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m~~~M~~~~~~~'~~~~~mB~~~'~~m~~~~ft~ 

~lj'~ m7~Jjl1=.~*4~Q ' PJTt)~~tb:g.A:g.t*BJ~ti,~~ {a~1JIJ~S~BJ~0 0 

*4 ' [QJ~m~7G7~~~*4BJm~t1 ' 1~1~1§{J'-A±:~J~~tiEl~~~~3t{etBJpq~ 0 ~ 

15~::f~1JIJW~BJ3t{ets;t¥U1i[¥~1J ' 15~~~~~tb 7~*4lf~m:(data hiding)BJ~f;jtr 

[1][2] .lre~flfLr~#~~*4rli~ft~{1I9)t!;mep , ffij~A~~fl1&BJ~{1I9)t!;mm::f~~:'fEl0 

~.1§~~~o~~~~1§~~~mm~~¥m~~,ffijm~~~mm~-~~ 

#~~~fllT:sztb ' ~~g~~BJ{$~~~fl7 0 

Data hiding ~~ 1§ ~t ~~ flfLr ~~ tb * ' ;It ep it m A ~IJ BJ ~ f;jtr fff, ~ LSB 
replacement[3] , LSB ~#~mW~~flTI[mlT:sz{~{~*ep"x:::fm~BJ{lI7E ' *~¥U~~flrli 

~BJ~5c* .ll:e~¥*1Rl~~gFiJf¥B.1§~5cBJitXA~~ , {a ~~jw~{~BJtiEl±~m")t* lZ90 0 

.lre ' ~~{1~2~ LSB BJ~¥*m*X*§~~~tb*[4H5][6] ft 2004 4 Chan and Cheng m0 

tb Optimal pixel adjustment process(OPAP)BJ~¥*[7] , *~~2~~7 LSB BJ~¥* ll:e~0 

$-~~~~~*ep~::fm~~lli7E,{a~~~~~~~lli7E~IT~~,~m~ 

~~~~*~~mm~~~*o~~&~~~itXA~~~'ffi~~tb~~~,~ 

w~lT:sztb{~* LSB BJ bit ~PJ OPAP ::f{a~g1§~5cBJitXA~~fl ' ~j~{~BJrfbjf~~0 

*~~BJm7t 0 

LSB ~ OPAP 'MG~~j4ij{~{~*itXA~~BJ~~floitXA~~flB~~jwJ{~&\1f@fflGtiEl 

~ , ~ffijA~J[BJff~.~j~{~~J:~,§it:Mz::f*§[QJ A~J[BJff~.**fC(human visual system,0 

HVS) , ~j15~-~IIlJ:!T"X:&r'LBJtiG{51tt~::f~J:~ , zp:~f!BJ:l:m~tt~~J:~ ~D-~1MY0 

¥MY'MG~~-TBJ[I]J:!Tep , &7- J:!T~-T A~J[ff~.1HJl~. ' {a ~ft-~ BMCt.1JIJ7 
-{~JWJ~~~P1H~~:'fEl~fJ! lZ9ll:efUm HVS ~~~ffij~~tb::fY~~flitXABJ~1*[8]0 0 

HVS ")t¥BJ~flfLrm 2003 4~ Wu and Tai mtbBJ pixel-value differencing(PVD)[9] , ll:e 
~f;jtr~#~{~*~~-HH§/~ , ~£§:~{~{~*ft{@~~*B~ , ~q*~~~*JH~**~~~ 

{~~~*~ , m~yt~~~~BJ:l:m~ ~~{~{~*BJft{@"x:/J\ , ~P*~~~*fl{~*~")t0 

ZP:¥f!BJ:l:m~ PVD ~flJm HVS BJt~t1 ' ~j15~~~~~BJ:l:m~")t::f~J:~ , lZ9ffiJitXA~0 

