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Abstract

In 2015, Avinash and Madhuri proposed a
Five Pixel Pair Differencing and LSB
Substitution (FPPD) hiding scheme to
improve pixel-value differencing technique.
In their scheme a cover image is divided into
several non-overlapping blocks sized 2x3
pixels. Center pixel in each block is a basic
pixel and used to compute differences with
other five pixels. The differences are used to
conceal the secret message by using pixel
value differencing hiding method. In their
scheme, the embedding capacity is limited by
the size of the block. Thus, in this paper, we
readjust the size of the block to increase the
embedding capacity and keep image quality
of the stego-image. Experimental results
show that the embedding capacity is higher
than that of Avinash and Madhuri’s scheme
especially with block size 2x2.

Keywords: Data hiding, Least-significant-bit
substitution, Pixel value differencing.

142
S N R A

g4
PERAHSEFT 4
yuching1120@gmail.com

PRGE TR SBEE L R THRETE A
gLy B FARR T R R o RA Al
V’ﬁﬁﬁWméﬁiﬁ&im’?ﬁﬁwﬁ
B E 2 F T LR RS R e T
2 AR P*@imiiﬁ’ﬁﬁ%%ﬂ

TR IR B R TR R 5 A
mle'g TN I R A -
PRl o M EEEF @Y REFE T 2R =

)

im;{? ﬂfrﬁﬁ? Flg 2 BiFE 2
FTagmxd i 'rg—ﬁ FREFTIER DR
WG T A S THIEATENAES 2 F
for ofp R FRSNE T IGLT R AR
otk B > T 5 VS TR ;Mi(Reversmle
Data Hiding Techniques) ; 4p & e7> % ¥ {54 T
VEES T IS B SR F ﬁﬂ?ﬂ‘%f&?ﬁ
qrif(lrreversible Data Hiding Techniques) -

plek s TR R PR RE L V07
/»\jf;\j‘;F”’i* HFBERERE= 7 - %

@ﬁ%&#i%%%*ﬁ’ﬁﬁ&&%%ﬁ%
T EE IS SN CESE ES IR
3 R E e L Bk o T
ﬁ&%?‘:’i'?;\)‘*?i@_ié ;¥ k- fﬁﬁ’»m}%ﬁ\
B ™2 L E 2 RlA 2 o Ni § ¢ 2006
FOAR DS E[T] 30 i A enifh e
Frrr A4 E 2Rl AEY BINRAFEF
(4 BEE)Z AF B M (F B EE) iR B BT ik
% Eenig s PIMER LR o

At r S RNy B chikh 58
o BHE S Gl TR R
TR r MRS DY o RREEE DL > R
AU B B R F T e S g 0 BT
FOTRBAT Z R T IDE KNG 0 B4R S
BT B A KM% Lema ¥ Mitchell »%
1984 = Ned EFHERAE THB
( Absolute Moment BTC, AMBTC) [5] » 4%
(T - e w1 - i R TN = 3 A MR 16
Fi B (R L 4x4)BHP 8 BimA
TOTHRAMGSE > AR £ R
( Vector Quantization VQ) [4, 6, 8] s i
(Codebook) P4 » 35 M E & 5 & & Pz
O P R IS T



GRBATREFL L S RE R
TR R Fpt o G < R B T URR
ﬁzmta%:'z s plde WU % Tsai #7341 ik £
B ¥ &2 (Pixel Value Differencing, PVD ) [12]

F-‘;;_Fﬁi’\‘—gr.m,{ﬂ ﬁ/{{q—7_,—»’§;q:§rﬁ_g?»?\
?‘ﬁ”w’;’/z?«éﬁﬁﬂ’. = A S - e T
ik o 4w 2015 i o Tyagi # 8 F A - B

% 4 BB 5 A AT WL R B (Pixel
Value Differencing and Pixel Value Sum,
PVS)[11] » ¥ - ifr 2l & 22 + [ 2 3 &
FehFH o T3 BRFHGEZRGFEY > B
CENE EN SRR S ILECE I &,;,frﬁvq%
oo YD AE B B R L S e

