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Abstract  Modern steganography is the art of covert communication which sends secret messages
under the regular-looking cover media. However, different distortions will be introduced inevitably
by the embedding modification of steganography. The modification of video motion vectors can
also result in many distortions, such as poor image quality, bitrate increase and the changes of
probability distribution. All of these impacts caused by embedding may be detected by existing or

potential steganalysis methods. The established features of motion vector steganalysis can be
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broadly separated into two categories: one is based on local optimality, and the other is based on
spatial and temporal correlation. In order to stay the distortions of motion vector steganography
as low as possible, the formal description regarding motion vectors in the process of video coding
and decoding is provided in this paper. Moreover, the local optimality and the correlation of
adjacent motion vectors have been analyzed theoretically. Furthermore, we study the causes of
the local optimal probability decrease due to motion vector modification, and point out that the
embedding, in the motion vector of simple texture macroblocks, is not likely to cause significant
distortion of local optimality. This paper discusses the distribution rule of motion vector components.
The rule reveals that the modification, making the component become more close to the distribution
mean value than before, can protect the correlation better. With the aid of theoretical study, we
propose a novel adaptive steganography algorithm based on macroblock complexity (Adaptive
Macroblock Complexity, AMC), which can deal with local optimality and adjacent correlation of
motion vectors separately. This algorithm can embed and extract secret information on the
minimum distortion path without using any coding method, and every motion vector can be
embedded into 2 bits. There are two stages in this algorithm, firstly it compresses the cover video
without any embedding, records the complexity of all macroblocks after the compression, and sets
the threshold of complexity according to the complexity distribution. And then, the motion
vectors of the low complexity macroblocks which are chosen by the adaptively adjusting threshold,
are used for LSB (Lest Significant Bit) match embedding in the second compression. For motion
vectors, the low complexity macroblocks can preserve local optimality easily, and the adjacent
correlation can be protected by LSB match embedding. In the experiment, we made comparisons
among stego samples, different algorithms but same payload, in invisibility, bitrate increase and
anti-steganalysis respectively. The experimental results show that, the cover samples enjoyed the
highest PSNR value, and the AMC ranked second with difference no more than 0. 05dB. In com-
parison with bitrate growth, the AMC algorithm only accounts for about 1% to 50 % of other ones.
In addition, two steganalysis features have been used to evaluate the security of the embedding
algorithms in this paper. The detection error indicates that the AMC algorithm have a more
relatively balanced security than existing ones. In general, the AMC algorithm has a better
performance on anti-steganalysis against the classic steganalysis algorithm, especially the bitrate
of embedding video is controlled and the quality of the video image maintains very well.

Keywords motion vector; steganography; complexity; steganalysis; anti-steganalysis
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VO BAEE U 18 8 R (H: VO I H 43 48 i
TREME, KR mAL B ARE Gizissh &
BREAAE R (H, Vi) (Hy s Vo) ooy (H, V) ey
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(H,, V). % H it H=H,+1.V 5 B&ESHEAR 08 0.8
AEAL. S G S A H SR A H Ay i P BB B . 0.6
2 B Eoa Eoa
H,=H,+1=argmin| H,+=1—,|  (23) - 0.2
%ﬂ:uiﬁj\*ﬁ’#ﬁ*ﬁ Hﬁ:J:FﬁHLjJH@E 1 Eﬁ? E]/J OO‘_IOOO 2000 3000 O0 1000 2000 3000
BRFEZ B A H AR A 1 AR F Ryoid o
i {H, +1, H, <, G 0.8 0.8
H,—1, H, > g, 0.6 0.6
FYEL UV ARBE Y H AR EH%  go o
i Vi AR 0.2 0.2
V. — {V" +1. Vi<u (25) % 1000~ 2000 3000 % 1000 2000 3000
Vi—1, Vi>p © f?:\{tir (d)igl
S 0 B0 e, 23 90 A% LA MT A K S T L 5 B 1000 Kbps %2 & e JE O HER 53 A

. BE b 1 PSR AT AL 28
R EaE B BB R E -8 KRS
SR A S R

4 AMC BE5RIE X

4.1 EREZE

HF 301 AT A ML BB 48 1 52 B A R T
R R TR B s B, R SCE
XE#Y B (BB ESOMEZRENT .

