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Base, ;— | 10g2(|ErrorImgiJ|+l)J +OFEF
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A2 G WA A9 G F ol @ Fe| 2e oA YYWEL FAtE Auw ovix] 4y Tzl §

B owge 2ua ol gAWHel B ACE, urh TALORE PR olrAs 5 ol Aolql o
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kgl ol lE s Q4 gl Wb MEARS ¥ oW mEdon udsie] AU onAE 44T &

i
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Hatel HIE v 7IHA 4 Hske] vE wiA 7ES B gho] o] FAC o3| HEo] Ers st
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7 Hto] duet AoR FHEHIL QU
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o4 1

Base, llogg(ﬁﬁwonhnguk¥l)J‘+Cﬂﬂg

o714, Base; ;&= A7) Hlolx W EYA(130)9] i8, 9o ¥IE S, Errorlmg ;&= A7) dlg ouXe] id, ]
gl 74 7k, OEF(optimal extension field)x % &3A gholdt.

A5 B, A7l ol omx(120)¢] 13 19¢] gkol '4'd A5, 7] ol WEZA(130)9] 18 199 2
'4'9] Adigkel '1'S Heln 'log' S FHabW, '2.321928094887362' 7k A I, A4 zke] wEeFEF4E(floor

function), &, &5z '2'7F Ao,
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e Qe doh

2 HEZ2(130)9 HIE $7} '2'o] 4l He] X9t hedte 4] Yol
A G g

T, A7) BEARE duldsie 4(S4000)2 WA, 7] bl ARE EAS Zdojo] HE EFo7 Fest

28 A7 HIEAR(200) 5 HoFE ZAoR A7) HEAR(200)= nHES] FR2 o] FolXt),
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S, A7 AR (200)9] 77 HE B5(210)S dHIY o= A Ee(S4200).
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FmbRate

FmbRate
2 | =/

2 232
2 X2 | x

RDN=| ( +PRNG+1)% 10 | +

7|4, RNDE 7] W9, EmbRate® Z~E|al o]u|X|e] <du|gd H]E&, PRNGE X dW €W AYdeolH
(Pseudo-Random Number Generator)®] %= @& d@ujo]t}.

O, 7] e dulE 3H(310)S dHld HER WEETH(S4230).
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e, & dollAE 7] Aol WM ER2(130a)7F XM E 2] o R FAstlon, HE F7b 12 o]l ¢
./J‘\_(‘S‘,‘4‘,‘2‘,‘5‘)"E‘ Lﬂ 7HE\LE‘?_]_ _Q_ /HZ—] }_Oﬂq

i

52

, 737] ol WIER 2~ (130a)9] 23] 54, 23 74d, 23 8, 33 1493 tg3te V] Y owA(100)9]
]oﬂ ]mzqiﬂ. o]aﬂulg‘— 740]1:]-

:L I

Iy, A7) 9Wld 2 (2,1, 11E Al JfEelmE Y] Wolx WEZ 2 (130a)9] 28 549, 28 74, 23 8
o th-gateE A7 PR o]n X (100) ] $iAlelwt HvE AR} AW H L}

2, oldo] AAtE E(d)Q '1'S oS Iy AX(B2)9 HE F '4'2 UFo]l (D) '0'F YHA(d'2)
1S ALkeeR(S4232) .

oI71M ymA 112 A7) el wlEY2(130a) 9] B2o] A9 Wlsshs ] A o #(100)¢] fAd

A HHE )
=, o] AXE H(D)Y '1'e] v dHld YA (B2)9 HE & '4'Hu Foww Asg Fgslal, 4] 3
= odulg gk ‘5ol digk %‘Hﬂﬂ H(410)2 {2,1}0] A},

A, Holx WEZA(130a)e] AWY 9 XS(B1,B2,B3,B4) & A7 I AWld ‘50 W3k Adwd zlo)
dHgE YXE(BL,B2)2 AYsta Hx duld X (B3 HIE F '2'o2 UFo] &(d") '0'FH yHH@@d"")
'1'& AbeeR(S4231).

o714 ymA 12 Wl EZ2(130a) 2] B39 f1AIsF tigdhE 7] A olmA|(100) 2] A dHlEE Al

U, A7 S " gk 1o g e A RTR(S4232).
il
)]

wek, 7] BE QW gk 1S ulE $IA(B)O] ME F 2 Rt gomg Aite] Eaua, 4] IE 9
wE gk 1 ghel 119 e AWy Fow wske)