5 ffF BAr-] > 2555 Bl * 4 PVD 2 2

S A A m«;},\% v k20 Tk Bfes 2t 255
:I«&—ng;,% B EEF q‘){)\ s (T o rfﬁbifv} ,
B35 ?ﬁ—*ﬁd&gz@gr%ﬁc EN Gk T A
kB R E[6] [8] 0 FiRIE B E OB I
o 2E7F m«ﬁ:ﬁfmif‘if,{ oo drd i E ML
RGBT FRET LS E AW
(Least Significant Bit Replacement, LSB)#: i+
[9] [13] - # @ PVD 34> % b4 % = % 5
%m%%ﬂg’ﬁi%ﬁnéﬁiﬁﬁﬁ§’
Flt o 3 EFHIY B AL DAL £
A %m”‘ BT }Et%&% TIERH
e > 4[2] [4] -

2015 & > Avinash 2 Madhuri £ —'féfi% - B
" PVD & AA# NI ok fedt 2 R SRR BN
(Five Pixel Pair Differencing and LSB
Substitution, FPPD)[3] » 1% #-% if> £] & 2x3
S EREHDOTR O FFM B G TR A
HikF BHL RN E BB RFLEEFE
xv%‘ B8 M i A Bk P (Least Significant

Bit, LSB) i i it Lengh » o 3 24 4
Sk P FER Y 2x3 4| RS ®

M gk o~ 0 TN ERE L P o

Flgt o A3~ 22 % FPPD Hojpiv o i3 e H b
SR R AL ) A\ﬁﬂa&ﬂ«qwswrlxs
2X2 fr 3X3 = fA T B & o 0 H &~ i ’;ﬁ“u
BLRP R  e Spb&mézl'- v AP B e
B I‘”"?ﬂrmmé\i‘l BE e

AR ERACT 0 R S R LY PR e
4tk 4 ;!1%554141&(“ 21&2) LSB & i
AR (% 2248) M2 FFPD (% 23
&) F 2 F M ARG ahgtor ~ Bl AR
SEEb s S FRHEFHTHEE D FT 4
HEpEgmaE s -

’

2.@‘}?%:};’.5;‘-
21 % % £ % #% % 2 (Pixel
Differencing, PVD)

Value

Wu % Tsai & 4> 2003 ## 1 ik 2 &
5% > = (Pixel Value Differencing, PVD) [12] -
FE AR BARMROEAR G - BRR O B
E"é’\/w\ X% 1x2 iﬁrm@ﬂ. *Q_%‘? I
FAFEEwRAGOGG AR B A AR
REAZRAABBTEL TR RTE S F 2
FEEA] R A RRAART T RS -

d; = |px; — DXis1l (1)
BEFRRFLETHEINFEFE L (4
1) AT rvfrapialcrdk ®

Fm%%*q‘ﬁivs‘; 'EL"’JA EE A o y & — B

TR A BT Rl T
B ot 4195 R E -
[0,7]1 | [8,15] | [16,31] | [32,63] | [64,127] | [128,255]
log,8 | log,8 | log,16 | log,32 | log,64 | log,128
=3 =3 =4 =5 =6 =7

Ry R, Rs Ry Rs Re

BllFZieoFgEwFis

bl4e 0 ®HGEL E 5 d; =9€[8,15] » #H
IR ORRF > FEINQFEERE AT
AR S I g o FHFHR
il A RO~ o T RS
LS LB A T TR R B ELD; o Kbyt

’i‘f@&ﬁ'x&m—‘?}ml » W B T

B i~ 78

'E'.dl—ll‘l‘bl PR RL Y A
PR A B Y o TFF I 25Q) 0 Bk
FEREBL o dept - ko S PERIL DD

fg i g panLiagdn . £8¢

bl 3 2= |dy—d]] -
k=|log,(u — 1+ 1)] (2)
(pxi, pxiss) =
(pxi + [ ] DXy — EJ) if px; = px;y, and di > d;,
(pxl l J PXipq + ED if px; < px;yq and di > d;, 3)
(pxl - [ ] PXip1 + EJ) if px; = px;41 and d; < d;,
A

(Pxi + l lexi+1 ) if px; <pxiq and d; < d;.