/(H.V) .
C(B mxXn ) —
m—1 n—2 m—2 n—1
/(H,V) /(H,V) N2 /(H., V) /(H, V) N2
DD N D RS D D AN D
=0 j—0 i=0 j=0

(m—Dn+mn—1)

(26)

Horr, [« ] FBUBESRAE. 58 (26) F Tit 8 R e

AKOF R P A 7 1) b A% 2 250 O 9 #4048 oA

TREHR AR Z Bk RIZIR . & CBLY)

RO MR, 2 T A bk BT SUH MR A R
B 3.

57, & 5Ca) & 5(b) &/ 5Ce) ME 5(d) 4

WA bridge. foreman. flower. stefan #{ §5i ¢ 51 1F LA
Fo e % R 1000 Kbps 45 J5 7% e 52 7% B8 1) 32 73
fii. € 5Ca) B bridge MUATA 3t 80 26 ) 7 B 5 4%
JEART 100, JL P 42 & 09 7 He &2 7% A i 400.
l 5(b) W] foreman FAH A #8570 %0 By WA & 4
JEARTE T 100, JL-F- 4 19 7 He 52 % 2 AN i 3 500.
5(0) M flower MUIA B 50 Y0 11 7% P &g 4 BEAR
T 100, HAp 5 Y &2 2% B2 L7 ¥ 5] 43 4 T 100~ 3000
Z ). B 5(d) KM stefan BUAAT B2l 40 0 5 4 FE 1)
THUNT 100, AR 2= B 434l T 100~1500 Z [H].

FET LA L XS b FT DA Y B RS TR 9000 2 e A2
e L3 A 22 S AR AR Z BB B AN R b T A R AL
R /N — v A FAR SR A% BE R AT B S o n] AR
SRR 23 6], Iy —J7 T Ul B B e By TR
A% Bk B RN AT S R FE PR AT RS
AR A RE 3 ) 7S e DI A R

K6 /L, & 6Ca). 8 6(b) . & 6(c)%y |k foreman
AR 7E 100 Kbps, 1000 Kbps £ 3000 Kbps [ 4%
T RO B T A R 0 A AE IR i e 4 R )
O TR JBE O AT R W s T A B B ARG i R BBk
Hitk % . 76 = BUE i KT 5000, Ho4i 300 5 24 5 4y

0.8 0.8 0.8
0.6 0.6 0.6
?% 0.4 %Jr 0.4 % 0.4
0.2 0.2 0.2
0 = 0 0
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
TR FRE SE
(a) 100 Kbps (b) 1000 Kbps (¢) 3000 Kbps
K 6 foreman 7£ N [H] R 45 T 1) 5 24 B o) A
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SR/ R T2 Bl % i B S S EE
AR 22 P ok AR A R i iy Tk 22 SAD
W PN R R R AR /N L2 O 0. A F Tiz
B K S il R P PR £

Kl 7y foreman #LIH 24> LR R L UTT A 1Y
B IR B (E. X T A — U LR R A TR B Y
{EHEA B IE AR,

120

0 500 1000 1500 2000 2500 3000
Egid

B 7 R SRR AER KR

4.2 EFKE LSB LEEXK

BT 3.2 WY AT AR SCRRE Sk g A LSB It
Bl A iz sh k& H &MV o m A iA
LR B B b B m o i A 51 5 s, 3t
2 LR R A 2.

H sy it ARBCIN=27)
H, LSB(H) = s,
1¥—EmMH¢%h>—JH+1,f+<M
IH—L H >,
27
V SRR BRI 28 (28)
V., LSB(V) = s,
VEmb(V,,u.z,,sl)JV—b—l, V< pu,
1V—1, V> p,
(28)

AR S AR K %2 D R B Sk Ol LB B R
St KO R B A S A B 0. S T 4l i A B
2 5 e 0.
4.3 AMCREEE&%

Fo s i AR 2 S PR 4 - 565 1 W46 FH T 4e 12k
VRS 2% B2 A A o B B S B 56 2 R 40 247
H.RGEL TS Fyh &N s sh R En
MHTHE B, $EAT IE H 405 45 B i s g K
CH. V) Bt iy ity gt e B0 45 C(B',07 ) <A,
WA 2 3l R A S iR & PR FEAS AR ik A ST
W B A S s B Rt (HL V) K 3 i T d b

B AT RO A G F . 45 C(B LY ) <
AT 488 A LS 28 24 75 e — 2, LA ST
Wi F it B LY B B CHL V) ik S (V).
{H R4 AT .