= F(310) ‘519 1" dWlg FH(400) {2,1,1}E WHEH, A7) 4R F(300)
9371 ﬂ%oﬂﬂi 7] @ oW A (100) 2] 8X8EF UoAl Al slo] FAlnto] o]&¥ 4 gl <
& {2,1,1}0]3, gHd HE = A7 #olA WEZA(130a)9 B1,B2,B3¢t d$st= A7
01| =] (100) &) $ x| o]},

= 1
%
EE
‘o
[y
X
ox
N
sl
=3
ol
1;.}1_‘

oo =
()
8
r o
S
L
012
ro
o

g Jo
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

g Hlol MEY2e) Y ME £E ke GelAE 2% AL WB g, 7] AL ¥E gl A nE FE
HE A2 WE g mE ) AL WS gol AP HE £E A A3 WBgS AW olvAe] A gl Helol
sH@ AR ARFoRA duel AN, okddl £o4 39 FHE ANT 5 9

734 3

D=d'"- mod (Originalpl-xel(u),Baseb,-r(ij))

Baseyy; -1 Base ;-1

"W N «epe | T
5 [<p<l——

Base ;-1

if, - | | then, ChangeValue=D

Else if, 1-Base,;,; ;, <D<~ | | then, ChangeValue=D+Basey,

Base bit(i)" 1
2
y~Original .., " ChangelValue

Else if, | | <D<Baseyy ; then, ChangeValue=D-Base;

Stegoei: 5
if, Stego e <0 then, Stego ey = Steg0 piveri ™ Base iy j)

Else if, Stego

pzxe[(q)>255 then, Sl‘egopixel(jj):Stegopixel(jj)'Basebﬁ(f}j)

A7IA, d'e 9T F, Originalpiec pe NG D& olmx] HA | Basey ;) NG W)~ HEZ 2] HE
4, mod(a,b)= a% bE Hir UHAE ALEst= H4:, ChangeValue: 9 Y o]n|x] Ao ¢alj#] ~H L
FAS gty Yk Mg gheld.

%, A7l Al WA gk 'DUelar, Ay A2 W3k e "DiBaseni.p'elal, A7l A3 W3 e 'D-
Baseyi(i.j" 1Tk

TS, A7) ok 20 & F dxol, el e wEk Y] Al WAE g, 7] A2 8 g 2 g Al
3 WS 7k T o= sy wsl glo] dld Y ojujx] A Hajd W oz A,

dE Eo], = 59 dA] FE(500)0]4 LE o]u]x](100a) FA Fro] '87'el A UMY F '2'o]a, H|o]~
HEg 2o A ke '3'olt}h. o] g DE "2-mod(87,3)" 2 AAtEe] '2' 7} ®©}.

3k, Dol Fhel '2'+= F WHA Elseife] A9-9F Zo] '"1'Hul+= I '3'HUE 2 FolmgE WSl Fe 29
, A3 WSk gro] YA 2E|a Aol 3k '86'o] Hr},

>
w
O
=2
=
Y ri

olgigt 7We AWd FHES Y olnxd Ao 717} gt ouR EE2 (modular) 5 VIHOoR
Aolsly, AN <l(Thien) ¥ F(Lin)[19]1°] AAZ 7|HES F=xd 5 9l

EE, B ouge ) AREE0007 WA SE Qg 61002 95T 4PE e Y gG1000] 3
7] Qe 00 0E AHHEE T UAE A dugdte ons T oA Y QHy gos 4o

A ﬂi%‘é}ﬂ oHHL Z~HaL A ék '86' S Zhs] ol HE
Z,:

B8 AASAE SIS Aswe o FA A% A4 d4A goz AW ovAE Pt

A& AR, A olMAZRE Wols WEHAE ARE  omz sHw ojuxe] Ha e wolx
MEEse] HE $2 ol Ui grosiE W 4ug dojd 4 gt Aol

E, 37 Y ghao0)el 12 olgel AS 47 FA 3o me JHe AgeA 2, ool S8 43t
ol sl Qg g1Ael AL olulx WA grol F7] PP ghe W, wols MELse] dY WE =
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Original . p-d'

Stegopixel(iJ): [ J XBasebﬁ(fJ)er'

Base,,,.. :

[0127] bit(if)

[0128] dE B9, & bollA Y oux] Zk(100a)e] '87'<l A5, v Aol e & ol x| A Fk '87'l
AWlE k2t S wja, ¥E 4 '3'02 U HAAGSE '28'S BIE £ 3R yelkal, WY @ '2'E g
'86'o] =},

[0129] o] AfeE 2112 2" A 86X HIE F '3'S U UHA '2'E dWlY Fe® tzdgeta, I
Y HES vEARE Wske 5 Qi

[0130] o] Wi W3 g o] g V|HoR Aosln, BEA 34 7MY vlaste] Albgke] A2 gxo] Q).