B L ARG ER G R R
rﬁ’%‘% B4 '_E'_dllL;’E’?p TR LEAHE P E
HHEO®R > 1% dip 2 AP H 0w BT R
Bl > TE R RIS RRL o b
s mA LS D] TR B da

¥

2




2.2 B & = B8 % (Least Significant Bit
Replacement)

Chan = .%‘,;—‘]5%? 2004 #74& 4,5 LSB &
M A R[] B RE LA T g
ORI A R L G R
BAERMEAZY om P AR
R R A A R TR
Py HiRBhE g B g g F M4
2 o

7

RABBA LR A FEAS Dt B
RPRT RN N Ap (T
§RE N AR RS § 1
FrE e BT AR o ok B

f:"_fu’t

P LFm 2 gl AT 0 J
BAMALPE R EAERARE WA

#iF > 112 A q’;'\ N R o 1Y fg\-/% w
pxl:]_SZf; B s ‘F'l‘;t A TR R 4
pxl (10011000), > & & » 3 = e B
LN ,1(011)2’ % 2 B\*e]','\” fs 73] % K

‘% @ % px; =(10011011),=155 -
BodliAR N ZRBGEP G -
RS A S S qu,\ g5 3 BN

FAENEFRIL TN EH RN L -

3 I ihApu iR PEpa (Five Pixel
Pair Differencing and LSB
Substitution, FPPD)

Jr o

Ja

Avinash 2 Madhuri & —'ﬁ 2015 & #
st L B RS HFE LSB B2 (Five
Pixel Pair Differencing and LSB Substitution,
FPPD) [3]> 3% i2 &40 2 5 2 2x3 2 &

BT B2 5 4 2X3 < | iR B E 7
A5 o
bx1 bXo bxz
Py Poyt) Pxy+2)
bXx3 bX4 bXs
P(x+1,y) I:)(x+1,y+1) I:>(>(+1,y+2)

Bl 2 %A (2x3 T H.)
B2 (X Y)s fF izl o Mpxg it AH#H
%% (Common Pixel) » # 12 LSB i~ B~ ik 2 ?ﬁ
3 Al B g 0 B fleRenT B ifch B
A #H G 2 A A 5 - A ou omoA
(px0, px1) ~ (PX0,Px2) ~ (pX0,PX3) > (PXo, PX4)
~ (pxo,pxs) > = I e ifk eyt 0 WU e Tsai

-

%ﬁdﬁm PVD = A A# > 355 - 2k E ¥
SAEA E|d| 0 R F RBATEZ A EHE WU
fr Tsal FF % B E & (be@] 1) 35 N3zl
FE o hiz k0 50 AP R L
BBk Y QU B RS T  FI o B
ML TsF LR - BiE o JIF SN E
S HhT R

g = 21 @

D) E 2 TR T HE N L
= ,5' Tldly > 38 A A Ed 8 g et gk
ZEALFEHE B E P E B E N AeT
dli = di mod 2avg, (5)
= |d;| — |dl;]. (6)

£ UATHEL EHE WU f- Tsal 45w 2
# (-lir'%] 1) k232 et E ma]‘i » iz g
HIAZRFDTREL DI PR L e A0
B&ﬂ!kﬁpi?v@ifﬂkﬁﬂﬁﬁﬁﬂ Al FiE D
SU(T)HRE S A R P b ?]»’\ °
d = {ODL- +1; + b;, if d; = )
L —(OD; +I; + by), if d; <0.
e%m;;fg\%ﬁx* TG KRR E
S (8) 0 3 E AT Bd ¥ R deeh
ﬂiﬁ“miﬂm FI* men $E
Fﬁ‘; [CRRNPE- AL & ST N=g ) B AN A
1]} ZJ_;.E-:‘%\'% BH lg»'%‘f

i’lﬂb
T E
WA Ed S
#& - N -
Wééﬁ %?

pi‘é'ﬁ.ﬁ:ﬁ'ﬁ‘g"%l} e - Rehre ﬁ “pc;‘ e
BR3P LR H N F px 5 R
2 o

m; =d;
e ph) = e — 5| 20+ |5

BRERGIEABE  TAEGED
AL PRH GG RGEAE l'
;’{'JfkmS B lz\'? PalE AL A -
»/lg\ '1;1)—;)\,,,%_1;0
IR R N I T L é?&{lg\%ﬁpd
B BN RS 3R EL o 2T E
PRA T IOFE R R AR A
m5'l¢'§»’?*¢ﬁp¥émmkﬁ LHERR o
2B L) HFENETRFLGEZTHETRE
ki SflP 2R@) P E NE T ORE R
BHSNG) B N B reisamE L Bdl; e
WP T ai L wdl e Wu 2 Tsai &
T4 (B 1) 7 B EF i

—d;, (8)

=

F,év’ﬂ@pﬁ?



