001 0.003 0.005
JPEG 4 1t i 2 (5 7 T DN AR E B T R/ T T 7 g 2
(a) JPEG JE45 (b) m TR R (c) " EIEDE (d) 1 g s
1.00 1.00 1.00 1.00
—_—
098t 0.98 1 0.98 1 0.98 1
2 096, 20,96 2 096 2 096 \/‘\\
o Ic 5 =
E .94 = 0.94 1 = 0.941 = 0.94 1
i i i =
0.921 0.92 0.921 0.92 1
0.90 | 0.90 , 0.90 — 0.90 ——
0.001 0.003 0.005 0.001 0.003 0.005 0.25 0.50 0.75 1.50 2.00 10° 30° 50° 70° 90°
S Mg 7 5 Tt Mgk s g % G A T e
(e) HHER g = () FeEng = (g) 4BIK (h) JiE#
1.00 1.00 1.00 1.00
0.981 0.98 \v\,\ 0.98 1
>< 1 J&( 095 T J i ,‘ip{ |
% 0.96 = ;Lg 0.96 =09
= | =3 = i : |
= 0.94 = 0.901 2 0.94 i 0.94
0.92 0.921 0.92
) ; ; i 0.85 . T 0.90 T T 0.90 T ‘
[16.10][32.20] [40.25] [80.50] 160.100] 5%  10% 15%  20% 5% 10% 15%  20% 5% 10%  15%  20%
RS rpC BT LE ) 1489 Ll BEATL BT LL 5]
30 F& () kB (k) L&Y (1) AL EY
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R T RIS Y GSHP IS8, AR S 3UA B T 80E BUE B B T A AR LS IR B 45 kAT
SiF b BRI E VRS Zhang 25 M0 Liu 25 A ™. Meng £ A\ PRI Tan 46 A PR 5 . S8R5 R 1 4t
fi17£ VITON-HD %454 ). Clothing & Models %44 "4l Deep Fashion %4 P45 SRIGIME, W 7 Fis. M
2% 7 AR T AN, GSHP [ $ BORE FE 75 0 XAk 18 75 R w2 30 i e A T Zhang 25 A S 5 7601 Liu 25 N 7
%, FETH R A E B AR T Liu 25\ W 735, (HAEIX S IR 2T Meng 25 A PO 71540 Tan 25 A P
Jiik. R4 OpenPose FI A S8 m R M ASS B MR Mt 7 vy BTt 5 P (L 90 110 R P g6 o T 3500 20 o B 7 %,
{5 GSHP 1/} BE4E R = MR BUR & . T Bk 3 2800l 2 AN R T HUET, GSHP (R $REURS & 35 4 ThI 8 8 T A3 %t
L6 7323, JCHAE RO JUAT BUai b, &7 AR T BA ik B R R 12 R A S tH (SR A R A B AL
)R T N\ A % 3 A [ 0 R T A S A 1), N AR DU Ji T 8 58 D SRR ARE 5 K 2 T B0 A 25 [ 26 R B INE )
FaE t, BVE R TU AR 4 . AR AL S My, IX PR XS 08 RA 2 R A A B AR . TRk, GSHP 7 R &
K RHE BN BRI B, e ORIFI0 T BISRIORS BE, e DL th T R s ik

KT HHMES RIS X L

Bt Zhang# N\ Liu A MengZ N0 TanZs A" GSHP
JPEG 50% 0.9813 0.9833 0.9627 0.9700 0.9850
=T 7 0.001 0.9240 0.9127 0.8883 0.8906 0.9831
FUELE 7S 0.001 0.9967 0.9960 0.9617 0.9707 0.9857
TR 0.001 0.9900 0.9660 0.9593 0.9707 0.9913
e T 3%3 0.9987 0.9993 0.9667 0.9700 0.9833
A IR 33 0.9840 0.9893 0.9620 0.9607 0.9852
L EET 10% 0.6953 0.4346 0.5833 0.8700 0.9530
Fr BT 20% 0.5527 0.2927 0.4700 0.7940 0.8952
NGEBT 10% 0.1640 0.2260 0.8413 0.9080 0.980 6
BB 20% 0.1453 0.1753 0.8200 0.8587 0.9676
ik 100 0.0000 0.000 1 0.7933 0.8400 0.9746
e 30° 0.0000 0.0000 0.5953 0.7753 0.9672
T [16, 10] 0.4073 0.4833 0.8410 0.8547 0.9737
P [32,20] 0.1300 0.1820 0.8263 0.8313 0.9800
ETH 1.5 0.9853 0.9940 0.9770 0.9533 0.9952