~~~g,~zp:m~~~~itXA~y~~go::f~WDitXA~~M1f~~$~~ 

~~TBJ Range Table ' mt)1:R:~~~*fl{~*ft'r@pJT~itXABJ bits ~ n ' ~1&#~ n {~ bits 
ittA¥£§:~{~{~*ep PVD BJ~~~itXA5GBJ{~*ft{@ , ~~8 Range Table ~glT:SZ1~*§0 

[QJBJ n {@ , ~ll:e PJt)lEtiilT:sztb~~fl 2008 4 Wang ~~::gfUm PVD BJ~~~re-§;0 

modulus function(MF-PVD)[10] , ~~1*~~m PVD *1:R:~~~{~{~*PJ~ABJ bits 
~ , ~1&t) modulus function §t~tb~{~~{~*'r@BJ~~ , it1&fUm~~2~{~*{@BJ 

~~*itXA~~fl ttllli Wu and Tsai BJ~1* ' ll:e~/* pJt){~1§~~TBJ~{~rflQ~0 ft0 

20104 Lou ~~::gmtb 7 -{~ Local Complexity and Human Vision Sensitivity (LC-HVS) 
BJ~~rl.rli~~flfLr[1l] {ifMr~~#~w~{~:5tm~{~~:l:Jl ' ~1&~~~{~I{~'r@ t~~~t~0 0 

~tmBJ~:W~ , ~~tmBJ~:W~*15~I{~'r@B~ , ~#~ll:e~tm*Uwrm~~:l:m~ , ~IJ* 
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/J\1J~I{:l~H@~*UlWrll:t1@:±~~ZP:m±m1@: j:~~~~t)(~WE8"J1@:~*At)(08"JgJU~, ' ~zP:0 

~~8"J1@:~*A~Y8"JgTll~, Lou ~~~fum OPAP 8"J1J~!~~1i~Tl*A~IJ~1~r::p , ~D0 

:!f!:*A1&8"J1@:~~:W~W**A1@:~8"J~:w~m:1±::f~8"J1{~1@iBlm8~ , ~IJtf~m 

If)lt/j1igTl8''Jili~g~ lElll:t Lou ~~~mt/j-1~gJW1~8"J1Ji!*2~Jill:tF~~~ ~tij~±'0 0 

~~~1@:~,~~~m*~~t/jJifi~~'~~~~~~~:W~W**A1im~ 
~:w~m:1±;f§~8"J~1@fBOO~Jl. lI:t1Ji!::f18~g:ffJ!Z8"J*A1igTl ' H~1~rfQ1@*0 

~@m7t ' ~~Ji:~1J HVS 8"J~l~ , PfTt)J§~~@'t~;;8"J1J~!~:ffJ!Z$H~~f 18~ Lou0 

