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A Study on Effective Processing of Hangul for JBIG2 Coding
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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 arithmetlc 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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Ml 6,588 3,559 | 12,130| 223 22,500

M T o.151] 1593 | 10.102] 195 [21.081] 648
(300) "RRFAGG | 9,486 1,632 | 10,051] 281 21450 | 467
ot M| sa00] aws2 | 17,427 223 | 30732

M2 | 12,632] 1,670 | 14,681] 195 | 29,178 | 5,06
400) 'REFAGG | 13,106 1,693 | 14,3%6] 311 | 29,666 | 3.47
| _ML_| 15026 4146 | 25434 247 | 44,853

M2 | 19619] 1,824 | 21,38] 223 | 43,014 | .10
(600) "REFAGG | 20,008] 1,867 | 21,376] 336 | 43,584 | 2.3
g2l Mi_| sou] 2472 | 8210 195 16788

M2 6172| 1429 | 79131 195 [ 15709 | 643
(200) REFAGG [ 7,009 1,467 | 7,672( 254 | 16402 | 230

M1 8,251) 2,745 | 12,563 [ 195 | 23,754

2
&;; M2 | 89%| 1,581 | 11,553] 195 | 22285 | 6.8
(300) "REFAGG | 9,590 1,624 | 11,344| 25¢ | 22,812 | 397
pqa| M| 117732935 | 1a,05%] 223 | 32,084

M2 | 12,710] 1,698 | 16963] 195 | 31,526 | 442
“00) "prraGG | 13413] 1,682 | 16,776] 254 | 32,125 | 260

godz|-ML_] 183861 3,170 | 25,649 ] 223 | 47,98
o) M2 | 20981] 1,776 | 23,058] 195 (46010 | 293

REFAGG | 21,396| 1,798 | 22.876{ 283 | 46353 [ 220

E 7. ®lzgl ¥ eljre] M1, M2 and REFAGGY] H]
FfEH =, sl Byte)

L
Tl wa |28 s By P e
Quls | 92 | A (%)
ott | M| 5808 L156] 1,660/ 11,308] 304 (20,31
M2 | 7308 623 925| 8,089] 261 |17,206] 17.00
(200) ‘RERAGG | 818 626] 925 8,009] 376 |18754] 9.83
o1 | M| sooa] 11881 1.918]15.360( 299 [26967
o0y || 10s%¢] 615|863/ 10858] 260 | 3250] 13.78)
REFAGA [11,756] _ 615] _865|10,809] 373 |24418] 945
gt ML 11905] 1270 Zo48{20884] 311 36,118
oy 130100 2l o56]15 40 261 (32238674
REFAGG | 16216 623 93615,362] 404 [33541] 7.3
A1 Mi 20558| 1,312| 2,774|28,576( 337 | 53,557
Mz (25315 638 1,095|22,129( 287 |49.664] 727
(600) |REraGa (26211 638] 1,010[22,13] 413 [s0,408] 572
etz | ML_{ 137 #72] 1,564] 1008 275 (20,457
M2 | 7380 380 901] 9,172] 256 |18:289] 1060
(200) [REFAGG| 8,748] 589 906] 8,875 343 [19461] 487
gz | ML (10158 w95 50114512 271 (27747
Mz [10688] 577 915|12,620[ 234 [25054] 971
(300) [RiFaGG | 11,719] 580 92012395 340 [25.9%4] 646
gz | ML (145 oa7] 1.665(20,423] 305 [37,963
M2 |15603] 587 o48]17,716] 258 [3s,112] 7.51
“00) [REraGa 16739 390 949]17,535] 345 |36,158] 4.7
otz | ML (25363 o96] 2.210(28,136] 313 57,218
M2 |28,068] 592 1,151|24,314] 262 34387 495
(600) 'REFAGG [28,904] 94| 1.15224,050] 381 [35,081] 373
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i/ IBIG2 B Helx 8] Wee] BEH Ao ¥y 47

AY A8 Byck M2E Mle] uvj# o 3~
10(%) A= HE-& &4 5 9dglsd REFAGG X
3] 5olle Mlel] v oF 2~6(%) A= 7o)
Uik $19] 7] Zwjel zlo] F-=Al mxofxje}
A8 o5& d& F UdE & sk

Ay Asg #A8 2w M29] 795 Ml ¥
B A HYEeE <R wiAe] hAs Qla Al
Ae] @7 riEARE Qdael xAe o
A Ao dE TagE o F vk REFAGG
2ee] Z%e A Aue M2 v o8 gk
BRARE A Alde] AdiAeR o el HrME
& F vk e A AR AW ARY =2
= Aol o trade-off7} 91348 o 4 gtk