TE: I SR AR

4 IE\ g:é[:

AT A AR5 A GRER S GSHP, 277 V51 Je K (5 R g b 0 N AL AR AL, R AR AE
B N A RSO TR AR B S PR AR, AT DL AR A I S0 R B B P I N AR 2, 3T i
AR BT AL BAFE MARIE TR E 45 5k, GSHP BEUSE CRIEFS 'S IR AL 58 57 5 AR i )
RIS, SIS 2 RIG & R k. BRI 70 AT RS s 85 R R W) GSHP A= B 'S BME BE 6 A R0 Sl ek & A, B
AEGRIZAE, IF H GSHP {E T SR B v R ELH R & PR k.

References
[1] Wang RZ, Lin CF, Lin JC. Image hiding by optimal LSB substitution and genetic algorithm. Pattern Recognition, 2001, 34(3): 671-683.
[doi: 10.1016/S0031-3203(00)00015-7]
[2] Yang CH, Weng CY, Wang SJ, Sun HM. Adaptive data hiding in edge areas of images with spatial LSB domain systems. IEEE Trans. on
Information Forensics and Security, 2008, 3(3): 488—497. [doi: 10.1109/TIFS.2008.926097]
[3] Rustad S, Setiadi DRIM, Syukur A, Andono PN. Inverted LSB image steganography using adaptive pattern to improve imperceptibility.
Journal of King Saud University—Computer and Information Sciences, 2022, 34(6): 3559-3568. [doi: 10.1016/j.jksuci.2020.12.017]


https://doi.org/10.1016/S0031-3203(00)00015-7
https://doi.org/10.1016/S0031-3203(00)00015-7
https://doi.org/10.1016/S0031-3203(00)00015-7
https://doi.org/10.1016/S0031-3203(00)00015-7
https://doi.org/10.1016/S0031-3203(00)00015-7
https://doi.org/10.1109/TIFS.2008.926097
https://doi.org/10.1016/j.jksuci.2020.12.017

14

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

AR SAR wrre b v

Zhang H, Hu LT. A data hiding scheme based on multidirectional line encoding and integer wavelet transform. Signal Processing: Image
Communication, 2019, 78: 331-344. [doi: 10.1016/j.image.2019.07.019]

Muhuri PK, Ashraf Z, Goel S. A novel image steganographic method based on integer wavelet transformation and particle swarm
optimization. Applied Soft Computing, 2020, 92: 106257. [doi: 10.1016/j.as0¢.2020.106257]

Tang WX, Li B, Barni M, Li J, Huang JW. Improving cost learning for JPEG steganography by exploiting JPEG domain knowledge.
IEEE Trans. on Circuits and Systems for Video Technology, 2022, 32(6): 4081-4095. [doi: 10.1109/TCSVT.2021.3115600]

Xu GS, Wu HZ, Shi YQ. Structural design of convolutional neural networks for steganalysis. IEEE Signal Processing Letters, 2016,
23(5): 708-712. [doi: 10.1109/LSP.2016.2548421]

Ye J,NiJQ, Yi Y. Deep learning hierarchical representations for image steganalysis. IEEE Trans. on Information Forensics and Security,
2017, 12(11): 2545-2557. [doi: 10.1109/TIFS.2017.2710946]

Wei KK, Luo WQ, Liu ML. Spatial color image steganalysis based on central difference convolution and attention. Ruan Jian Xue
Bao/Journal of Software, 2024, 35(12): 5671-5686 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/7068.htm [doi:
10.13328/j.cnki.jos.007068]

Liu MM, Zhang MQ, Liu J, Gao PX, Zhang YN. Coverless information hiding based on generative adversarial networks. Journal of
Applied Sciences, 2018, 36(2): 371-382 (in Chinese with English abstract). [doi: 10.3969/j.issn.0255-8297.2018.02.015]

Zhang Z, Fu GY, Ni RR, Liu J, Yang XY. A generative method for steganography by cover synthesis with auxiliary semantics. Tsinghua
Science and Technology, 2020, 25(4): 516-527. [doi: 10.26599/TST.2019.9010027]

Chen XY, Zhang ZT, Qiu AQ, Xia ZH, Xiong NN. Novel coverless steganography method based on image selection and stargan. IEEE
Trans. on Network Science and Engineering, 2022, 9(1): 219-230. [doi: 10.1109/TNSE.2020.3041529]