A 2R I LS R B A L A — W R
G G VT 7 B B 2 BE S = C (B LY
T BB n, . SRJG N A= 0 T B R VT 5 2
B (5 BOE N

A
N=>n (29)
c=0
BB iR AT Z A RSB N, i 2R
SRrPIAE(EN:
A = argmin(N — N,) >0 (30)

BRI TR AT AR 2 W R A SR IR
iy AMC i AR
ik 1. AMC i AB B
BN ZHW Frs M0 Fp A (58 S i=1,2,0
B RS i F
1. k=0
2. FOR EACH B, ., IN F; DO:
3. KM HETHMZB SR EH, V)
4. PICH Wik B, 45 B0
B =R+
iDCTGQ(Q(DCT(B,, ., — RV )M
5. IF C(B'"Y)<<ax THENF i R 38 58

6. H=Emb(H.0,S.) (¥l H %)
V=Emb(V.0.S,, ) Gl VA%
7. WCH.O4i B, 85 B/
B = R+
iDCT (iQ(Q(DCT(B,., —R"V)))
8. k=k+2

9. Wb E ks B A W F
10. IF C(B’{":’)>X THEN

n

11. WAV R 2 Hod: k=k—2

12. ENDIF

13.  ELSE # s a5 B'LY A g i Fi
14. ENDIF

15. END FOR

16. RETURN F},

o AU 20 a3 4 AR 2 R AR T B LAY % Bt Ay
iz E R R E AR, B g R BT DR 2 He R
HE. A THALR TR ENEERERERT
19 L A A5 A i B o5 IE A PR O 2 IR E R . &
BRI TR iR A & 327 i AL 5
SN PURR A I BE L R A E JBE L iR A 7 R S
(1 7 BRI 2% BE HEAT OO o e T fEL AL 12 B R i
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L
¥

G B AEAS AR Bl AR R A E TR 2 LUy X R
Fo S Bk SR T — & E AL
4.4 AMC IZEUE %

iy AMC 48 U g an ik 2.

Bk 2. AMC A .

B BB W Fy A 2 B A

ik LRRERL R S, 0<li<lk

1. FOR EACH B’V IN F} DO.

2. k=0
3. IF C(B'{"Y)<<A THEN
4 W S, =LSB(H), S, =LSB(V)
5. k=k+2
6. ELSE 4kg F —%& bk
7. ENDIF

8. END FOR

9. RETURN S, ,0<<i<k

57 6 2 4% 4 OB ) <a i3 e ek
REGE g R H MV 5550 LSB A7, 4 2 Lo Re A
A BRI R 7 51 250 % 5 B R BOK i ik
NS EKIEE A5 15, I 3% 1] B2 B B %5 15
BT 5.

5 XfLER
5.1 SRWHEAE
So5 S B YUV bR i 800 5 34 B,
1000 Kbps (% Fo 3 18 352 X 288 WL Hp 4 1 3k fli
FIDEE HORR 8 R T 4 B 2 B 2B AR R A 15 3))
FRALTIE A PO AR, A< SO Xvid-1. 3. 29 G fig
ity MPEG-4 WA 17 52 56, Bl 16 XX 16 7% Sk it
g sh R i AL FEAR RS SR Xu o Aly™ Al
Cao'™ Zhang'"* LA A 3¢ AMC 83k, Ry T i 475
UFHYXF LG HEBR STC iy %) Zhang Fa 5 &CR 9 $2 7
PERT A SCH 2 (26) v RORE i 7 B 52 2% B A S AR
MRELES & STC XK P43 H FEEH 508 V 41l
AL ilfE AMC-STC B 5HA. DL E XSRS R LA
#5 0. 2bpmv.0. 4 bpmv.0. 6 bpmv.0. 8 bpmv 3t 4 Fif
FHXHR A, H AMC fa 5 %83: 55 b #IAE 1. 0 bpmy
AR REAR B F 058 1 18 X H. X B bpmv (bit per
motion vector) F x4 N8 s K (B FF H Al
VAN 53 50D HEA Y U RS