SRR BE TR EL 17 (10)B
WA > T g TR ABDINAR o

b; = |dl;| = I; (10)

3FEE i

Avinash 2 Madhuri & 4 <7 FPPD = 2 & »
TR AP HERS 2x3 0 £ u:* rﬁ.gﬁ T 5 AA#H
fZeHE g Ees PVD 88 » #s i
BNLBEY P ENT ﬁﬁ:ié?—g%,és;?«% Eg
EAREY > Ra o fFARHOLBELIRE
O (R E R F]E o MAFRE a3 o lg\%
Bend BB g i o BEARLE X (& 9T i
R AL, > AR L B ¢ 1T
FRSOERPGSETRL - T A &
wtég» FPPD 22 T A L A S I
OB ERGRFANERGER XL AR
mliﬁ’fﬂ' rs\7» E e 13~ 2%2 ~ 3X3 ®H.
Nk W - AN A i B SR e} = Y R
B BLBRHEE 2 ﬁ’x’g\n«?&ﬁ%ib o 1T
T2X2 e B /) ,:—3\‘%"!1'] mehﬂgéfj’\)\iﬁ’»
ﬂ!i#%2°

L ng

ARG A SmXn? £ AT
AT EORATE NG 28 485 IX3
2%2 fv 3%3 7 ®WH.T X, %Iargg‘] 3o HE5R o

86 150

53 156

pPXx1 PXo pXx;
Py Piy+1) Piy+2)
(@) 1x3 & K.
(451 bXo
Py Py+1)
pXx; pXx3
Peiy) Poctiy+1)
() 2x2 T
(251 PXo pXx;
Py Py Py+2)
pXxs3 DXy bXs
P(x+1,y) P(><+1,y+1) I:)()<+1,y+2)
(c) 2%3 & K.
B3R | GEAT
CUE 4 B 2X2 3B (m=27

n=2)> % - # 2x2 hEHd 4 B A
DX * PX1 * DXy~ pXxgh = B P (X, y) 5 i
% iy o

Bl 4 kg bl

ATF % B M pxg T 5 A A E (Common
Pixel) » £ * LSB <P~ » &3 Bixr
SR LA HAARE Y - it
pxo =150% &> 15»&53%,:% AR (111),; qké)\
i6 ek # ok L T 5 prpase = 1510 4k
Z B iE o w8 A H R E pXpase BT
Z B I‘Z\% E

(PXpase, PX1) = (151,86)
(PXpases PX2) = (151,53)
(PXpases Px3) = (151,156)

—f]’iij'- P FHIRELE > Rl E
502G E R prpase > A2 2 ifE
WA Ed 0~ B A dp =px; — PXpase = 86 —
151 = —65 ~ dy = pxy — PXpase = 53 — 151 =
=98~ d3 = pX3 — PXpase = 156 =151 =512
WBE A AR WU e Tsai FHOREEL
(’kr'l'ﬁ?‘] 1) f1#* 25523 5 3% &F"’ﬁ”iﬁﬁki ’
RIES A SN = s VAR -+ ] S T 4 S S
T 6 B (L) K 7 B M R T

avg = l%J
REJ Y SOFRavgB 1 5 B A g
B2 iE> r’l"‘f | * \'\(S)A\ By "-L_: iBreis gL B
dly -+ it enb|F k=6 vk, =6 > kg =
3 Rlavg = leJ—S’?'J’**avg@ ESE SR UE|
dl, = d; mod 2%¥9 = —65 mod 2% = —1 .
dl, = —2fcdl; = 5 -