Zhou ZL, Dong XH, Meng RH, Wang MM, Yan HY, Yu KP, Choo KKR. Generative steganography via auto-generation of semantic
object contours. IEEE Trans. on Information Forensics and Security, 2023, 18: 2751-2765. [doi: 10.1109/TIFS.2023.3268843]

Sun YQ, Liu JY, Zhang R. A robust generative image steganography method based on guidance features in image synthesis. In: Proc. of
the 2023 IEEE Int’l Conf. on Multimedia and Expo. Brisbane: IEEE, 2023. 55-60. [doi: 10.1109/ICME55011.2023.00018]

Rehman HA, Bajwa UI, Raza RH, Alfarhood S, Safran M, Zhang F. Leveraging coverless image steganography to hide secret information
by generating anime characters using GAN. Expert Systems with Applications, 2024, 248: 123420. [doi: 10.1016/j.eswa.2024.123420]
Zhu YM, Chen F, He HJ, Chen HY. Orthogonal GAN information hiding model based on secret information driven. Journal of Applied
Sciences, 2019, 37(5): 721-732 (in Chinese with English abstract). [doi: 10.3969/j.issn.0255-8297.2019.05.013]

Zhou ZL, Su YC, Li J, Yu KP, Wu QM]J, Fu ZJ, Shi YQ. Secret-to-image reversible transformation for generative steganography. IEEE
Trans. on Dependable and Secure Computing, 2023, 20(5): 4118-4134. [doi: 10.1109/TDSC.2022.3217661]

Yang ZJ, Zeng K, Chen KJ, Fang H, Zhang WM, Yu NH. Gaussian shading: Provable performance-lossless image watermarking for
diffusion models. In: Proc. of the 2024 IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Seattle: IEEE, 2024.
12162-12171. [doi: 10.1109/CVPR52733.2024.01156]

Yang ZJ, Chen KJ, Zeng K, Zhang WM, Yu NH. Provably secure robust image steganography. IEEE Trans. on Multimedia, 2024, 26:
5040-5053. [doi: 10.1109/TMM.2023.3330098]

Hu XX, Li S, Ying QC, Peng WL, Zhang XP, Qian ZX. Establishing robust generative image steganography via popular stable diffusion.
IEEE Trans. on Information Forensics and Security, 2024, 19: 8094-8108. [doi: 10.1109/TIFS.2024.3444311]

Zhang QH, Huang FJ. Provably secure generative steganography based on adjustable orthogonal mapping. IEEE Trans. on Dependable
and Secure Computing, 2026, 23(1): 34—48. [doi: 10.1109/TDSC.2025.3604222]

Zhou Q, Wei P, Qian ZX, Zhang XP, Li S, Qin C. Conditional flow-based generative steganography. IEEE Trans. on Dependable and
Secure Computing, 2025, 22(5): 5632-5647. [doi: 10.1109/TDSC.2025.3570468]

Yang K, Chen KJ, Zhang WM, Yu NH. Provably secure generative steganography based on autoregressive model. In: Proc. of the 17th
Int’l Workshop on Digital Forensics and Watermarking. Jeju Island: Springer, 2018. 55-68. [doi: 10.1007/978-3-030-11389-6_5]

Ding JY, Chen KJ, Wang YF, Zhao N, Zhang WM, Yu NH. Discop: Provably secure steganography in practice based on “distribution
copies”. In: Proc. of the 2023 IEEE Symp. on Security and Privacy. San Francisco: IEEE, 2023. 2238-2255. [doi: 10.1109/SP46215.2023.
10179287]

Zhang Z, Fu GY, Liu J, Fu WY. Generative information hiding method based on adversarial networks. In: Proc. of the 8th Int’l Conf. on
Computer Engineering and Networks. Shanghai: Springer, 2020. 261-270. [doi: 10.1007/978-3-030-14680-1_29]

Xue R, Wang YN. Message drives image: A coverless image steganography framework using multi-domain image translation. In: Proc.
of the 2021 Int’l Joint Conf. on Neural Networks. Shenzhen: IEEE, 2021. 1-9. [doi: 10.1109/IJCNN52387.2021.9534043]