[0131] gy, 7] dWlg ghel 2t mRkQl A, H3E vE vl 7] (LSB matching) S ©]§3te] ¥ o]H|A| <
g A4S ~H 3 A2 gt

[0132] w3k, 37 H Y HE wiA 71 ghol '2'wwkel gk ] AWy gheol EAF w FaEM, WA, dud
Zhol '2'mukQl W $1X]9] gk Aol Y& olmx] Al FE gl

[0133] dE EW, = 594 dWlgd Frol '0' YR om[X|(100a)e] A gk '157'(olsk A1 FA grelg shH}
'165' (o]sF A2 A Fhel} FHE A=A

[0134] ., 7 709 dEld #t AL JulE g 1 (R olm x| o] A gt '157'el dHlE F ghel Al Al I
kel FH3He HE (ARG '157'S 2R HEsE w FHEY HEZ '1'olthy sdd A, wheF,
71 Al HA s 2" 2 Uran, Yse kel vbg &4 el A7) A2 A gke gk gkl 3] HE ghol
A2 AY FH(AE ol x| A g1 165" AWld & 3 sLEA Lok, A7) A2 AL G A2 H
Aol A Zhol '1'& WA Wl gkl 2 HAZ Wy, 1 9] A d] A2 AL A7) A2
AN TS S Ze 2Hz AR Wy g7 Al 94 Y] Al 343 5L @S 2tE 2EHL
A= A,

[0135] vy, AL e g 1ol Al Al JA kY] HeR HE #@ AR gold A, o] AgelE vk, A7
AL A gholl '1's W ghS 2" 2 vrar, yse gk ukeshgs grell A7) A2 JA ks dsk ghe] sk b
E gtol 7] A2 9uld #d sdatthd, 4] Al AL 7] Al Hdo] JAl ghel '1'S W ghe] 2Ex
FAZ Wy, T 9o A V] Al HA4 A7) A2 A s el 2H JAZ AHgEe, g
A2 AL 47 A2 A} LS el 2va A= Wk,

[0136] E 59 dAIZ oE W, 7] Al AulY g 1 Y] Al " gk 11579 FHeke] HE # A2 sYst

T 1
i, A7) AL FHA g 157 S '2' 2 Uie vk gk '78'e ) Al FA g '165'E Tld ke FHshe A
E

b 1olme Y] Al2 Qud gkt e
[0137] ek, 7] AL B gk 157 A7) AL BA g 1577 g iR 2 AL 2EE ol E wEk
o Z
o

A A7) Al A '165'9} T3 ezt A2 2H A ojux 2 WIE)

[0138] L, A0l A7l Al 2Ea HAR Y] A2 2 A4S tadgd we 47 Al 2 Ao g
157" Aol MIESQ '1'S 7] Al 9HlE gl Hadd ¢ o, A7) A2 AEa AAe] g 165 =
! ks

il

i
an}

78'0) A7) A2 2H JA gk '165'S
[e)]
AN

0o
N
©
Lo
D
ol
4
=
[
ro
*—E
[‘ulo
0%
Al
E)
o
k4
=
ol
s
o
Hu i
o d

[0139] offjo] {12 2 el g a ojux] AW os] AP ZEla oln x|} Fe] X -5 (EA:Edge
adaptive) oJmx] 2 2Ea ol X| ] HEAR AF 75l
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

T3, YEoIm 24 BOSS WA 1.01<
3.3-3.6GHz, 8GB RAM®] #A3F

oluj#] dle|E Ho] =&
B )9} 7 MATLAB R2012a &3l

(SPAM:subtractive pixel adjacency model)[7]=
7beAde]l e E B & it A4 dYE &

E
S
2

1

F 1
Y Holn %] (10,00071¢] o]u]A]) Bt GAE o
AE H& Aud &=F EA719 [5] HUGO”] 9 [6] Bk (PSNR, IQF, OFF)
(Paylode) (bpp) (Capacity)(bit)

0.05 13,101 0.4717 0.5000 0.4814(68.79dB,96.0.0)

0.1 26,214 0.4309 0.4844 0.4571(65.43dB,94.0,0)

0.2 52,428 0.3381 0.4469 0.4089(62.57dB,90.0.0)

0.3 78,643 0.2549 0.4010 0.3605(60.89dB,85.0.0)