~~~~~1@:~~,m~*~~t/j~Jifi~~,~~~m~~~*~~.o*~ 

mt/j-'r~*fT8"J1J~! ' fum Lou ~~~mt/j8"J1Ji!*A1igTl ' r:iJ~ Lou ~~~mtB 

8"J1Ji! ' 1±*A1igTl1&~D:!f!:5~1@:~tf:fflf)ltB1imili~~~8~ , m~ij~1@:~8"J1~~1~ 

~~~'~1J$m~~~~0~~~,~~*~~tB1im~::f~±'.~o~~~ 
mt/j-~~~1J$~tttB~1@:~fim~~~~~~Jifi~~o*~~~1J$::f18 

~:ff~~~Ym~~~~~~'~~~fifu~~:ffMm7t'~.*~~H~~~ 
mtB8"J1J~!Ji1=r~*rnfr*H *~~~F1&.~ITf : ~=~fj~1r5~~ij Lou ~~~8"J1J0 

$Jifi~~fr~o~-W~~~mtB-00~~1J$m~M~m~~~~0~~~ 

F~~~ ~[9~fj~U~.,~*~:!f!:W5i~ffi3 fi1&~1iWmtB~1r58"J*~§ffi3W~~!0 0 0 

*~fjr::p '~1r5~~~5i OPAP R. Lou ~~~mtB8"J1i~Tl*A~! ~1r5pfTmtB8"J1J0 

~!~~ ~~i§:~{~1Ji!~~iifJi1=r1igTl8"J*A 0 

(-) OPAP 

Chan ~~~1± 2004 4mtBT OPAP 8"J*A&flfLr' i§:{~&filtr2~JiT LSB 8"JjJi!' 
1~1~~1~8"JrfQ~1~~~*~@m7t OPAP 8"J1J~!f~mt~D--r : W15~~*A1igTl8"J1~~~0 

p 'r:iJ~~*A k1~ bit 8"J1igTl ~ p 8"J rightmost k 1~ LSBs 8"J+Ji11I1@~ p(k) , tJ0 

LSB *Ak 1~ bit 8"J+Ji11I1@~s ' *A~1im1&p tf~mp' OPAP ~UfUm--rOO00 

J:t§J~~p' , 1~1~*A1&8"J1~~g~i£1@~/J\ : 

pI + 2k p(k) _S > 2k
-

1 and p' + 2k 
:<:::; 255, 

p" p '- 2k p(k) _S < _2k
-

1 and p '- 2k~ 0, 
{ P , otherwise, 

~r::p p" ~*~E13 OPAP *A1&S"J~:!f!: 1B~ p" S"J k 1~ LSB 1~~W p' ;f§~ , lElll:t0 

r:iJ tJIE1liS"Jlf)ltB*AS"Jf~~1im --rOO~1r5~~ -1~f~¥s"JiB19U*mSA 5~~*A0 0 

1im~1~~1@P =96 =011000002,m~*A1~ 31~ bit 1@~1012 ' lElll:tk =3 ' s =5 ' 
0 0p(k) =0 ~~ LSB S"JjJi!*A1&1~~Up'=101 El31J~p(k)-s=0-5<-23-1 , lElll:t 

p"= p'_2k=101-23 =93 '93 S"J=Ji11I1@~010111012 pfT~~lf)lt/j 93 8"J 300 LSB1 

~r:iJ~~~~1igTll 012If)ltB 0 
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(=)	 LCHVS 
Lou ~*1tf1:E 2010 if-mte local complexity and human vision sensitivity( LCHVS)' 

ltc:tXVltJfUm )JtJ[ff~jtB"J*~t1 ' M~~{~ZP:~~t~~ *},Jj~yji~n ' fi~B"Jt~~ *AW~ 

~B"Jji~n LCHVS 5tM~~{~5tm~{~~jJl , §t~~jJlB"J~~~ M~~fi~B"J~jJl0	 0 

*AW~~B"J~fU~, ' W~zP:~~t~~*Aw~j;'B"J~R@, jt*,~~Mm~:0 

{IN§~ 8-bit B"JJE{~El~{~I '7\.;j\mMxN ' ~*AB"Jf~Wji~nmS ' ft1F55E~ 

~{~~{oo:5tJjum 1;,1; , ~jJl7\.;j\m nx n 0 

Step 1 § 5t t6 JE{ ~El ~ {~ I 5t gIG :@r {I~ n xn 7\.;j\ B"J ~ jJl mbl' b2 , b} ,... ..bl ' jt $ 

