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Abstract As PDA, IMT-2000, and e-Book are developed and popular in these days, the number
of users who use these products has been increasing. However, available memory size of these
machines is still smaller than that of desktop PCs. In these products, TrueType fonts have been
increased in demand because the number of users who want to use good quality fonts has increased,
and TrueType fonts are of great use in Windows CE products. However, TrueType fonts take a large
portion of available device memory, considering the small memory sizes of mobile devices. Therefore,
it is required to reduce the size of TrueType fonts.

In this paper, two-phase compression techniques are presented for the purpose of reducing the size
of hangul bitmap data embedded in TrueType fonts. In the first step, each character in bitmap is
divided into initial consonant, medial vowel, and final consonant, respectively, then the character is
recomposed into the composite bitmap. In the second phase, if any two consonants or vowels are
determined to be the same, one of them is removed. The TrueType embedded bitmaps in Hangeul
Wanseong (pre-composed) and Hangul Johab (pre-combined) are used in compression. By using our
compression techniques, the compression rates of embedded bitmap data for TrueType fonts can be
reduced around 35% in Wanseong font, and 7% in Johab font. Consequently, the compression rate of
total TrueType Wanseong font is about 9.26%.
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C B ERe 20069 sAWE i dTHe AdeR ATHAFUD 1T.M2

+

Sgd - sddta PRE S

jhhan@ss.ssu.ac.kr @A AgE T = PDA, IMT-2000, e-Book &2
gnho@ss.ssu.ac.kr A2 e JrdX AHEE e EREY ZE AT
o W FEE QTIUAM EFER] EEE AMES)
E2P4 0 20059 99 139 € AFEC] 52 Ue FAoIth =M EFEY

Z224 - sAgtta AFESY a5
choi @ssu.ac kr

AArgE ¢ 2006 49 19Y



ezeg 5o WA B2 e dojge 43 581

ZE AMEL WEF 2 A 717 WA EA =
2 et a3 PDASH 2 AFL W=y FVe
HE 2171 Axe)H, 714 AoM= it HAHH A
2 7tA3RT 9453 vt BE ERES] EEE 32
% FAE Tshs FAA B =77 4 MBA 8
MB AEE AAI 9= 52 Ad 27t
800 KB A} vlms) B 4938 & Aotk o]
ERE ZEE Ao WEIHE IR Al2"d ARt
ed &7+ AeH1l

H3e wEW uo]ENEBDT, Embedded Bitmap
Data)= EFEQ] ZE9 1/4 27|18 AAFH, F2 A
2 A AMREE 84 11 EJE =79 HEY )
olete AFstm glok EF o] Av])e] EESL FHAH
glol Aol <13 e (hinting) T FPE AXNA ¥
Hlg BEY dolels AME-3l7] WjEd &% HolAMx
we olFol Atk o9} e WAE BEY dHoletd]
2718 EY9L24 PDAY 2L HL AR E A3t
v AFEAN ez ALE 4 gled, Ui PC
AdMe ZE A4 Z7E AFFoEN A2EHY
258 A F Utk

E =52 EZEY ZEJ UYAD &= HIEY Ho]
EHEBDT)E ¢4&¢ozi EFEY FE #AV|E £9]
v AL BHoE U} olF 93 P4 vEY AL
o] 4% 94% EFEQ HEWS =YY {FAF ¥
H2 Hdgosn F8 ALEHE dolete] FE 0|
e 23S 933 )k B =RAAMe T @AY ¢
27R S 53 EFEY WEWY I7)E EUth 194
qHE T4 HEY BHL olgsld d4¥ EFEY
HERS 233 EFElY vEeERoz Wadth o] I
AFelA 39 T EYLY TR AARh 22ANME
1A 288 EfER] vlEgoz WAH delg
£ FEAS 2AEY AAGR o RFANE FH
g ¥EY boely £uE dHolete) Av7l FolEh
ols} e YENPL EI 729 EFER] EE I
718 £9224 PDASH ol H& HEHE AR
el Ao g49 & ik '

B =589 742 gLy 2zt 23ME EFES]
ZE 7z ¥ EZE ¢ AV W@ wzdTE
Agdtt 3FAE ETEYY WA 2 HEY H
ole}E &Z3ly] 3 WL Ak 4FlMe B
EEA Agste FE e o83 4F ZIgs A
Alste, 530 e de B FFA Y s =3

