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Abstract

In this paper, It propose methods compressing BTC image utilizing data hiding technique. BTC is used to compress
general digital image into binary image and applied into application such as printer. Additional information transferred
with binary image, is as big as the size of binary image. therefore, we wish to reduce the total transmission bandwidth
by decreasing the additional information with sustaining the small image degradation. Because typical BTC image doesn’t
have enough space for data hiding, we adopt Adaptive AMBTC (Absolute Moment BTC) algorithm to produce the binary
image, and calculate virtual histogram from created binary image and modify this histogram for reducing the additional
information. The proposed algorithm can reduce about 6-11 % of the image file size ,compared with the existing BTC
algorithm, without making perceptible image degradation.

Keywords : 7383 % %3 3}(Block Truncation Coding), A ¥4 (Data Hiding),
%= (Compression), ©]% 94 (Binary Image), %33} (Halftoning)

I.M &2

T AYY, T HAYY, U Y, nEdEn Ay
AGTdAEYY

BTCE= dWHad bAd 94< A3 st v
(Graduate School of Information Management & 2] o1 o1 [2~5 ;9] °o= o =0 =
Security Korea University) S 95 JIgeld T BIC 2uggd 4 7
TR, FFUgn AFH IS H F e 7 S0t DA EMoment)E ©] 435
E?gpartr.ne;lt of computer, ChungJu National A% 229 g F TAY & Q= dapEh e o
niversity . _ o
¥ 2 ATE= RAS@r 9 sZIuxAidel o] &% 2 B4 Tl 8809 S HES

20099 FEHIAxAA7IEXEAEY dFER 2 HA4 B2S 3 G EE £33 Aol
2 FYPHAS 7

e

S 31710 Zol= )
52k 20009129169, FALRD: 201041911 & el AR FhS FelE Aol s NN A

(51)



52 tiojel 24 7/'dg ol 28 BTC(Block Truncation Coding) Y49 2% 24 9
B 1. YUA(Gray)Z AT BTC Yool HEY 8T o= a5t 172 VANA HAE FHES o %
Table 1. The Comparison of Information quantity between § A8 nlAE VAdA Agkololtie] 2 AP AT
Gray and BTC Images. W% AEoz oA

TE GARE A7)
Gray Level (VX N)x8 . Block Truncation Coding

BTC (NxN)

Image (VX N) + (mxm) < 2%8 1. Block Truncation Coding™
NN F4, BR37|E mmE JlEoE # W54 BIC gaazPe dest 2e &4

Fase d89HDNE YAV EB(B)LE £

71¢] 34 JAHGray Level Image)& BTC ¢xnalZ&

53 ¢34 =HU NxN 2719 °1%l°3’e}(b1tmap)ﬂr
A Qe E2EL dEsE Gray 7H(FA3 )
Eo] 3714 B (Additional Information)24 A Z€ch

oA AHg3he BTC 4% 4xeF2 JPEG
45 daF vist FEEol oA A
Jo] Ak AL HE & mel JPEGRT ¥ &
FHol7|x &t EF BTCx HZ £ ¥ £3d™
1FE] ALHAAH Bt 2 & /=S
AgselA a9

d& 59, 512612 Y& AT LR AT T
% Gray Levelol A& 2,097,152 bits7t B23}0] 4x4 &
Evith BIC ¢uelFe A48t 59 524,28 bitsE
gaz 3 HEZ 4] &0l 4¥d

RAEL2HL §A, oF|A], 20199 2L viA I

JJf
_‘TO:
-4
¢

i }
YAAE F7e AZA el WARE $717)
98 wjA FALA EE B4 52 W¥se e

2 2d/beag, dends 2 247142 B
AR gtk 538 kY A &Y Reversible
Data Hiding)olH $44E 92 A92(AR) o
WE U8 A% L, $A

Az A dAj2E %% s fde 92

2 BTC ¢x PJ’“I-J“’&”"“ L B
’i‘l—‘“ﬂ%‘i He A% 332 28 wA
‘E’%ﬁ’r llﬁit’i £ =2dAe sl2Ead ¥EE ol%
st Adaptive BTC ¢285€ HE3tqd FJEL2Y &
o] e By
2 =% 0394 BTC ¢ugFEd sl a0

, MAAA 749 FR 24 Ao H v

A& &7 d4 BTC #5334 o334 #714
BE $ho2A AfHe A PR A71E €

T m—

Hﬂ

=
=]

g
Nes

H

>

(52)