t=L(MxM)/(nxn)J 0 

Step 2 §t~4ij@~jJlB"J~~~mv' jt$vB"J0J:ttZD~ : 

~ (bij -my 
V= ~ 

j~J (nxn-l) 

Step 3	 Ei3 Step2 §t~te~~~v Z1& ' t~~ft1F5~U$~*UlfrltC~jJl~*AB"J~ 

~ k ' ffiJ k B"J0J:t~D~ : 

k = 1 v< 1; 

k =k =;, v ? 1; and v < 1; 
{ 

k =3, v? T2 

Step 4	 ~5Ek{OO:Z1&' ft1F5fj£~Wji~sfl1f:xtekxnxn{~*A{OO:' fUm OPAP 
M~~Wji~*AiU~~jJl$ 0 

Step 5	 *AB"J~jJl, ft1F5$~ m Eq.l :~iJ~JTiH~*JTB"J~~~m v' , ~7 v' ~UflJm 

Eq.2 §t~te1f:x'rOO:~~k' , ~D*§t~te*B"J k' 7= k ' ~lj1i~glG1f:Xf@:B"Jjt§'~~ 

~ltC$~m Step 6 ~1'r~~~ 0 

Step 6	 IZ9mk' 7= k.~m1f:X{[!B"Jjt§'~ , PJTj;j$~jti;fltc~jJl~f'JWWJ~ , ~~~:1J1:t 

~D~ : 
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if k; < k; 

While k; 7:- ki 

if b~ + 2k 
, ::; 255 and b~ ~ mi 

b' 
If 

=b' + 2k 
;

If 

else if b~ - 2k
, ~ 0 and b~ < m i 

b' =b'. _2k
; 

If If 

end 

~t~~~~v' 

~t~ittA~~k' 

else if k' > k 

While k; 7:- k; 

if b~ + 2k
, ::; 255 and b{ < mi 

b' =b' +2k
,

If If 

2kelse if b~ - ; ~ 0 and b~ ~ m; 

b' =b' - 2k
,

If If 

end 

~t~~~~v' 

~t~ittA~~k' 

end 

If)l.te~§J18~ , fX1l'~-R~~~t~~~l&m.B"J~~~ , 1j(5Elf)l.{@~~k' ;L1& ' #~H~ 

@[{~* k' {~ LSB If)l.te~r:rr 0 

TOOfX1l'~~-{~~~¥B"J'8f1UfF~m8)j ~§i:&jJEJ~{~I tzD1Il1-1 pJT7f\ ' fX'rr~5E~0 

1XPJ{~I~{@7t5jIj~1; =5 ' T2 =10 '1&m.:*/J\n=4 '~ittAB"J~§f\S~ 00000001 

o 1 1 1 0 101 101 101 0 1 1 1 1 1 1 0 1 0 0 §)lc#~JJjUEJ~{~I 7t~nxn:*/J\B"Jl& 

m. ' fum eq.1 ~t~rrcl&m.B"J~~~ v~ 5.5072 ' 1Z9~ v~ 1; and v<T2 ' pJT j;Jrrcl&m. 
B"JittA~~k =2 ' @J{~{~*#~ittA 2 @ bit 0 fX'rr~lf)l.te~-'f~{~*'r@p = 24 'fum 
OPAP ittA~~~§J1 0 0 ' 1~¥U1~*{W:p' =24 t~~lf)l.te~=1'~{~*{W:p =19 ' flj0 

m OPAP ittAf~~~§f\ 0 0 ' 1~¥U1~*{W:p' =20 ~1&{Rff#~{w:ittA 1&1~¥IjB"J*5*0 

tzDIiiJ 1-2 pJT7f\ t~~~~~t~lf)l.{W:~~~~~1f~ittA~~ , 1Z91rcfUm Eq.1 ~t~0 

v'=4.9866 'lZ9~v'<1; 'pJTj;JittA~~k'=1 lZ9~k'7:-k 'PJTj;J~~~t~trrcl&m.0 

~i=r§JWl~ §)lcfX{r~~t~~l&m.B"JZP~{W:m = 16.25 ' ~1&fUm Step 6 §JWJ~5GB"J*5*0 

tzDIiiJ 1-3 pJT7f\ If)l.{W:8~ , fX1l'~-R~)lc~t~rrc~tJl v' = 5.9634 ' ~1&*IJ[Wflf)l.{W:~~0 