Liu XY, Ma ZP, Ma JX, Zhang J, Schaefer G, Fang H. Image disentanglement autoencoder for steganography without embedding. In:


https://doi.org/10.1016/j.image.2019.07.019
https://doi.org/10.1016/j.asoc.2020.106257
https://doi.org/10.1109/TCSVT.2021.3115600
https://doi.org/10.1109/LSP.2016.2548421
https://doi.org/10.1109/TIFS.2017.2710946
http://www.jos.org.cn/1000-9825/7068.htm
http://www.jos.org.cn/1000-9825/7068.htm
http://www.jos.org.cn/1000-9825/7068.htm
https://doi.org/10.13328/j.cnki.jos.007068
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.26599/TST.2019.9010027
https://doi.org/10.1109/TNSE.2020.3041529
https://doi.org/10.1109/TIFS.2023.3268843
https://doi.org/10.1109/ICME55011.2023.00018
https://doi.org/10.1016/j.eswa.2024.123420
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.1109/TDSC.2022.3217661
https://doi.org/10.1109/CVPR52733.2024.01156
https://doi.org/10.1109/TMM.2023.3330098
https://doi.org/10.1109/TIFS.2024.3444311
https://doi.org/10.1109/TDSC.2025.3604222
https://doi.org/10.1109/TDSC.2025.3570468
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1007/978-3-030-11389-6_5
https://doi.org/10.1109/SP46215.2023.10179287
https://doi.org/10.1109/SP46215.2023.10179287
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1007/978-3-030-14680-1_29
https://doi.org/10.1109/IJCNN52387.2021.9534043

K

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

(48]

[49]

WA ARE AT S A RXBE 15

Proc. of the 2022 IEEE/CVF Conf. on Computer Vision and Pattern Recognition. New Orleans: IEEE, 2022. 2293-2302. [doi: 10.1109/
CVPR52688.2022.00234]

Ma LQ, Jia X, Sun QR, Schiele B, Tuytelaars T, van Gool L. Pose guided person image generation. In: Proc. of the 31st Int’l Conf. on
Neural Information Processing Systems. Long Beach: Curran Associates Inc., 2017. 405-415.

Siarohin A, Sangineto E, Lathuiliére S, Sebe N. Deformable GANs for pose-based human image generation. In: Proc. of the 2018
IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Salt Lake City: IEEE, 2018. 3408-3416. [doi: 10.1109/CVPR.2018.
00359]

Esser P, Sutter E. A variational U-Net for conditional appearance and shape generation. In: Proc. of the 2018 IEEE/CVF Conf. on
Computer Vision and Pattern Recognition. Salt Lake City: IEEE, 2018. 8857-8866. [doi: 10.1109/CVPR.2018.00923]

Zhu Z, Huang TT, Shi BG, Yu M, Wang BF, Bai X. Progressive pose attention transfer for person image generation. In: Proc. of the 2019
IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Long Beach: IEEE, 2019. 2342-2351. [doi: 10.1109/CVPR.2019.00245]
Men Y, Mao YM, Jiang YN, Ma WY, Lian ZH. Controllable person image synthesis with attribute-decomposed GAN. In: Proc. of the
2020 IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Seattle: IEEE, 2020. 5083-5092. [doi: 10.1109/CVPR42600.2020.
00513]

Zhang L, Rao AY, Agrawala M. Adding conditional control to text-to-image diffusion models. In: Proc. of the 2023 IEEE/CVF Int’l
Conf. on Computer Vision. Paris: IEEE, 2023. 3813-3824. [doi: 10.1109/ICCV51070.2023.00355]

Luvizon DC, Picard D, Tabia H. 2D/3D pose estimation and action recognition using multitask deep learning. In: Proc. of the 2018
IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Salt Lake City: IEEE, 2018. 5137-5146. [doi: 10.1109/CVPR.2018.
00539]

Li K, Wang SJ, Zhang X, Xu YF, Xu WJ, Tu ZW. Pose recognition with cascade Transformers. In: Proc. of the 2021 IEEE/CVF Conf. on
Computer Vision and Pattern Recognition. Nashville: IEEE, 2021. 1944-1953. [doi: 10.1109/CVPR46437.2021.00198]

Wei SE, Ramakrishna V, Kanade T, Sheikh Y. Convolutional pose machines. In: Proc. of the 2016 IEEE Conf. on Computer Vision and
Pattern Recognition. Las Vegas: IEEE, 2016. 4724-4732. [doi: 10.1109/CVPR.2016.511]

Li YJ, Yang S, Liu PD, Zhang SK, Wang YX, Wang ZC, Yang WK, Xia ST. SimCC: A simple coordinate classification perspective for
human pose estimation. In: Proc. of the 17th European Conf. on Computer Vision. Tel Aviv: Springer, 2022. 89-106. [doi: 10.1007/978-3-
031-20068-7_6]

