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ABSTRACT

In this paper, we propose a method to improve JBIG2 compression ratio which can be applied to Hangul text.
Hangul character is composed of a few symbols which is called JASO, which needs inevitable increase of
position information to be transmitted. To reduce this disadvantage, we have proposed an algorithm that generate
aggregated symbol in combination of JASO symbols. Proposed algorithm shows better performance in Huffman
coding than in arithmetic coding. In lossless coding, proposed algorithm showed 4.5~16.7(%) improvement for
Huffman coding and 2.9~10.4(%) improvement for arithmetic coding. In lossy coding, proposed algorithm showed
3.7~17.0(%) improvement for Huffman coding and 2.1~10.5(%) improvement for arithmetic coding.
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B} A FErt Delxle AE 4 5 Atk

78 <A Rod)x] wESS =gk 133
3k A3 AxE wgrh M2E Mld vld] ofF 5~
17(%) A= /WS o 4 Uitk REFAGG =
=98] 74folli= Mlol vls] of 4~10(%) A= A
o] Qllek F<=A Eroxjel AY 2 o5&
+ 5 U8 WUk

8 A Eeo vjERE Atk
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B 6. AREslrold M1, M2 783 REFAGGS] ¥

(G4 3, oi9): Byte)
24 Ay | 2= 99 e

Hh aldlx 29| FA
(DPD) A gyl B9 (%)
e | ML_| 4814|3176 [ 8309] 225 [16522

M2 | 6025 1,485 | 7,105| 195 | 14,810 | 1036
(200) ' REFAGG | 6,726] 1,541 | 6984 281 | 15532 | 599
| M| 6588] 355 | 12130] 223 | 22,500

M2 | 9,151] 1,593 | 10,102| 195 | 21,041 | 648
(300) [REFAGG | 9.486| 1,632 | 10051] 281 | 21450 | 467
e M| 02303852 | 17427 225 | 30,732

M2 | 12,632 1,670 | 14,681| 195 | 29178 | 5.06
{400) "REFAGG | 13,106] 1,693 | 14,556] 311 | 29,666 | 347
e | MI_| 15026[ 4146 | 254%] 247 | 44,853

M2 | 19,610 1,824 | 21,348] 223 | 43014 | 410
(600) "REFAGG | 20,005] 1,867 | 21,376] 336 | 43,584 | 2.83
el M 5911] 2472 | 8.210] 195 | 16,788

M2 | 6172] 1429 | 7913| 195 | 15709 | 643
(00) [REFAGG | 7,009] 1467 | 7,672] 254 | 16402 | 2.30
] ML 8251| 2,745 | 12,563] 195 | 23,754

M2 | 8956| 158l | 11,553| 195 | 22285 | 6.8
(300) "REFAGG | 9,590| 1624 | 11,344] 254 | 22812 | 397
ez ML | 1177329 | 18055| 205 | 32984

M2 | 12,710] 1,658 | 16963| 195 | 31,526 | 442
(400) " REFAGG | 13.413] 1,682 | 16776] 254 | 32,125 | 2.60
ozl MI_| 18356 3,170 | 25649] 223 | 47,358

M2 | 20981] 1,776 | 23,058] 195 | 46010 | 2.93
(600) "REFAGG | 21,396] 1,798 | 22,876] 283 | 46,353 | 2.20
¥ 7. = 23534 9] M1, M2 and REFAGGY] 1}

AFEARE, 39 Byte)
Sl BT i B . T Y P
(OPD A |l | 915 | = (%)
e | ML 5805( " 1,156] 1,660/ 11.808] 304 |20.731

M2 | 7,308]  623| 925) 8,089] 261 |17.206] 17.00
(200) REFAGG| 8818] 626] 925] 8,009| 376 |18754] 9.53
ey M1 [ 8002] 1,188] 1.918[15,560[ 299 [26967

M2 10654 615| 86310858] 260 |23250| 1378
(300) \REFAGG [11,756] 615 865 10809] 373 |24418] 9.45
ot | ML_[11405]1270] 2.248[20,84] 311 [36,118