k' =2 ' m8~-R ~~t~~l&m.pJT~{~*B"J 2 {~ LSB If)l.te ' ~~g1~¥Ij~~~§f\ S 0 
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24 16 13 17 24 17 14 19 28 17 14 19 

19 8 16 10 20 7 15 11 20 7 15 11 

20 23 16 8 20 21 17 10 20 21 17 10 

22 13 23 9 21 13 21 10 21 13 21 10 

(1) (2) (3) 

[I] l.(l)~J~Ji1~{~ , (2)~ittA~~Ri&B"J~{~ , (3)~~ffrl~5GB"J~{~ 

LCHVS QJi~~F1f;~fB"J~{~rPQjf , {B~1E~ffrl~1~J*B~ , w~ij£%-{~{~*i7fJ~i1 

~ffrl~ , @¥tj~~~~k' =k .l~t1J1t1Rt~QJt)~IJf)ZteB"J{OO:::ftf~~jt'~ , {B5f::W:~~0 

.~M*~~,~ft~~~.~£jf~~o~ft~~mte-OO~~~@M~1J$ 

*c5z~ , {~t~*JTB"J1J1txw~ffrl~tY:&B"J{~* ' ttD~~{~B"JrPQjftl21[g~pJTm7t ' ~ 

'rr~M~1E~~I1~$*ffi~3t8jjc5z~B"J1J1t 0 

*x~1r~mte-1'~£D~ LCHVS B"JittA1J$ , ITOittA{OO:i&B"J~~QJ1[g*~~ 

k' *- k ' PJTt) Lou ~~1fmte-001J1tc5z~ IIt1J1tw~ij£~~r:pB"J{~*{@{~ff~JEJ0 

~ , @¥U k' = k ~ll:. 0 ~ifJ(~~5f::W~}!!!JJ~~B"J{~*{OO: ' ~l[t~{r~mte-@}!!c5z~ 

0{*{@B"Jc5z~1J1t ' 1Rf§~ LCHVS w~}!!'JJtY:~{~*B"JFo5~ ~{r~B"J1J1t§jf[;flJm 

LCHVS B"J Step I-Step 5 ittA~m, ITO Step 6B"J~ffrl~1J1t~lJwmtXl'-0:ct~1=r~~c5z : 
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if k; < k; 

While k,' =I:- k; 

p' = b~(min Ib~ -m I) 

if p' + 2k
, ::; 255 and p' ~ m; 

p" = p' +2k
, 

else if p~ _2k
; ~ 0 and p' < m; 

P " =p-'2k
, 

end 

§t~~:W~V' 

§t~W:A~~k' 

else if k' > k 

While k; =I:- k; 

p' = b~(min Ib~ -m I) 

if p' + 2k
, ::; 255 and P 

I 

<m; 

p" = p' +2k
; 

2kelse if p' - , ~ 0 and p' ~ m; 

p" = p' _2k
; 

end 

§t~~:W~v' 

§t~W:A~~k' 

end 

EEJ::.~§t~ep , Jj(;1r~r:tJ~j~2~t~YB~{~*3tlm k ' =k B~~~* T1IDJj(;{r~~{~rJj0 

¥B~i819ljlliJJ§3t~J3 {~l§~U~jzEl~{~I tzOlJi) 2-1 ' Jj(;1r~5E~~@~'r[l[7t3U~ r; =5 ' 0 

T2 =10 '1&t5lB~*/J\~n=4 ' ~W:AB~~~~§J1.S=[l 0000 11 00 1111 a10] a 

§f)'cJj(;1r~fUm Eq.1 §t~tev=4.7430 'kSJ~v<r; 'pJTtJW:A~~k=l '~13't{f£~ 

~~§J1.S epJf)(tekxnxn{~ bit, fum OPAP ~~~~~§J1.W:AiUJ]UEl~{~I ep1~ilj{~ 

~~{~tz[11iI2-2 PJT7G ' :t~1f§t~{~~~{~B~ v' =5.0183 ' kSJ~ v' ~ r; and v' <T ' pJT2 

tJJf)({[l[~~ k' =2 ' EE1J~ k' > k?~ ~j§t<1&t5l$~~1=r~~ a §f)'c§t~pJT~{~*B~ZP: 