H 8. Abg3Y-Eel4s] M1, M2 1¥)4 REFAGGH) H

W5 2
H A ooy
24 A Mg
orp| T | g |2 gy |2 B
- #A
£41 Mi 4,424 3,169 | 7.421] 223 15,237
M2 | 5814|1487 | 6,93] 195 | 13,689| 1016
©00) | REFAGG| 6429] 1,503 | 6,147] 281 | 14.360] 575
e ML_| 58703503 (10,702 223 | 0338
300) M2 8,235( 1,597 | 8,791| 193 18,818 7.47
REFAGG| 8,593] 1,621 | 8,761| 281 | 19256| 52
| M| 83953846 [16020] 223 | 28,488
M2 11,727 1,678 | 13,413| 195 27,013 516
(400) REFAGG| 12,215 1,714 | 13,376| 311 27,616 A4
2l Mi 13,750 4,100 | 23,822 | 247 41,919
(600) M2 18,008 ( 1,819 120,171 | 223 40,221 4.05
REFAGG| 18,441] 1,837 |20222| 311 | 40811] 264
| M1 55 2046 | 7564 195 | 15734
o0y 2| 30610 [ 707 195 [ 14727 640
REFAGG] 6,641] 1,461 | 6975| 254 | 15331| 2.56
| ML 7809270 | 1357 195 | 21,943
Mz | 8301| 1,55 | 10,508] 195 | 20,570| 626
(00) REFAG(G| 8,828 1,591 [10,313| 254 20,986 4.36
oo |_ML_| 11,062 2013 (16885 223 | 31,083
M2 12,200 | 1,661 | 15,664 | 195 20,7201 438
(400) REFAGG| 12,750 1,689 | 15495 | 254 30,188 2.8
eapl_ML_| 172200 3.173 [24,008] 229 | 45226
M2 | 19494] 1,753 |22,420] 195 | 43,862| 301
(600) REFAGG| 20,068 | 1,809 (22,137 283 44297 2.08

H9= ITU-T|A] Algat 2oka} TF Ao o
Bl A4t AlY ARE 2gv el A4sHe
)@t RE EAe] sz o)A} glo]
A B @A, iAo 3y sigsr)
Fod gl A H& o 4 Uk HAHes
£ otaelgd el dirled o Afel 4y
Y& Kol ot

B9 BE 2R B4 A Y A Fed B, 9

: Byte)
THA-
apire | v | w | e TR
01 vk e | 14824 | 14,387 | 295
(200) by Y 10,172 | 10,032 | 1.38
01 #lagk ¥¥e | 19,693 | 19316 | 1.90
(300) Abgp N0 14,708 | 14,624 | 0.57
01 s el L8 | 25451 | 25130 | 1.26
(400) ey 19,773 | 19,752 | 0.1
4 wzqt A8l | 55920 | 53,280 | 005
(200) Al o 36,958 | 37,385 |-1.16
04 #ant y¥w | 70,927 | 71,792 | 0.19
(300) Abg Y 52,516 | 54,749 (425
04 #Tat wan | 93682 | 94,760 |-1.15
(400) Al ¥ 72,868 | 75,612 [-377
2. 0%

A8 ST F7Rb b SiAdEe] A
T & 9 Uk ole MRS FiE ANe =
717F AR AN 235 =27) ) e A
Hzel] At A& Axgr] afEelck

REFAGGH2- M2e]| v pHE Fdo &
A 19l Afelle 1.3-6.8(%), €4 29 Z-flve
0.7~5.6(%) Hold% & 4 slsick REF- AGG
Hjo] ¢f&Ro] Hojx olfe i AY A
W A “the™d] “t7, bt zE|3 et e A
49 g8 Ad 4, b 5= diAE AxEA
HAuE g 7§ “ErAke] cov, v aElm
“Lne o] A Rl AT uiA-E A=
A FHAt AHe =207} oas] dqEel A
A3 A A Dok widol “wn, v aEm ¢
L i Ay @A o] Aol | gt
of giuk e} wef Eta A7) ghge) oy
oJ 1] "the Ay AYPH AlH "Exe] Nx7}
wo| A% e SEd ezl ez "R
“3} "Z}“®/ REFAGG 3.3} wlxog nishx
A7) ol Helvk

2 e BHe F-us A7le] o] A8Fe= A
o}, M2 whj2 AAxzle]] A7le] v Ay
Mo wlg] oF 12-30(%) H=e2] A)7le] © Hs
g o] lvk. % REFAGG #hd-g 344 7
e M2l BlE 4--20(%)Y=2] o] B Alzke]
wasich