Mz |15010]  622] 936]15,409] 261 |32238] 1074
(400) REFAGG |16216] 623 936|15362] 404 |33541]  7.13
e |_ML__[20558]1312] 2.774]28,576] 337 [53557

M2 25515 638] L,095|22,129] 287 |49664] 727
(600} ‘REFAGG [26211] 638 1,010]22,133] 413 |50495] 5.72
ez | ML [ 7137 872] 1.364[10.805] 275 |20457

M2 | 7380 580 901] 9.172| 256 |18,289] 10.60
(200) |RFFAGG| 8748] 89| 906| 8,875| 343 |19461] 487
wop | ML_[10.58]s95| 1501[ 14912271 [27,747

M2 |10688] 577| 915|12,620] 254 |25084] 971
(00} ‘REFAGG[11,710] 580 920]12,395| 340 |25954] 646
ez L ML (1459 oa7] 1,685(20423] 305 [37963

M2 |15603] 587 94817716 258 |35,112] 751
(400) RFFAGG |16739] 59| 949|17,535] 345 |36,158] 4.75
otz |_ML_[25563 99| 2210/28,136[ 313 [57218

Mz |28068]  592| L151|24,314] 262 |54,387] 495
(600) [REFAGG |28.904]  594] 1,15224,050| 381 |55,081] 3.73




E7/IBIC2 5ol e) e BeH Aol BY 4T

Ay ATE vy M2E Mld) wjE] oF 3~
10(%) A= /HA¥S o4 4 slth REFAGG %
2] ol Mol vla] oF 2~6(%) HE /Mile]
ek 9] F79] ZHihel o] FEAH Hrollae}
79 e 0158 4 5 3SS od F

Al AFE $48] 2l M29] 7295 Ml v
3 Alde] Agto Rk wiAe FRAE <ls) Ald
e =r)e ZrkEA Qldsel xR 9
AY A} o E 39S o4 5 3ok REFAGG
e A9E AH FRE M2d HE % s
AR Al Alde] AR o wol Rk
& & Qlrk e, A Al Ay ARde] =7
<= Aol AL trade-off7} S-S & 4 glrh

# 8 Aley-aslixe] M1, M2 12|37 REFAGGH H|
AFEA B2

. v |_AZE 3 ’
g:) sy A‘J}j sl e A ”1;)‘%
“ + _?_] i] ol
21 Mi 44241 3,169 | 7421) 223 15,237
M2 5,814} 1,487 | 6,193} 195 13,689 | 10.16
(200) REFAGG| 6,429| 1,503 | 6,147 281 14,360| 5.75
241 Ml 5,870( 3,543 [ 10,702 223 20,338
M2 8,235| 1,597 | 8,791} 195 18,818 | 7.47
(300) REFAGG| 8,593 1,621 | 8,761| 281 19,256 | 5.32
2491 Ml 8,395| 3,846 (16,020 223 | 28484
M2 11,727| 1,678 | 13413| 195 27013| 5.16
(400) REFAGG| 12,215 1,714 }13,376| 311 | 27,616 3.04
241 Ml 13,750| 4,100 [23,822| 247 | 41919
M2 18,008 | 1,819 (20,171 223 | 40221 405
(600) REFAGG| 18,441 1,837 |20,222| 311 40,811 2.64
2 M1 5,529| 2,446 | 7,564 | 195 15,734
M2 5906| 1,419 | 7207 195 14,727 6.40
(200) REFAGG| 6,641 | 1,461 | 6975| 254 15,331 2.56
242 M1 7,649| 2,742 {11,357 195 | 21,943
M2 8,301 1,566 | 10,508 | 195 20,570 6.26
(300 REFAGG| 8,828 1,591 |10,313| 254 20,986| 4.36
242 M1 11,062} 2,913 | 16,885 | 223 31,083
M2 12,200 1,661 {15,664 195 29,720 438
(400) REFAGG| 12,750 1,689 {15495{ 254 | 30,188 288
2 M1 17,220 3,173 [ 24,608 223 | 45224
M2 19,494 | 1,753 |22,420| 195 | 43,862 3.0l
(600) REFAGG| 20,068 | 1,809 |22,137| 283 | 44297| 205