3 o 280t 0hgs) $AESE WL

29z WEds R4S FULE 2 949 ol
G009 1, slBold 08 AT TAG0 P
o 714 me HAs sl

- i m
z= i;xi )]

._2=

1 m

N @

o= L3 (e, 3
i=1

_jtiftB =2

" loifB <z

174 2HEMoment) 4 1.3 2] 28 2] 49 4 5,

2 gHske Zo] 71e3dd, o1& 4, (9 W3 Al
W oS3 2ol 4 6. o] AR} F, b, [ £EFY
A5 gtez ARG 9714 me EF o g4
AFoln, g BFRTG 2 YA Aotk
mz= (m—q)l+gh 4

ma?= (m— Q)+ gh? ®)

©)

348 (Decoding) Aol o) £&wtt bitmapel 0
3} 19 we} b, 13k& D bitmapel WS3e HAd9
ghoz dA g

(h ifh=1
Outi =1, ifp,=0



20109 138 Hx383|

2. Absolute Moment Block Truncation Coding™
AMBTC= BTCAA AFZE T3t 4L 743
3] A ARHE E£4oH, Addoz de A
ol 2ANE Q=2 AV HAyoh o e gL
3 gon d=dte WA/ BEon R
W 2S00 gee $EL AR
O E5EE A 19 we} Fikz)E Adsted z
Aol 3 wjwste Holdold 1, mjgto]d
0 33
@ H(z)d ZHE(Y 6)E ol&dtd Eg A9
AR ol JAOEHY HER b, HE
ol HATEL)Y] hER & ANSY M
B2 Ag.

1 -
=< Z |z; — 7| (7)
h=z+ 5 (®)
2q
= ka
l=z 2(k—q) 9)
03} 12 o]Fojd o|NA4T ha & A3}
3. Adaptive AMBTC
Adaptive AMBTCE AMBTC* 92 £ o 43 1
Ho 2 HEL(bits per pixeD)S #H-&H o= s
Aol o B2 HELS 2AFoZN AAHA A
HEge X dAFY JAANE 7esior 3
t}. o}l#ol A Adaptive AMBTCY 98& 193] Ay
Eig= s
® Adaptive AMBTCAME dAe o EZo disf

BTC A& A] Th(Threshold)® &3 F 714 2=
g AHga

{<h 1> =7 iflh—U< Th, ModeI

h,l else Mode IT

%‘- lh—1ll< Th <
ol ¢
e AdgozA
dae A,
BTC &=

A% g2e) 7t HAgo
Aolg AHBE b1 e A% A
shte) groz A4 2

==X H 47 # Cl #

(53)

H1E

53

Mode 1

Mode O
A

Mode O
A,

BTC ¥4l mielel 1=
File Structure of BTC Image.

4 a9t AT Adaptive €& H Lo 2A
F%-TA4%9 BTC 34 =l 7Fsalde 22de +
it ok} 28 1.914+E Adaptive AMBTC ‘2-__}37_3]
Zoz AANY BTC AR Hd 28§ B
I HE24HE 0|88 AMBTC G49 &=
A<t

2(BEE 1

1829 ¢% BIC 949 ¢334¢ 19
A ol v} 2o Sag.

He

L
=

1. histogram 4 U HEE S8 FI/IHE
DA A AAE oA 4L 4AaA7](4x4)9
L2 v g E3NT 3 Ex € 7T Ui

Aol dole)e] wde 1035 o= WY

H 2
=
1=
=

Binary
Imnge{Bi)
*:

RABLBGR)

§
Histogram(Bl) 45 %
Hidtogram Shifing
Bl Ax)

BYC g amg

TS UG ——— S L G MY

a2 2. Hetste 71y dlolg 24 BTC ¢X2&
Fig. 2. Proposed Reversble Data Hiding of BTC
algorithm.



54 Hole 24 71" & 0|88 BTC(Block Truncation Coding) @49 &= A8 9

GARAZ Bohd AA 8F el aue] APe
102%0~15 Atels] gAFel AAEh o Bl
S2ETRE THORA 43 A5 AEE 34Y &
ek,

gel 29 2014 +99E
datel gAReR Hgen

s2EaY o570

O 3=EaNAN Ha
e 9XE
Al
MIN#E 7He £59 3 =+ €& d &
(Rl RNEGEI2Ead g 2299 AA @
(MIN*)2.2 txgo2A MINgS BEE 02
2 TETHI¥ 3. 7kl

@ A N=EIZ2EDR g 424368 7R A

MAXZ A3l MAXE 7HAe B2 8§ &

4L e 9 02 £71E MAXES #X,
& £7|" MINgte 2 dixgit. o, ojn A
A& uﬂAleb h, 13tS] o]x¥E Zro]w 7hwd
l o] &% ZAe FEAIF "R3IEZ 8 bits

dolE 01%8}01 Has {2y 3 ofe].

