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R DCT RizEERMBENRERE

\ e =
EhA, BRBRE, Ra
AR TR, &8 230037

H E: BE HMESEEHFERLEN, #EHE—FET DCT(discrete cosine transform ) HeAR#E 2 1 JPEG 1% H
MR B, FiE  DCT SobniE2s vl LU e E 1545 K I8 58 22 00, 0 I AR 48 BRI 2 B0 Ak 28 K LA M bR v 22
BT T 2R HREL, SR 456 STC(syndrome-trellis code) FifiFiit TRAE B L, &R 51 A DCT Yeprifi 2 v ffi 2k &
BRBCE SCE A, IV RS 2B S 5 B EUR/DN , RS B i . Sie SCIRZE SRR A e vk 5 HoAl )
VLA L B SR SR B B R RE T ZE R Ty 75 W2 AR Ik F) 0. 35 (M A BB RIEHEE AC(3TR)
DCT ZEAEZLL) -

KR : Q@M RS JPEG BUR s hnifli2s s R EBREL; 4565 (STC)

Adaptive steganographic algorithm utilizing block standard
deviation of DCT coefficients

Ling Yihua, Cai xiaoxia, Chen hong
Electronic Engineering Institute of PLA, Hefei 230037, China

Abstract: Objective In order to improve the security of a steganography system, an adaptive steganographic algorithm for
JPEG images based on the block standard deviation of the DCT ( discrete cosine transform) coefficients is proposed.
Method Block standard deviation of the DCT coefficients can reflect the complexity of image regions. Therefore, a distor-
tion function is designed according to rounding distortion, quantization step, and standard deviation. Then, the STC
(Syndrome-Trellis Code) is combined with the distortion function to propose the steganographic algorithm. Result Distor-
tion function can be more rational when block standard deviation of DCT coefficients is used in design. In this way, the to-
tal distortion of the image is reduced after embedding and the security is improved. Conclusion Experiments show that
the proposed algorithm possesses a better undetectability. The security embedding rate can be about 0. 35 when the quali-
ty factor is 75.

Key words: adaptive steganography; JPEG image; standard deviation; distortion function; syndrome-trellis code (STC)

B BIR PR AR5 R I A A B A, A% SE Y B3

0 51 & HREREAEZe, A, AMIRIERE A S NE,

L 7 M PR 0 B R G 2 8, BT RE RS T 4]

FERERE LRGN — N EZE S, el RERKREBVIRERE, DSBS H .
PR R REREAE 2 JF I MR (A SCA (PRAR B, S L R L B X e 5 A ) 2 B

MRS ) Hh LK 8 s e 15 9 H B o LR £ 5 B RT R JPEG HE N 51 JPEG A

%8 B #9:2013-06-25 ; 1 2] H #8:2013-09-10
F—EEEN RBAE(1989— ) B IR T TR ABE R 5 5 QR WAEEREIE A, E BB (5 B R
E-mail ; yh1989112@ 126. com

© [ K G BT AR AU A



0402

PEERERF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol. 19,No. 3,Mar. 2014

O R B — Sy 3, TR R A A R
it FH v o2 i R TR 456 19 2 2% R (precover ) , P H i
B 015 B LA Sim B A HoAT, SR A
PQ( perturbed quantization) % Y MME ( modified
matrix encoding ) (=1 Sl BCHopt ( heuristic optimiza-
tion and BCH syndrome coding) =R- SN .NPQ ( norma-
lized perturbed quantization ) (=1 SR PQ &5 &
TEH MG B R 4 ) A IRURE 2R LR 423 0. 5 (1) DCT
FECGHATIRG . MME F25 5R HIE IE 0 B S A%, 764
FEH TP AP AN, P 2 bk Hoi
AN A R S AT R DA AR R B R DN
BCHopt [ 5 7E MME B35 iy 36l b7 T elodk, ok
FHEET BCH Bt (% 45 P4t AR A5 B8 2 18 214,
M AT F s o X AR 22, 9K 5 76 BT A 18 s =X
SRR SRR B MR, ZRERES
MME [z 5 A o B A7 5 4 (9 %2 2 P jE, MME Al
BCHopt AMUAEMB SO 80 E AT 1 ki, 185 X
REREI IR 1 T = AP B2, {2k L pR AL
THER . NPQ [R5 454 kK ) DCT FR g i 2t
FEIE , OB E ST R LR, I iz MG T3 4 g A 1k
AR R B T i VERE

SR, DA B 0T 0 2 TR R A8 X Bl &2 2
FREE 7652 2% B N ] B X ek o 2 o P 45 s A ) 2 L
FEARIR o PRI, 7E BT 2R L ok BRI AT 0 22 55 TR (K]
B IX IR B2 Ze R . DCT /e AC(323) 5L
PrRfE2E ] DL e JPEG B rf A I X 58 19 &2 2% 2
2 U AS SORIR AR 25 800 T R FL R8T 4545 g
83T FHF45 Bl 2% B REAG STC RS 48 M — b
By JPEG HIE N RS 5, IF 004 T 24 kRe.

1 KERHMIE

B HUE SRR R RN B R R Z ) (4 22 57, i
SHLRE RS T I i S 25 AR A LR B O RS AR AR Y
KBGO, SIS I B 5 S0k 9 S B R AR A o
IR PR R DR Al B A R TR R 1A Y
5o
L1 sNKEEE

TE B B AR A R b, ik Oy il a8 oA K &
ITCER (UG R M I AR AT 28z A DCT R 54
R A A SRR E B A rh Ak R T . ALK
FAE AR 5 | Y O L ] LA S i e 2k L R RO S
X BB IPEG BRI R DCT RECh X = (X,

Xy, X)) AR RBIE M =(my,my, - ,m) €
(0,1) ik A M Z )5, #% K& i1k DCT &%
Y=(Y,,Y,,,Y,), DCT ¥ Y, BUATLEC R I,
EY LA L =2, MFRZ R e A 45 Y i, #6
L =3, MFRZRH=J0 A, HTACELR
FEFEE M JPEG RS , i % B J X AR HUE DCT
FESAT R Eum T RCE, R E T ot A %
ARG BUA, MR B R

D(X,Y) = ilpxxi,m (1)
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