BEANY 2N0)3E R L 5d e
e fs gL Bdliehin A 0 RRATEZATHL
B [dl] - P Wu 2 Tsai 8 % 0% & £ (4o
1) Ri-aGZ e ok chit » chiz e 35 1132
TR T R EL o Fd R i AP Bl
VEREFAAROB B, A BFFE R
£ B iexr £ B B enpedp0oD; = |d;| — |dl| > #
545 2 55 (7) 404 5 L el B b~ -

oY || = 1R~ R Sk =3 B
RSB L Lby, = (110), = 6 |dly| =2
—»ﬁ»@)‘% ﬁkz—?)’*i“]'f‘{%mﬁﬁ%v A A
b, = (101), =5;|dl;| =52 & » & Z k3 = 3>

(11)




B R L S by = (000), =0 ¥ ¥
e £ B feit £ B B e 40Dy = |dy| —
|dl;] =65—1=64 ~ 0D, = |dy|—|dl,| =
98 — 2 = 96~0D; = |d3| — |dl3] =5—-5=0-
L HEFEFT)RE L EFI DB R LD R
rode R L E S f o I 2N (T) R At
fBL o v R R B AR L o F
T HG RS eanE @R R E
g PmALEaihd Er e id
—(OD; +1; +b)) =—(64+0+6)=-70 -~
dy=—(0D, + 1, + b)) = —(96+0+5) =
101 ~d; = (0D3+13+b3)=0+0+0=0¢
RO B R R B R AP
Fipg e > BE2N08) 3 EATaEL Bd 2
Bdedi L Bdis F 2 Behid Bm o &85
my; =dj; —d, = —70 - (—65) = -5 .
my =d; —d,; =—101—(-98) = -3 .
mg=d;—d;=0-5=-5-13Fmz* 5 * B
GARHB D S Al E L P Y papage b 4
» 3 I LA R pxg s RAe R
o AT
(P, Pd:) = (PXvase — | 5], o2 + | 5.

BY G i3 o

&
X

(12)

puy = 151 — [ = 153,pd; = 86 + || =
83 ;

- -3
pu, =151 — [ 2| = 152,pd, = 53 + || =
51 ;

=151 — [2| = 153, pd; = 156 + |=2| =
pus = 151~ || = 153,pd; = 156+ | 7| =
153 -

te i BEAGE - e AH A
pxbaseig‘f:r ;% » AP g}@'z\% %’ # & 3| 78
- B3 o puy > puyfrpus T EGE ok B o
PO BAANGEHFEER] CE- BHEFE S
| Epug G e m AL S pXpase £ B0 F]F
Ft oo o) mml;j‘;bg A E) epu; o I )
3£ Emin = min (lmq|, |my|, ..., Im;]) > 2
A B hpu B E 1T 5 AR Ppuy;, Y
g H W fE

+ B¢ smin = min (|-5],|-3],|-5)=3 >
HPmyenidde] » FIP umy ¥R spu, = 152
Belt (55 {5 Pl =152 3 1 8 ¢ ko2 2
AT e

pc; = pd; + PUmin — PU;. (13)

¥ risHE 5 pcg=834+152—-153 =82,
pc, =51+ 152 —-152 =51, pc3g =153 +
152 -153 =152 -

ki

B pm ik AP SRR LAY
Fr 119G R Y e Ll =152 2
pxbase:151 * 1p %> %‘E— & puming" [ PXpase
B i 6 B0 B A~ 3 B LSB fm o 7]
B B AN DUM i B PXpase AR 0 FHE B R
F D T 0 MG 2 e T

px's = pc; + (PXpase — PUmin )- (14)
HeaishE i px'; =82+ (151 -152) =
81, px', =51+ (151 —152) =50,

px'3 =152 + (151 — 152) = 151 ¥ {F 5| %
ER G AR 5o iR 0 R A

81 151

50 151

W5 & % ik 4 bl
3.2 Bdiinde

it M PR AT R gt AR
GF HeE R Ft > NPT R R
AP R L o f A ARG
Famxnt o w s I B BTk
B AHGFH BT  FIFLE L
WA EY BB .