A Al AR Aldl] BFel] edio] Edfslo
e AR kel #RsEl Fold sk
W AYe] ol Fe] HH& & F Uk B4 2¢]
A “AW"el “GH"9] 79 Akt dxeldy 19
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Aol 2lsiA A%k £ Hi4E & F UHk
28y, ¥ = B o2 E vl A] o
& A AYck dwheE vProlRckER] o
7 cleHl Asld]l diside 49 B4
(segmentation) W4 ARPLEM B w¥elA
Akt whaje] o] - Zlelrt.

vV.id &

B =EdMe gl IBIG2E A4 A LE
Al b Whd Al ¥ ZekAd £
Ql FEI} W] AW RS e AR 9] A
2 2ol b glel o] AN 91X AR
A5e] H8 o g2 8- AEsol e 27
ek wEbd 2 =5 old HA AHRE FFAaAY)
7] 4 A 39 AE 989 {upiyd o
o =% 2] #8 2wl sle EAE ARE
At daeled Ak

Aekgk gaelFE Alaiisl Boe ¥k 3
I3l o g A 9& 5 Uglch A
A4 Huat yaag A4 A Akt daeled
e digle] HEelA] - wbel wid s
SolE 45~10.6(%), MYz E 9.3~167
(%) A= PAR g & 4 ) Aw
FEAE ALY Fpole Izt 32| s
AdEe HeigAT TMAdZeldE 2.9~5.1(%),
AMAEAAIE 62~104(%) AES Mg d&
4 9k R4 RuodE 4.0~-106(%) HE
g S & 9 ek

Akt |ue-d H4% A AEY A
Hagt ¥xa A7le] 12~30(%) Ax v] WRYE
#olspgicy AjME gaeEjEe] & A% el
JBIG2®] REFAGGRr} $pi& & 4 %=,
REFAGG H-ZIl= H33} A7F Sole Akt
el wid 4-~20(%) A= o L8E
T Usick

Ty E R oHFA 4 oht EACM®
Alame s o4 49 dgel sy At
T drEEs A T slE Aleltk

#ofRY

[11 ISO/IEC JTCI/SC29WG1 NI359R, IBIG2
Final Draft International Standards, Dec. 1999.
[2] CCIIT Draft Rec. T.4, Standardization of

1058

Group 3 Facsimile Apparatus For Document
Transmission, 1979.

[3] CCITT Rec. T.6, Facsimile Coding Schemes
and Coding Control Functions for Groupd
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,

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

[6] R. Arps and C. Constantinescu, “Blocked
Symbol Type(BST) Compression Coding
Method for IBIG2,” ISCVIEC JTCl/ SC29/WG1
N340Rev, June 1996,

[7]1 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,

[81 1. 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.

[91 P. G. Howard, “Lossless and Lossy Compre-
sgion of Text Images by Soft Pattern Patching,”
ISO JTCI/5C2% WGI1 N205, 1995.

[10] A, wygaf, “sigefAel] 23 23] 95 F
218] £ - FEA kel B8 97 ¢ Y
e =2, A22, A5, pp. 726-736, 1997.

& 4 % (Byung-taek Kang) LR
1998'q 29 : AJ&AMI el e}
ATt &
2000 2% : s A}
Al Mat
20000424~ : (FHAE A7
Alzged 7 A
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=5 /IBIG2 HEs}el o) gh2e] A{A Meje) gy A7

# # glHyun-min Kim) P2
19931 290 : =8} o|a}A}
1996 84 : F-pehet Az}
Al At
19991 84 : Fo-uheha
AARgA st
Mtk sE
199913 ~ %) : gl &haL A}
g Ay
<FHA Fop AU, AlwAe, FAAxE

I ¥ #(Hyung-hwa Ko) A
1979 24 : A]-&ojstu
A7zt &4
19823 24 : A2
- AR 412}
' 1989+d 2% . A-goiitw
AABH b}

1979'd ~1980%d : ()3 dAL Fodedita

1985'd4 ~1987d : A-p-cfjehsw AAEAYFakad
HRI7HAL

198714~ 19911 : F--chehw AAEALF e}
T

1991 d ~ 19961 : - &hal A4l gt
Fald

1996+ ~ 3 - FFelidhal AAlgAgt

19983 8% ~19991d 89 : UCSD B4l

<TIA Hop 272G b, TEA S d A

Wavelet-based <J4Fa]z], o2& F41
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