Moon G, Chang JY, Lee KM. PoseFix: Model-agnostic general human pose refinement network. In: Proc. of the 2019 IEEE/CVF Conf.
on Computer Vision and Pattern Recognition. Long Beach: IEEE, 2019. 7765-7773. [doi: 10.1109/CVPR.2019.00796]

Huang JJ, Zhu Z, Guo F, Huang G. The devil is in the details: Delving into unbiased data processing for human pose estimation. In: Proc.
of the 2020 IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Seattle: IEEE, 2020. 5699-5708. [doi: 10.1109/CVPR42600.
2020.00574]

Cheng BW, Xiao B, Wang JD, Shi HH, Huang TS, Zhang L. HigherHRNet: Scale-aware representation learning for bottom-up human
pose estimation. In: Proc. of the 2020 IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Seattle: IEEE, 2020. 5385-5394.
[doi: 10.1109/CVPR42600.2020.00543]

Cao Z, Hidalgo G, Simon T, Wei SE, Sheikh Y. OpenPose: Realtime multi-person 2D pose estimation using part affinity fields. IEEE
Trans. on Pattern Analysis and Machine Intelligence, 2021, 43(1): 172-186. [doi: 10.1109/TPAMI.2019.2929257]

Epinikion. epiCRealism. 2023. https://civitai.com/models/25694/epicrealism

Mittal A, Soundararajan R, Bovik AC. Making a “completely blind” image quality analyzer. IEEE Signal Processing Letters, 2013, 20(3):
209-212. [doi: 10.1109/LSP.2012.2227726]

Mittal A, Moorthy AK, Bovik AC. No-reference image quality assessment in the spatial domain. IEEE Trans. on Image Processing, 2012,
21(12): 4695-4708. [doi: 10.1109/TIP.2012.2214050]

Venkatanath N, Praneeth D, Bh MC, Channappayya SS, Medasani SS. Blind image quality evaluation using perception based features. In:
Proc. of the 21st National Conf. on Communications. Mumbai: IEEE, 2015. 1-6. [doi: 10.1109/NCC.2015.7084843]

Boroumand M, Chen M, Fridrich J. Deep residual network for steganalysis of digital images. IEEE Trans. on Information Forensics and
Security, 2019, 14(5): 1181-1193. [doi: 10.1109/TIFS.2018.2871749]

You WK, Zhang H, Zhao XF. A siamese CNN for image steganalysis. IEEE Trans. on Information Forensics and Security, 2021, 16:
291-306. [doi: 10.1109/TIFS.2020.3013204]

Zhang X, Peng F, Long M. Robust coverless image steganography based on DCT and LDA topic classification. IEEE Trans. on
Multimedia, 2018, 20(12): 3223-3238. [doi: 10.1109/TMM.2018.2838334]

Liu Q, Xiang XY, Qin JH, Tan Y, Tan JS, Luo YJ. Coverless steganography based on image retrieval of DenseNet features and DWT


https://doi.org/10.1109/CVPR52688.2022.00234
https://doi.org/10.1109/CVPR52688.2022.00234
https://doi.org/10.1109/CVPR.2018.00359
https://doi.org/10.1109/CVPR.2018.00359
https://doi.org/10.1109/CVPR.2018.00923
https://doi.org/10.1109/CVPR.2019.00245
https://doi.org/10.1109/CVPR42600.2020.00513
https://doi.org/10.1109/CVPR42600.2020.00513
https://doi.org/10.1109/ICCV51070.2023.00355
https://doi.org/10.1109/CVPR.2018.00539
https://doi.org/10.1109/CVPR.2018.00539
https://doi.org/10.1109/CVPR46437.2021.00198
https://doi.org/10.1109/CVPR.2016.511
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1007/978-3-031-20068-7_6
https://doi.org/10.1109/CVPR.2019.00796
https://doi.org/10.1109/CVPR42600.2020.00574
https://doi.org/10.1109/CVPR42600.2020.00574
https://doi.org/10.1109/CVPR42600.2020.00543
https://doi.org/10.1109/TPAMI.2019.2929257
https://civitai.com/models/25694/epicrealism
https://doi.org/10.1109/LSP.2012.2227726
https://doi.org/10.1109/TIP.2012.2214050
https://doi.org/10.1109/NCC.2015.7084843
https://doi.org/10.1109/TIFS.2018.2871749
https://doi.org/10.1109/TIFS.2020.3013204
https://doi.org/10.1109/TMM.2018.2838334