® 7}%— RIS 24T ¥ 2E0YPo] ¥YH
ol FAH %H—%kl F 9 B/ E, MIN,
MAX, MIN*¢] ¥ AH F& B2 A5

HNE(EAEaY gt 1792
ftoz dARay 3.

e

Pr= BTC &5 #d9] AA £33, P, ARLY
% =¥ BTC Hd9 AA &3Folr},
Prp= (N XNheight)+ (V) x 2% 8)

Pt = ( width X Nhezght) + (( brlr;codel) X 2x 8) +
(V5 2?) X 8) + Nyay + Nt — Nt

ol ol X &) FFL HAE
g,

®  Nyigth» Nhez’ght; Ngy - 77t
o], BIC 229 ¢
N, N Z2te Model 3
Mode2 73*1-,] =22 .r_

® Niot Nigi, Niii' e MAX,
2} 3k4 MIN9| 3|2Ea1d 37)

Hgo] dsiA A

A 7ol vnl,

(] =] A
9 B2 4

MIN 183

ojgt 2ol Hod 2E¢ ol8¥o2A BIC o2 o

Voot O TooE g T o1y g 13 12 i

18 3. Histogram Shitinge &3t Hiole 24Yatd ($)
e 5280 (+2d) s|A2=13 vl (ot
2f) diojgf 24

Fig. 3. Data Hiding by Histogram Shifting (Top)Original
Histogram, (Middle) Histogram Cleaning, and
{Bottom) Histogram Shifting.

Aol dolE] £Yg Hgdte] FojAE AFHA 4F
g 9e ¥ Ak

=

Py x 100

2. BTC 42 58

M3 28 2.9 LEFAA Hole Hpeh o] 32
EaY E494E 3 Cover F49 o] vERE

B4

@ W7 1deiXe 2ol dFd ol ¢ <A



20108 18 MX3

3|

A7N4xe] BEE20 2 i U B30T 3 &
& 7122 4709 FA(e]z] dlolE)e] wigd
1074 oz W3}

21 gke] MAXo]

et 181 18

oA A

A9} Bl MINS]

22 MIN«9] 3 Hug

g ARk Edeth
gjoil 03t 19] wEe 8/ et 107
ghS Segich

299 1035

R e

2=
L
o
=

1kt

-

= A 00] HAe
o]-g3te] MIN9| W=

T= 9

=0

£2 A%Toln Prgud
¥ BIC 94539 728 299,
Whing sk dadye 3 25
4 gk 1dde hE, 09
4g T EH o)
19 & 71 o 2o
$ol=2 2ol ke z(-

< Ao FF3h

L
Ay
A

L=

1o

=AM e Add W ASsy] sk o
AHE A EH R 2= Lena, Baboon(Mandn'll)
, Pepper 9748 AH&sITh Z4zte] 9GAE-& 512x512
A7)0l 8 bits gray %/delth 2ES 43 T2
42 MATLAB Ver.7.2°ﬂ/\1 6}0%}. olgf ¥ 2dME
BTCSES937 oiv] At 1 F9] §FF v &S B
o,

Y Zh7he] el tisiA dEe] v 1 B AX
9 }AASE BAsE ThE SHEUYTE Lenas
14, Pepper= 11 28] 3 Baboon2 309 wf 1dB A =9

olxz ul

2. YAHX|(Threshold)2l #sto] w2 =& % 3}
A8t
Table 2. Compression Rate and Image Degradation by
The change of Threshold.
=5 Lena Baboon Pepper
Th 454 | PSNR | 9454] | PSNR | 931] | PSNR
0 11% | 3323 115 | 2698 | 038 | 3342
2 12 33.23 115 | 2698 | 039 | 3342
5 1077 | 3311 133 | 2698 | 580 | 33.35
10 2349 | 3263 | 570 | 2693 | 2383 | 3261
15 28 3213 | 1090 | 26.76 | 29.39 | 32.04

(55)

=zX H 47 & Cl H

M1z 55

$AAGE BT om 72} 145 bpp, 149 bpp 12

I 160 bppE ¢EFol HASE

e

& Holw, 13 5944
2 A3 @ adg gdeA TS 7
4.9] Lena

o

Fig.