9+ ITU-TolA #53F 2olrl B3 Fxfol] o
Bled 243 AY AFE Rck ¥ HLde
gaE|EelA 2t ZFE FAo diEslME oAk o]
FARES By}, W, 04549 e sikEs)
Eod Aol 43 H¢ o 4 gtk Auzew

o5 Z&F W

& B Frk

E 9. 3T 2 34 A4 A A 2 99

: Byte)
WAl
e R
01 szat Rasl | 14,824 | 14387 | 295
(200) Abe #-53} 10,172 | 10,032 | 1.38
01 szt »353) 19,693 | 19,316 | 1.90
(300) Abe 4353 14,708 | 14,624 | 0.57
01 et Basl | 25451 | 25,130 | 1.26
(400) A 533} 19,773 | 19,752 | 0.11
04 2k 2usl | 55920 | 53,280 | 0.05
(200) At 53} 36,958 | 37,385 |-1.16
04 sz 2esl | 71,927 | 71,792 | 019
(300) Ak H-53) 52,516 | 54,749 [-4.25
04 Fxat 253 | 93,682 | 94,760 |-1.15
(400) b §-33) 72,868 | 75,612 |-3.77
2. xl-

w19 skErt Folehd sbEe] i Ee] b
e B 5 ek ol e kR APde =2
7I7F AR oA £2A =] =] At sle Al
HEol disixat AL A=) wEolck

REFAGGH-E M2o|| H]s| 58 Sellx] &
A 18] 7AfellE 1.3~6.8(%), 4 29 A9l
0.7~5.6(%) "9ol3l& & & Xk REF- AGG
o] shEge] HoAle olfe dEe A% 2
AW “thed] 7, “h* TE|T et vHA|
A9 o E A v, The S5t oiAle Almsh)
511]“* e Ay “grare cwr, o oaglx

Le2 ol A At " A wiAE A=
Al EARE e =17} vhEr] uiEe] RS
A3 82 oA "ok el “uwn, <o gela ¢
L a3 A BAlE oo Adiel 2 a3t
of glek zefvd mbef " "z} whFe] opd
e} "thetsd AgH AL TEAfe wsrt
Wol HAY we FEd vRvEH weE vE
“3} "2}*E REFAGG %53} wWiog Hsslslx
F37} od& Aelck

B e L Hast Azke] o 485= A
ofck. M2 w2 e A7ke] T agEnR
Midl| uig| oF 12~30(%) A=) A7kl o] BQ
& o] 9rh % REFAGG Whi& #4373
= M2l B3 4-20(%)H xS o] B Azl
Hagict

=R AES] AZ Aol dFel] o] EFES]
e AR Sl Rl FRela] s
= Aol o1l ASE B F Utk F4 240
A “AW e} “GH™e| 7% Alkgh dwelEe] 19
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B8 8 =54 *00-6 Vol.25 No.6B

Aell sy A3 FAPE H9es B 5 ek
a8, B e B4 gk E obrelA|A] o
L 79ake A oo g JrelHokEA] of
B 7B gt dEed deide 949 ¥
(segmentation) WPH-E FHEggoFZH B E=FolA
AFE wpAjo] o] 8- 71ed AHeolrk.

V.2 &

R
L

i

TollAe 2 IBIG2E A4 Ald| 58
42l g Aok g2 2ekAld B}
3 ] A &8 sl A 9] A
2 20 S8kl ik o)A AP A ARE
Ag3) sl8 o W wE-S AEsol 3 v
gt} debd 2 =88 ol A ARE 7l
7] S8 Aa o] AEE FEY] dIIAF ofE
T UEE 3] S8 2dvl v Al AEE
Agshe daelES Addck

A duE]Ee Akey-33 Hole s 3
Zsloll o g2 RS A& 5 Uitk Al
At HEn RE5E AL A AT daElES
A4 uho] A48k o2 bl wisl st
SollME 45~10.6(%), AAAEAME 9.3~167
(%) Axo 45 4EES e+ U A=
¥5318 A4 Aol HET 3P wld
Mage HoAgAwt amsidzelr= 2.9~5.1(%),
Azl 62~104%) A= AL &
4 Ak feA mrelxE 4.0~106(%) AHE
4E5Ee| F7HE & 5 ek