H T IR B A FEER DL A B R A
P Xu Bk iz g R ok A E R T 0 Y
P A Aly BEATER 22 R 0 18 e AT A
DA 79 e (L A 3 P L R B R A

b AL b XTGBT T A S
X EE BSR4 /N, Cao B35 IR 32 8l K & 5 Bk
B E 1.1, BP R 32 3l < AR 1 & T 46 02 3
KA 11 A5 % BB T Cao B L 42
PEAR B . BE L1 AT A4S Cao L H BB
(142 e, HOR A5 A5 1 R A A5 ().
5.2 AWM

Ry T A A8 R AR AL A e P A R s B A
A 3E N A G 2 & K UK 3% B bridge . foreman,
flower fll stefan 4 By 45 i cover FEAS, L f Xt
NIRRT HE A FE R 1.0 bpmy, L 4EF R 1000 Kbps
[ stego FEAS o iE 47 %5 7 o i AT BL 452

FIHEE L AL B 8t stego AEAS | 3 N 19
AMRIHN 2,22,106 F1 275, W& X} HFEH] . 7E 1. 0 bpmy

cover

stego

8 LI BRI I T X L

@ Xvid Codec 1.3.2 [EB/OL]. https://www. xvid. com/
download/
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B AR T BRE REAT L. T AT R
() 5 L BE XS LU AR SCX) 4 Be A #5 A~ i A AT
B NF Y A s {E = W It PSNR (Peak Signal to Noise
Ratio) , AW T »

height width

 width Xheight 2 Z (zij=yis)" 31

i=1 j=1

MSE

PSNR = 10log, ( 2557 )

MSE

X . MSE (Mean Square Error) ¥ iR,
width Fl height 5357\ g AW 98 B A8 BE 5 v o
JEUIE R A AP 26 0 4556 j SRR R v
N IR 45 J5 AR TR 2R @ AT R G AR SRR g
TR cover FEAR T4 stego A XTI 4R R [k 45 1L
W PSNR . RAF Z WA X ik 1 s,

(32)

%1 PSNR3EE (A7 :dB)
FEA AR bridge foreman flower Stefan
cover \ 39. 60 38.79 30. 36 33.18
Xu 0.2 39.57 38. 66 30. 21 33.01
Aly 0.2 39. 56 38. 64 30. 05 33.03
Cao 0.2 39. 60 38. 75 30. 35 33.18
Zhang 0.2 39.58 38.78 30. 32 33.18
AMC 0.2 39.59 38.78 30. 35 33.18
Xu 0.4 39.53 38.54 30.11 32.97
Aly 0.4 39. 50 38. 50 29. 83 32.85
Cao 0.4 39.58 38.72 30. 32 33.16
Zhang 0.4 39.58 38.77 30. 32 33.17
AMC 0.4 39.58 38. 75 30. 35 33.18
Xu 0.6 39. 48 38.41 29. 95 32.83
Aly 0.6 39. 46 38.42 29. 66 32.79
Cao 0.6 39.55 38.72 30. 31 33.11
Zhang 0.6 39.57 38. 70 30. 29 33. 14
AMC 0.6 39.57 38.72 30.33 33.18
Xu 0.8 39.41 38.27 29.78 32.67
Aly 0.8 39. 39 38. 31 29. 39 32.63
Cao 0.8 39.51 38.68 30. 29 33.10
Zhang 0.8 39. 56 38.68 30. 27 33.14
AMC 0.8 39.55 38.71 30. 32 33.15

AR NG » 25 28 B0 AR RE AR A T 4238 (H
PSNR {4 %80E 22 5305 T 2K LR A TE 22 5%
A RE 2RO TE Y B2 5 20 A J T 4 4 o DT 5 BB
LARVETRE.