16

[50]

[51]

[52]

[53]
[54]

A T

sequence mapping. Knowledge-Based Systems, 2020, 192: 105375. [doi: 10.1016/j.knosys.2019.105375]

Meng LJ, Jiang XH, Zhang ZZ, Li ZH, Sun TF. A robust coverless image steganography based on an end-to-end hash generation model.
IEEE Trans. on Circuits and Systems for Video Technology, 2023, 33(7): 3542-3558. [doi: 10.1109/TCSVT.2022.3232790]

Tan Y, Xiang XY, Qin JH, Tan Y. Robust coverless image steganography based on human pose estimation. Knowledge-based Systems,
2024, 296: 111873. [doi: 10.1016/j.knosys.2024.111873]

Choi S, Park S, Lee M, Choo J. VITON-HD: High-resolution virtual try-on via misalignment-aware normalization. In: Proc. of the 2021
IEEE/CVF Conf. on Computer Vision and Pattern Recognition. Nashville: IEEE, 2021. 14126-14135. [doi: 10.1109/CVPR46437.2021.
01391]

Dominic Monn. Clothing & Models. 2018. https://www.kaggle.com/datasets/dqgmonn/zalando-store-crawl

Liu ZW, Luo P, Qiu S, Wang XG, Tang XO. DeepFashion: Powering robust clothes recognition and retrieval with rich annotations. In:
Proc. of the 2016 IEEE Conf. on Computer Vision and Pattern Recognition. Las Vegas: IEEE, 2016. 1096-1104. [doi: 10.1109/CVPR.
2016.124]

Bt e 30525 S0k

[9]

[10]

[16]

BRI, DAL, UK. T o0 22 23 AR R 3 0 0 S R B USR5 40 BT SRR 241, 2024, 35(12): 5671-5686. http://www.jos.
org.cn/1000-9825/7068 .htm [doi: 10.13328/j.cnki jos.007068]

XIBE A, BREUE, XU, mBs B, SRIE 5. HE T AR OBt 46 1) To 8RS B R R RL 2253, 2018, 36(2): 371-382. [doi: 10.3969/
j.issn.0255-8297.2018.02.015]

S, BRI, FILLAS, BRms . 36 TR (5 BRI A IEAC GAN 15 B R i &Y. B R 22 2241, 2019, 37(5): 721-732. [doi: 10.
3969/1.issn.0255-8297.2019.05.013]

EEEN

SELE, [, EEOT AR B

BAE, W4, 2%, L4300, CCF Mg i, LEBIF GRS AL %42, (5 SR8, K7 HUiE.
O, Wk, B, WA S, 3 SRRSO B R, 2 R g g, AL


https://doi.org/10.1016/j.knosys.2019.105375
https://doi.org/10.1109/TCSVT.2022.3232790
https://doi.org/10.1016/j.knosys.2024.111873
https://doi.org/10.1109/CVPR46437.2021.01391
https://doi.org/10.1109/CVPR46437.2021.01391
https://www.kaggle.com/datasets/dqmonn/zalando-store-crawl
https://www.kaggle.com/datasets/dqmonn/zalando-store-crawl
https://www.kaggle.com/datasets/dqmonn/zalando-store-crawl
https://www.kaggle.com/datasets/dqmonn/zalando-store-crawl
https://www.kaggle.com/datasets/dqmonn/zalando-store-crawl
https://doi.org/10.1109/CVPR.2016.124
https://doi.org/10.1109/CVPR.2016.124
http://www.jos.org.cn/1000-9825/7068.htm
http://www.jos.org.cn/1000-9825/7068.htm
http://www.jos.org.cn/1000-9825/7068.htm
http://www.jos.org.cn/1000-9825/7068.htm
https://doi.org/10.13328/j.cnki.jos.007068
https://doi.org/10.13328/j.cnki.jos.007068
https://doi.org/10.13328/j.cnki.jos.007068
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2018.02.015
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013
https://doi.org/10.3969/j.issn.0255-8297.2019.05.013

	1 相关工作
	1.1 姿态引导人物图像生成
	1.2 人体姿态估计

	2 隐写方法
	2.1 映射构建
	2.2 图像生成
	2.3 信息提取

	3 实验分析
	3.1 视觉质量
	3.2 安全性
	3.3 鲁棒性

	4 总　结
	参考文献