HHE P HBS P F o omxn=2X2 KA
% PXpase=151 » T ik & ] & px';=81
px',=50~px'3=151> & B2t E px'y & px', %
% 53d,=81-151=-70>px', & px'y %4
2d, =50—151=—101~ px'; ¥ px'y 4
Sdy =151 — 151 =0 {4330 4 6 G i %
HEE WU 2 Tsai 8% ik R 4 (oW 1) 7
MR F |d| 2 Ry FERFFE S 6 =7~ |dy
3 Re B RAE S 6 mn ~ |dg| =3 Ry B

FE L3Iz

B o) E TR E G
avg:l@] =5 == ,—flj”# ;};\Z(S)ﬁ;ﬁ;‘;’;

B & 3ldly =d, mod 2%¥9 = —70 mod 2> =
—6~dly = —5drdly = 001213 I 13204 Edl; %
HE WU - Tsal £ 5w FEL(40R 1) 7
MBEGG RSO EE RF ST R EL 0 B
W (10)P s LT RH L S e
e LA ib =]-6/—0=6=(110),
b, =|-5|—-0=5=(101), ~ b3=10|—-0=
5=(000); ° 2 # f% pXpase ! * LSB P~it 2
et maL Lo o Flt o N F R AHF
PXpase = 151 i & = ki 1



DPXpase = (10010111), » F B~ 3 =A%
T Rt
% F e - 'l}?‘:ﬂ"mﬁ‘g%\fmi ik BB o

LRREH

kAT g 82 2015 & FPPD = j# it (7t i > 4
* 238 B12x512 & ] e B e 7 Rl o Rl

BRGACRH 6 S o

‘ 7Peppers Zelda

B 6 7 &iplFR
Ko A B B
Signal to Noise Ratio, PSNR) 4%t & 4282
BFEPGZFOLRE
TR

( Peak
fchr'
7= o PSNR 2> ;% 4r

2552
2 12 1(pxl] pxl])

PSNR = 10 X log10 - (15)

HY hxwi kx| apxi',j’fr'pxi,j AR S
R e R il o 3 R G
4 BAR] o R P& TR 0 PSNR A%
BoF2Z o AR FLBARS > RARR

S A 0 PSNR 8 A% i<

% faz,'—'aﬁ;t»h-% S ﬁﬂq*i'\ﬁ‘i 4o =
- '2»‘? i 4t~ =~ g(Bits Per Pixel, bpp):=
e i% %R 1*9‘&?«;_ bpp 2 3% 4o HroE
bpp = —C“,’;'jjj” (16)
gacmmw;@%%%:xﬁ - émp
AXX S N A FE LA R F 20 @ bpp Ax)

CES SN T

2159HBT3 202 FORHS )T
Pl FaRgEgz i A7 A8 F 5%
IX3+2X23X3 = faFHH < /] o j8 & 3¢ ¥ U
FILE BHE S 2X2 R H A [ PF > 6 R
hbpp E¥ B3 3bpp b FH K] 2x2 H
HimERXiEs R ) REF > 2 ik

& B E B 37-38 db 2 % o Ap 3T Avinash 2
Madhuri %‘fﬁ %7 2X3 BH L] AT AT
Fen3 B 1x3 32 2%x2 ‘é\z&ﬁh%"&iﬁi?&ﬂ@ Bl
Rdpe2X3 He B KB F 0 ¥ PSNR %% % *+ 37 db
'l‘,(_!' o

ER R F I 2X2 fpﬂfd@)\ﬂﬁi&%

FOE AR TR AR feeh R o {2
B30 3 bpp 4t 'ﬂﬁ“%r%’i‘é“"/\ <~
2 A W - R 7,;; FRRGE o ERT LR

* 2X2 ® B KB (7
21 2 F ®H~ T

N o

2R ST

Wi £

Fe B % ) Lena  Baboon Jet Sailboat  Peppers  Zelda

1x3 PSNR 38569 37.819 38596 37.935 38.004  37.997
BPP 29911 3.0013 29920  2.9940 29909  2.9893

2%2 PSNR 38.050 37.584 38.014 37.914 38.004  37.930
BPP 3.0021 3.0281 3.0070 3.0072 3.0037  3.0025

2%3 PSNR 38.094 37.770 38.105 37.982 38.033  38.056
BPP 29896 3.0049 29906  2.9923 29901  2.9896

3x3 PSNR 38.099 37.858 38.153  38.028 38.082  38.004
BPP 29774 29893 29782 2.9786 29778  2.9780

S.¥mBEAkiE

A% < 32z 2 Avinash 2 Madhuri % =3+ 2015
i I e FPPD & ’”Ti»’tm"iz&ﬁ&ﬁ
&m«dﬁ%~§ﬂiﬂi%%%?’“%*
A E - B FEOREL E o ¥R WU ff