£ 17 LLEH cover FEAX PSNR {H LA 5 T
JIT A stego . & W B 5 ik A — MRCAR 23 AN [) o2 B 3 Al I
T J5T T R

Xu i Aly 5332 23 85K 5 i 18 10 5T 4 0 (1%
W A B cover IR R 2 0.1dB~0.6dB 47 fx
TR 0.97dB.

Cao FEAHH EL cover IEMH{EME L R % 0. 1dB A2
A R R U

Zhang #EA Y Cao #£ A L 18] [0 T 55 AH 22
AR B REPRFE A cover 23T 1Y I {E 5 148 L.

A AMC B A8 B 5 AR A v i T BT A e
PSNR $UA 1 cover #2245 0~0. 05 dB. H7E 4 fifi
MmO T B R & T Zhang 53, H i
T AR SR BT AE HE LG SR L AMC #H EE cover 11
PSNR %l 2285 /N F 0. 01dB 5% % F1 cover # [l . &
50 T LT AR 3 UK B
5.3 BEHEEERR

FERE R g e o — MR E R 7, H RO Tk
51z gl Kt i R 1Y 5k 22 A0 3 A B AR SRR
g BN E B K (GRS quant =4, X B
AT DL AIE & FF A AL T [R] A 1Y 75 45 9 8 il A cover
il stego FEAS, L A 38 8 AR 3R Ik 22 AR K.
A5 AT LG R 28 CRA  Kbps) X B a3k 2 s,

x 2 EEFEI

A NS bridge
cover \ 670.72 1019. 31 3362.13 2579. 34

(HA7 : Kbps)

foreman flower Stefan

Xu 0.2 694. 19 1048.32  3444.05  2632.82
Aly 0.2 708. 27 1050. 88  3489.71  2646.47
Cao 0.2 684. 80 1024.00  3367.68  2586.17
Zhang 0.2 680. 53 1021. 87  3368.53  2582.76
AMC 0.2 672. 00 1020.59  3362.56  2581.62
Xu 0.4 712.11 1073.92  3505.49  2676.05
Aly 0.4 742.83 1085.44  3620.27  2719.29
Cao 0.4 697.17 1028.27  3372.80  2589.58
Zhang 0.4 680. 53 1023.57  3373.23  2589.58
AMC 0.4 673.28 1021.87  3364.69  2581. 62
Xu 0.6 733.01 1102.93  3588.69  2732.94
Aly 0.6 772.27 1109.33  3712.43  2770.49
Cao 0.6 710. 40 1033.81  3379.20  2598. 68
Zhang 0.6 681. 81 1037.65  3382.19  2597.55
AMC 0.6 674.13 1025.28  3364.69  2581.62
Xu 0.8 761.17 1142.61  3700.48  2806. 90
Aly 0.8 822.19 1143.04  3841.28  2816. 00
Cao 0.8 724.48 1038.51  3385.17  2605.51
Zhang 0.8 684. 37 1041. 49  3396.27  2608.92
AMC 0.8 676. 27 1029.55  3366.83  2593.00

M 2 FTLLE s cover FEACHY LR AL T T A7
stego FEAS , SR W]k Le I IZ By 2k it B 5 B8 1 A T g
Yoo A [ T2 BE 5 LU R 383 0 =

Xu FEABE A 50 AR I, LR S 3% i N 226
BT 10 % A4

Aly FEAS LURF 38 K i 3 LU AR R 1 1 o i
2% T B 102004 E L Aly 9 0. 8 bpmv Y
bridge M . # Lt cover L 4F 3% ik #] 1820 . 78 i
AREA PR .

Cao FEA L R S 10 B R0 7E 0.2 ~2.0%
Z (8] o AH Eb AT P AR A LG AR SR AR TS A Y A .
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0. 8 bpmv [y bridge AR b 45 34 ik 5] 7. 0 %. 3 BRSEEERNMNEIRE

Zhang FEAR H R R B LT 234 F 0. 1% ~ A REA 0.2 0.4 0.6 0.8

0/ 2 Pl T (o Y Xu 9.96 5. 63 3. 47 2.38

2. 0% Z I LT Cao FEA. Aly 7.87 6. 22 4.59 3.32
A AMC BEZR WA ffi ] STC 40 5, 48 1 Aoso  Cao 39.07 31.91 24.91 20. 29