A duEE ALY AF A Al
L7 ¥t A7te] 12~30(%) A v B8-S
shelsigict ARt dxEiFe] 4 AT el
JBIG29] REFAGGHr} $5< o 4 <l
REFAGG #-33he 1331 X7k Sdelxe Azt
dxe]Foll wlsl 4~20(%) A=t o] 288S o
4 Ak

T3 B =RellA oheA] o o A
ATE 7S ol87t 39 E¥el 2six At
¥ dueEE A 5 g Flolck

by

[o3
o o

X 5

LA

guEd

o

[11 ISO/IEC JTCl/SC29/WGI1 NI359R,  JBIG2
Final Draft International Standards, Dec. 1999.
[2] CCITT Draft Rec. T.4, Standardization of
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Group 3 Facsimile Apparatus For Document
Transmission, 1979.

[31 CCITT Rec. T.6, Facsimile Coding Schemes
and Coding Control Functions for Group4
Facsimile Apparatus, 1988.

[4] ITU-T Rec. T.82, Information Technology
-Coded representation of Picture and Audio
Information - Progressive Bi-Level Image
Compression, March 1993,

[S1 W. Rucklidge, “Xerox Proposal for JBIG2
Coding,” ISO/IEC/ITCI/SC29/WGIN339 June
1996.

[6] R. Amps and C. Constantinescu, “Blocked
Symbol Type(BST) Compression Coding
Method for IBIG2,” ISO/IEC JTC1l/ SC29Y/WG1
N340Rev, June 1996.

{71 O. Johnsen, J. Segen, and G. L. Cash, “Coding
of Two-Level Pictures by Pattern Matching and
Substitution,” Bell System Technical Journal,
vol. 62, no. 8, Oct. 1983.

[8] I H. Witten, T. C. Bell, H. Emberson, S.
Inglis, and A. Moffat, “Textual Image Compre-
ssion : Two-Stage Lossy/Lossless Encoding of
Textual Images,” Proc. of The IEEE, vol. 82,
no. 6, pp.878-888, June 1994.

[9] P. G. Howard, “Lossless and Lossy Compre-
ssion of Text Images by Soft Pattern Patching,”
ISO JTC1/SC29/ WG1 N205, 1995.

[10] Ziedel, 133}, “sixdofAlel] 23k 271 &5 &
Aol - T jhEel AR A FY
3f8] =53], A223A, A4 3Z, pp. 726-736, 1997.

Z ¥ B (Byung-tack Kang) A3
- 19981 24 : AgAkgivisha
Akt &

20000 29 : F3oistkar Az}
FAlEE} Al

§ 2000032 ~&A) : (A
Al 2wl Al od 4l




=E/IBIG2 F33lel 9] e HgH Az A3 A7

Z & Sl(Hyun-min Kim) A3
19931d 29 : 53} oA}
199613 8 : sF-3th3tm Az}
FAlFatt AAb
19993 89 : v
b R et
AL A g
19991 ~ &) : F-oekw A=}
BAlFE A
Az e, FAA2HE

<FR o GRS,

11 3 ={Hyung-hwa Ko) A5
L 19799 2% ASgta
‘ SRR RS
1982v3 24 : Al gfgta
xARz ek} A4}
19893 29 : A]-2oiEtw
HAgtst b}

197911 ~ 1980\ : (FHZAIA Foked 4
198511 ~19874d : F-Lofstw HAFEAlFE=)
A7kAl
1987w ~19911d : Bgefstr MAFEAIZEls)

2, "7]] -/F
199113 ~1996d : F-2-of &t x1AEAlF83}
Fad
19961 ~ &Y : Feefsta AR A
199813 82 ~1999+ 8% : UCSD AYws
<FHA] Hole 271934k b4, B4 ofF H AL,
Wavelet-based °dAHAE], T]X)E B4

o 1.
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