Y=:){[l[m = 68.3750 ' ~13'tfUm Eq.3 §t~te~§JWJ~B~{~*~ p' =56 ' kSJ~ p' <m ' pJT 
tJ p' = p' + 2k =56 + i =58 ' ~13't1t~JT§t~ V' =4.7046 Wk' =1 '.ll:t8~ k' =k ' 1l!/f 
$~~~1=r§fiiJ~ , ffiHa*tzlJIiI 2-3 PJT7G fffitzo*m Lou ~*~B~:1J1!~JjiiJ~5GB~*a*a 

tzOlJi) 2-4 pJTiG ' EEllt QJ~Jj(;{r~mteB~:1J1!x $§JWJ~-{~{~*{[l[ , fffi Lou ~*~B~:1J 

1!$~§JWJ~iU1i@{~* a fffiJj(;{r~§JWJ~B~{~*t~Y , pJTtJ1~iUB~~{~rPQ~fut~frr a 
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69 76 72 68 69 76 72 69 69 76 72 69 67 74 72 69 

71 70 72 67 70 71 73 66 70 71 73 66 68 71 73 66 

69 72 66 59 68 73 67 59 68 73 67 59 70 73 67 59 

70 68 67 57 70 68 67 56 70 68 67 58 68 68 67 56 

(1) (2) (3) (4) 

[i] 2.(l)~L€¥Ji:l~';{~ , (2)~*A~gJti&B~~{~ , (3)u:{13~mttB~131! 

(4)~ Lou ~~::gB~131! 0 

*~1JM~ttt1u:1r5mttB~131! ' WLCHVS B~131!J1HJtt~ , u:{r5~m[9* 8-bit 
B~1J(~~~{~ , */J\"~~512x512 ' :5t3U~ Lena' Baboon' Sailboat ~N Peppers' pl][i] 

3'p'~7G *AB~~W~§ll1!m~j;) pseudo random number generator i£1:. 0 u:'~~{~m MSE0 

flc-e;:..5!:;{'lb p ~n0=1]\f+-rilli$ 0 MSE -e;:. riS"-fr.L>..5!:;{'lb illJ'i5:!'f±.5!:;Ja,*R,/Ftn07l"'"---I:=~ , ~/1. riS"-fr.L>.5!.-;'
rR.lj'y ~q:H:J~,J:l:';i:iT P1~--r- R);J\~I:Ui'v ~/, 1J;;;Y':POi'vl~'ll::I1)~J:l:';1/J lI. lJR.)/T,~I=I~./ 

{~B~*/J\~MxN ' ffi] MSE B~§tffiH~~UB~~{lliI~/J\f~*~{~61~~~f ' Jt MSE B~ 

JEJlPOT: 

1 M-l N-l 

MSE MxN ~~(Pij - p~)2, 

Lena Baboon Sailboat Peppers 

u:{r~JEJlWi@~{lliI:5t31J~ 1; =3,1; =6 ,~~*/J\~ n =4 E!3:fj~*A131!W~0 

:W~§ZPfilB~131!~if§[P]T ' u:'~5mI±JB~131!W LCHVS B~~~M~1fif§[P] , ?JT.L-~*:X 

M~/fJ1HJ~~B~§1~ *:XR~tf1$~~JWJ~B~~~§t.U:1r5mttB~131!W LCHVS0 

,P,~$~2!£Z f~*B~~ § , WJ!2!£5GB~ MSE Jifjtt,3t 0 Jt¥65F1:PO* 1 0 
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cover Image LCHVS Proposed 

~~~1~* MSE 5~~1~* MSE 

Lena 1,773 2.60 910 2.26 
Baboon 556 4.82 328 4.49 
Peppers 2,070 2.98 1,092 2.60 
Sailboat 1,582 3.64 768 3.03 

~~~mU~lli~~mlli~~$'~~~~~.*~~'@~.~fi~~ 
LCHVS *B"1~T ~~~1f'~tgjm:m~J!c)(:B"11~*1rnH1HT~~~ , WHR9C LCHVS m~0 
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