. \ . L Zhan 48.05 49.29 48.20 42.96

Zhang BIEY cover HUAF RN $ET . LU R I 5 AM(% 43.63 39.01 33. 65 29. 91
; o/ o = =l o AMC-STC ~ 50. 45 45.08 37.56 29. 92
AHAE 0150~ 1. 026 Z I, 3 i fe 2. e H R 56 0 Xu 29. 06 2177 17.09 11.82
i U HA 4 B 10 ~50% A4 Aly 33.50 26. 69 22. 60 20. 65
. N oL Ca 42.51 36. 05 30. 1 25. 27

Xufil Aly EEERS R A S IEHEEK  Wee 000 00 U e s

(Al , A BE AR 47 455 il 5% 25 A0 A o Hb R R 18 n i ok 2 AMC =~ 43. 07 34.81 26. 22 23.41
AMC-STC  50. 00 40. 44 35.55 29. 24

% . Cao A IR M 18 3l 2% i B 5 AR LL e R K
B HJE PR AR 2 3 % B A IR SR W] B A KA
s I H— 2 gk A 1 L RE AL 2% 5 B
T BB W £38 8 K & Zhang i £ L RS
AR BRI ALK AR B STC G 5 KK B AR
T B )5 R W OB (H 1 B i Bl R AR
SR AT BB IE M ORI T AR R A K AMC 5 fE a3l
S ZE Herh AR SCHE SR 3 1 I BEIS A M R 4 1 i
T BT 2 PGB Bl R R B i 2 A B
ZIN o PRI X L AR S 4 T AR R 28

5.4 mEEamlik

S DU RE ) 3= S H T Rl FE 4k A% B S FEA B
B 55 43 A B A O A e 30 v AR A T PR AL RS R
00 5 25 A v o DO B 5 B O A N o 4
A X

WERREAR. J3 0] 51 X B —Fp B 5 580k 78 04
e BEHLIE I 17 B stego WA S Hoxf Y 17 B
cover #HH T ZR, Horp stego MMRAL 7 0. 2 bpmyv,
0. 4 bpmv,0. 6 bpmv F1 0. 8 bpmv I 4 Fhifx A K. H
TARUEY 25 OE SRR AR B XA 6 TR Rl AR
3 ) BB 100 A~ Pt BF4E 1700 4> cover g
11700 4~ stego ot F Il 4.

AR A (IR A B AL Pk 2k 5 8 T /Y 17
Bt stego AR AN 4% 19 cover #LAA AT T 00 k. H: b
stego M R AE 4L & 0. 2bpmv.0. 4bpmv.0. 6bpmv,
0. 8bpmv 4 Ffriix A . X T4 — Rz A, 3
PRI A ALAAHT 100 4> P i, 4t 1688 4> cover Wil Fl
1688 4~ stego i F F M 3 G2 I 3 £ A stefan
AL 88 A~ P D).

HAE. A SO AoSOM™ FRAE Al Wang! ™ K¢ fiE
HEAT B 5 43 M. AoSO ¥ AE & T & 0 14 45 4R, M
Wang F#1E J& T AH G AR AE.

5288, libsvm-3. 18 C FF MY, LA .

R T ARUEXS ) B SRR, DL EAEA RN 252
B0 TE BRI R HEAT Bk A 0 B 5% 3R % B U 5K 3.

3, LR PR Xu M Aly 24 VAT
BAK. Cao &A1k T Xu il Aly. 1] Zhang, AMC,
AMC-STC % 4P A0 .

BT R e 59 AoSO R AE K T 2% 5 2
B, AMC 1 5 &8 e LM 4F T Xu, Aly #l Cao. 1 T
A STC ity , HAB MR R I Al Zhang 55
PR HAH 22 R T AMC e ] STC i % )5 . %
VA BRI AR AN KO T . AMC 5%
M Zhang ¥ 3 DL # AoSO ¥, 78 358 = e A R
T8y STC %ih . H 5 Zhang 22FE 45 /)N,

FE T AHCPER) Wang ¢ AE 09 #5000 25 5 R W, A
S AMC B A AT 1 U B A K AE DG 7 Y 4
I F Xu 1 Aly 1) LSBE 2, 1 #l Cao IR AL IZ 3
K4 LA S Zhang 1 Ja) #5032 3l % A BEORH G M
PRFFA Y. i AMC-STC [ 5 K I 58 77 76 A% e A %
TOET H A RS AR T 5 Zhang LA
FH2.