Tsai%‘fi'rﬁ?pﬁ“%%\ kA-T3% e if g e
rﬂtb v df R R % R DB I A 1%
”’ZXZ?\:%wﬁr’rﬁy\%’ﬁm%mxé U hF o
_mﬁwﬁgﬁngwgw—’uéﬂ+1x3&
g o B e 0 R 2X3 T Bt b )
K74 o
Ak

BT

T & E A B R A



?ﬂwp ~REE  F '“‘&7@
P X 3§“§» % m;%;')}\, e ARRVEE - Pa |

2X2 R ML {74 E I AR 1x3 i
&%ﬁﬁ%”’”éﬂiﬁm%ﬁ’jﬁﬁﬁ
Flpd | oo A R SR i 2
foesr BB GE D - PR AT

r o

$4 0

[1] C.K. Chan, and L.M. Cheng, “Hiding Data in
Images by Simple LSB Substitution,”
Pattern Recognition, vol. 37, no. 03, pp.
469-474, 2004.

[2] J. Chen, “A PVD-based Data Hiding Method
with Histogram Preserving using Pixel Pair
Matching,” Image Communication, vol. 29,
no.3, pp. 375-384, 2014.

[3] AK. Gulve, and M.S. Joshi, “A High
Capacity Secured Image Steganography
Method with Five Pixel Pair Differencing and
LSB Substitution,” Graphics and Signal
Processing, vol. 7, no. 5, pp. 64-74, 2015.

[4] AK. Gulve, and M.S. Joshi, “An Image
Steganography Algorithm with Five Pixel
Pair Differencing and Gray Code Conversion,”
Graphics and Signal Processing, vol. 6, no.
3, pp. 488-493, 2014.

[5] M. D. Lema, and O. R. Mitchell, “Absolute
Moment Block Truncation Coding and its
Application to Color Image,” IEEE
Transactions on Communications, vol. 32,
no. 10, pp. 1148-1157, 1984.

[6] Y.P. Lee, L.C. Lee, W.K. Chen, K.C. Chang,
LI.J. Su, and C.P. Chang, “High Payload Image
Hiding with Quality Recovery using Tri-way
Pixel-Value  Differencing,”  Information
Sciences, vol. 191, pp.214-225, 2012.

[7] Z.C. Ni, Y.Q. Shi, N. Ansari, and Wei Su,
“Reversible Data Hiding,” IEEE
Transactions on Circuits and Systems for
Video Technology, vol. 16, no. 3, pp.
354-362, 2003.

[8] G. Swain, and S.K. Lenka, “Pixel value
differencing steganography using correlation
of target pixel with neighboring pixels,”
Electrical, Computer and Communication
Technologies, Coimbatore, pp. 1-6, 2015.

[9] G. Swain, “Digital image steganography
using nine-pixel differencing and modified
LSB substitution,” Science and Technology,
Vol. 7, No. 9, pp. 1444-1450, 2014.

[10] J. Tian, “Reversible Data Embedding Using
a Difference Expansion,” IEEE Transactions

on Circuits and Systems for Video
Technology, vol. 13, no. 8, pp. 890-896,
2003.

[11] A. Tyagi, S. Changder, and R. Roy, “High
Capacity Image Steganography based on
Pixel Value Differencing and Pixel Value
Sum,” Advances in Computing and
Communication Engineering, Dehradun,
pp. 488-493, 2015.

[12] D.C. Wu, and W.H. Tsai, “A Steganographic
Method for Images by Pixel-Value
Differencing,” Pattern Recognition Letters,
vol. 24, no. 9-10, pp. 1613-1626, 2003.

[13] H.C. Wu, N.I. Wu, C.S. Tsai, and M.S.
Hwang, “Image Steganographic Scheme
Based on Pixel-Value Differencing and LSB
Replacement Methods,” Image and Signal
Processing, vol. 152, no. 5, pp. 611-615,
2005.