2
T

Agke A E(Th=15)% Hg3te] e
tﬂi h =

o)
=

otk 18 4.9)
B9

A — |
= E5

3

4 g

2 gvagh

444 (Th=15)

Aeisin HotE ATRIE HE F 2AYY

Original Images and Recovered Images after
applying proposed algorithm.

IS

Fig.

Original Image Part and Recovered Image Part
after proposed algorithm.



56 © Oi0J8 24 ¥ 8 0|83 BTC(Block Truncation Coding) B42 o4& 3HES 9

V.4 B

B =RME 24429 & /1A BTC 3445
ﬁ‘r%lfﬂl ARy 7|Ee ALstd RobAl A &
2 FHEET ¢F A%E wolv] A% 3~
—1%‘ W 3}(Cleaning), 3|2~E 1% ¥7(Shifting) ¥4
¢ Agagdy ASgAsd dae 2¥¢ 3
A3} nFd JRo) B GRAAE B 4FEE A
Fah} o]9le] GAME 4T AHE BT
o} 3] 1 B Ax9 FEAE VEeR T o %
23-21% AEY ¢Ho] 7bedtng A 45& ¢
T8 AL B 4 ok §F AR gayse
Y oot B} £ ¢4FES A

3k 7Fed Aot

ol flo

3EA}o]
0]

gi1=zd

[ M

(11 A3, 2EF, LT,
Technique Efficient for Binary Images”,
A %

“Reversible Data Hiding
A 213
ojsfoll &S HAM, Al 214, 2009d

24

[2] 283, ¢ “dEA4EE A4F &3¢9 BICY
Azg AL, LZ} 83 =%A A %534 13, pp
81-87, 19881 14

(3] A&, olBe o)Ad “Uzt G AAE &%
Hg 73 Ag R53, AT =84 A 0
4, BH, Al 123, pp 1216-1221, 19934 12¢

4] Edward J. DELP, O. Robert MITCHELL, “Image
Compression Using Block Truncation Coding”,
IEEE Trans. on Communications, Vol. Com-37,
No.10, Sep, 1979

[5] Hui L, “An Adaptive Block Truncation Coding
Algorithm”, ICASSP-90, Vol. 4, pp.2233-2236,
Albuquerque, USA, 1990.

[6] K Somasundaram and I Kaspar Raj, “Low Com
putational Image Compression Scheme based on
Absolute Moment Block Truncation Coding”,
WASET, Vol.19, 2006.

[7] KW. Chan and KL. Chen, “Optimized Adaptive
ANMBTC", Proc. of ICIP-94, Vol. 2, pp. 371-374,
Austin, USA, Nov. 1994

(8] P. Franti, O. Nevalainen and T. Kaukoranta,
“Compression of Digital Images by Block
Truncation Codingg A Survey”, Computer
Journal, Vol.37, No4, Oct, Apr 1994,

[9] E ] Delp, M. Saenz, and P. Salama, “Block
Truncation Coding(BTC)”, Handbook of Image

(56)

and Video Processing: edited by A.C. Bovik’,
Academic Press, 2000.



2010 19 M58 =FX A 47 2 Cl #

=1 FSrHbAL
20063 ~2007'd AA RS HAgFALdAT <

A7 @,
2007'd ~2009'd T3 A B A G AL et
SRS

20083 ~ & 7| q]tﬂﬂx}lltﬂﬂ 7 B A A} o o] E]
\_."1_‘:‘\ 21‘?'1

<FHA Eof : IPMP, DRM, Information Hiding,

Multimedia Watermarking, Steganography>

A7

o

87

A7)

ol

o3}

A7

o

87

1995 ~d A =
2002'd ~2003*d University of California, Irvine
HEE S

R X
<F@BARF
=, fulAR AN 20 5>

\:Ha‘l—7 Z ﬁ];{—x—a‘h,]. g

2009'd o & EZE AAbololEl 3

AFHHZLA 2, JH A

A A} 4

(57)

M1z 57

N

Z 8 =5HAYY)

19783 Mgt Ao A S
Fata FEgAL
ALt Aol A
8t} FakA AL
AL AojAZ
F st} kAL

1986+

1989

1990 ~2006d 7 At stw S,
2006 ~ & A AW ARAGAENTY

A,
20083 thEtd A F s3] FHFEl LAbololE 37
<FHAFoF Parallel Computing, Image
Hashing, Data Compression, Steganography>

2 3 F(F439)
20063 A HE W AW BT
&} 29
s
gete MA 52
20073~ A A FYANA
7NGARESE A1Y
: DDos, IP Traceback>

2009 AEA A%

e RR