0.4 104,857 0.1920 0.3600 0.2697(59.49dB,75.0,0)
E lolHE & 5 glo] B amo] o Axjo] wE AEHaL ou)x o] Hg AL o7} EAZIE (5]} o}l 3
E7hsAdel 9 W 3E & § Jdon HG7IHI6] vhEe HE EVeAS 2 e & 5 vk 28y, FA
| g v, 2 odge] s ojux] AWUHE FHu)

E
2L
jam)
(e
Q
(@)
2 N
L
o=
(o))
o]

=3, HUGO7IH[6]19] 3% 2]
olmx] A W o 3.527 Ay Hd&

T

0.4[bpp] = HLAHHE P 37] 9]
Hel

Hdl 1lbppl7HAl AWlE & = U=
‘%% 2= o/l‘— 2]—7(40] 01]:}.

olgle] ¥ 2= ¥ wddal Ego] 7|HMELS o] &5t BOSS B A 1019] QG olux ZF Nz D%o](Baboon),
d(Lena), T(Lake) H A (man), ¥3F(Peppers) oJv| Ao H|LARE AwEs &, 2l oju]#|2 A&
721 (PSNR(dB)) & #7}3F 3ot}
X2
A H& Ave &= Y oln)x A 7H PSNR (dB)
(bpp) (bits)

1.68 440,000 Baboon A9 PYD[10] 40.07

H ah ([QF=4, OEF=0) 50.10

1.68 440,000 Lena BPCS 71®%i[12] 34.60

PYD 71 [9] 41.70

W (1QF=2, OEF=0) 50.37

2.52 660,725 Baboon Side-Match 7]®¥[11] 33.53

i ([QF=2, OEF=0) 44.98

2.5 655,360 Lake A7] 52 7]'M[13] 27.52

g} Zo] 719 [14] 34.59

H - (JQF=0.01, OEF=0) 45.29

2.82 740,000 Man MBNS 7]®1[15] 38.10

9 (IQF=0.01, OEF=5) 40.84

3.0 786,432 Peppers K-LSB 7] [18] 37.92

&olnty 2 Yol EEZ A9 40.27

71H[17]

H - (JQF=0.01, OEF=5) 40.35

4.0 1,048,576 Lake Simple LSB 71 [1] 31.83

2 o 71¥[16] 31.89

A 7)1 [20] 34.34

Al 2 Aol 71W[19] 34.80

B 0 (JQF=0.01,0EF=10) 36.91
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

E 2% % 5 glel ¥ ool ofF 2w olulA A4 e A dlbpplZbA MUARE GWIY S
POMAE RE QB ool e Feel AWERT $5% NGy FeNE 2w gdE AL FAT 5 9
o},

%6 Adl @ Ael AEI9)e] o) AAE 2ela ol she] 2ol BAL2]e] @ wEAR PEbs
4g molFe aemes, " mE 1bpp] ¥ 4lbpp] 2 WEE 2ew ovAd s 27} so] 27le] B
Alzlek M98 AFE AYT Aokl 2000 A R 0 NEIOIE 2 AP 28D o)) By
R ok B 2 s 4eE b wolxt fe AoR WHAey, E eIE o ARl 1d
@ stel 410) 2AL) SAE A Be] BRonz Aarksdel Eke

T 72 B oddgo o] A zEla o]u R Flo] A of(chi-square) FA[2]S T HUAR HEVMEA
& nojFE gow slo] zale] BA2)el dsiiE A8 el BT AL sl

el o AEa ojuxzp Aol g "] ZIW[19]e] ofs] AEE XEI onARG HE FhsAdel

=S

ool 4w R uje @01 2o
| opdeld el 42

O
A Al sl okt %'ﬁr FA4ol 7Fed Aol

N

Feol

100: ¢4 o]m] =] 110: ¢ o]m |
120:0 2] o]n] ] 130:Hjo] 2~ HWEZ A
200:H] =g 1. 300: 4 74

310: 3= dwlgd # 400: AWE Bt
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108] 13 }(/{5 87) 40 (157163 108] 13| 14| 15 (86) 40 @@5
213| 43}/43 | 44/ 46| 50 |200[203 214| 41| 43 | 44| 4% | 50 [200]203
57 /7/ 100/110120/155/200] 17 57| 7 |100110[120|155(200] 17
512/2/35455585960 515253545_589(#0
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500
e oA ol Tl 7| 4 AH
olojxizt |2HBE | gzaaz AsE ololxI
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™165) 1 2 Hotel BIEY 7| (165
xu6
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