SRE K TR A CREARE AL . AMC B2 5 Xt
RS R R FEE S AR Al €
5.5 EREE5RE

533 LA 0. 5 bpmyv fix A FEHEAT R A B S L ik
A 34 BeAA, 4 P i g % . R AL 4 A% 8010 . T {4
251 . 15-3470 3. 20 Hz Y% 4k ¥ #% . 8 GB DDR3 N
17,500 GB ML HE 4%, 64 {7 Win8. 1 & 4. ik AKT[A]
= 4 fros.

R4 REEHEBANEELLR

FEA SR A /s Tt 25 i SEE I E] /s
cover 121 8010 0.015
Xu 252 8010 0.031
Aly 287 8010 0.036
Cao 346 8010 0.043
Zhang 575 8010 0.072
AMC 357 8010 0. 045

@ LIBSVM [EB/OL]. http://www. csie. ntu. edu. tw/~ cjlin/

libsvm/index. html.



54 EIRAE . He TR YR AR B A T LS B Ok e S

1055

HI K 4 B s cover FEA LA ] — U R 47, 8%
HRee - Xu A Aly 85025 il T AL ff 28, 1t AMC
Pyt H D 1B SR B/ 2k B Zhang B STC %
T EEAE B AL 2 ) [

AMC BB IR BT LURE 2 L
A5 B PR e H g K AR AT LIk #] 2. 0 bpmv,
FREREERS IR AR LML S PR,

RS REHEHBANELILE

FREHD:  BKRAR/bpmy | BEREDE KA/ bpmy
Xu 1.0 Zhang 1.0
Aly 2.0 AMC 2.0
Cao 1.0

o AMC B2 Ben] DLk A 2 B4 BB 5 15
KL BB A AT LA B R ZRR S A1 2 4%,

6 % &

ARSCHERNE BT T2 3K RS X is 3 R
JRy # foe A P AR 4 K Sk 14 R I B 3 AT 20
I3 0T LA T X — B R L 4R — Fh el AR
5 20 B 1) B /M O LI O L B SRk SR 4
SCRE T BB AT B A SR AR BRSOk B A T
LRI B S 503k [ B A S A 00 757 T Xk 7 2 AR AT
A 2 et AR H AL g A% AR EAR 22 . (H A
TV LR 452 i 0 249 2R P 4 2 TN < B 4
1132 2 R 2t A 5% A R JRy 0 de (0 A 7R AR it b 5E 4 A
[l PRI SCHP 56 0z 3l K 1 B 0 A AR Bk
FLAT W 3 A7 R X T 75 B A2 2% B I SCRE AT RAAS
il A 2 05 247 AMC B35 L o m] DURE & 2% BE AR O A
héhia STC MRS B R i — PR THRS Ak
PERE. L T HETC A 89 STC S, il T HALH 28
BBCTE fi A i 10 R Y RS B A A 12 DU G 16 R4
C A #9128 3l % h B 5 53k 0 AR i B« G 3% £l ]
CINT I R 5 A SR VRS 710 NI O NE A i o
YEAILAREE 9 R A3 R A o v 0 B 4% B ) % B L
AR XS B % T AMC 5 45 50 F).

B OB BRMELFRANAIRENETEAE
A= L)

& % x #t
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As we know, with the development of video motion vector
steganography, many people have taken the protection of local
optimality into account, but the adjacent correlation of motion
vectors seems to be ignored. In this paper, with the theory
analysis in detail, a novel steganography algorithm based on
video motion vector is proposed. The low complexity macro-
blocks are chosen for embedding by the adaptive threshold of
complexity to keep the local optimality and the correlation of
adjacent motion vectors. Experimental result shows that it
has a good anti-steganalysis performance against the classic
steganalysis algorithm. Especially, the distortion of bitrate
increase and the quality of the video image maintains well,
and it has a strong anti-steganalysis capability against
steganalysis algorithm based on local optimization or neighbor
correlation.
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