By

BT

1 EREY EE
2Ee}9) ZE(TrueType Font)e NE AFE 3JA}

o} mlejmg AT EAlG oA FFoz MELHNLH,
wolZ22 AT EALS] AT S AN F2 AL EHTE &
E Agwder B o 34 EEA sgecH2-4]
EZE]] EFEE 48 /9 HolEEER TAHEH 7B
How Pod 10719 wHolEH F7IHLE A&
14709 "olBg TFAYGL ¥ =% EFHY ZE
E ¢4&23ly] 98 AHgske BlolE Fo 4% HeolE
2% cmap(character to glyph mapping), EBLC(Em-
bedded Bitmap Location Data), EBDT(Embedded
Bitmap Data) HolE& £ 4 UTH5]L cmap HolE2
FAREA #Fdte FYH Jd2E el AEHE
glojBo|tt. EBLC HolE-2 2 4o sfigsis
BlES] 20X RS 7] Y& ALLE3, EBDT ®o)
B dAZ wEY uvoletg AR e HolE=
HER 9 IXNARE 53l J2T F UTH6l

2.1.1 cmap, EBLC, EBDT #Al

53 FAREd d9sle EFES HEY HolegE
27] $3lM+E cmap, EBDT, EBLC Eio]E& o] &3
of gt} o8 So] ¥ 194 HRo|, gite AIZE
(OXFF47)ol dlgshe HERY tojetg Tohe F3>
gl #F3te BAZE 0xFF47°] cmap BHolEE o4
A ZY Qd2E FIA HI, 7 dds @S
EBLC Hjo]Eo] &3l HIEY 94X S 9A "t
Aol A ol sFste cloletE EBDT HolES
53l Z2A J9 gele BiEY dojElE 4 4 YT

0X1873

OxFF47 292
index offset
0| cmap EBLC EBDT
Oxera7 Char -> Index Index -> Offset
OxFF47 292 292 0x1873

3% 1 cmap, EBLC, EBDT #AX

212 §4 vEH

34 HIEw(composite bitmap)e HolElE A A
stz ¥1 g NERS 77T e IUHEA
HEW-E B waoltk af 244 BE FA4 1)
EY JPe 2Y HlEW 125693 1976W6 gk 34
(offset) AHRE B3l XHE 4 Yok 187 W&
v doeE AP /AR Ae Ael HE AR
FHe B E AR 5 e FHo) Aok

2.2 EE g5 2gvls

gutxoz uwEY woleld ¢HE M= RLE
(Run Length Encoding) & -&-8% LZW(Lempel-
Ziv-Welch) €¢328]&2 AMS3IAT, EFEY EFAA
o) A YA 7] WEe WAE HEY wlofelE o
o e yog =g AL 7|EY EREY #H2H



582 FEE LS R

glyph 1256

glyph 3167

Metrics: H:0c W:0c X:00 Y:0a A:0c
Component[0) : glyphCode = 1256, xOffset=0, yOffset=0
Component{1] : glyphCode = 1976, xOffset=0, yOffset=0

glyph 1976
Y 2 3 vEY

ol Aol A olF AEd 4 glu, H2HEolHE BT
FAsfoksle EAA] 4714 B8l ¥ Windows
CE.net o]ioME ofamte] 7)&o] ZH&E EFE]
LESL A, =271 BAE e FYH EESS
Z @7 AMEEE dHolel HolEER AESIEY <
F PEE RPstn oyt dastd dREH 4F
ez gAze 71 AMEE gk
tolete] gEsAZ Qg uE=r}t LA
APEA Fe olde] HzElto| e 3}
A7 L8 ETH9,10.
dXE EREY X 4 vlEw ukale
01%6}01 HER dloleg st&str] mEdd 71E9
2E oA o] £Aglo] EREE Adete Buty 7
714 e-BookelX &€ EFEY] EEE AMEE #
Aok EF 71E] 44Y HEYS P4 MEPeE W
Ast] ¥ 0 Arje F=nc} o AF
ESFE] EEC 37| #FAage] © =7 W T2
E &% 7)ol vs] ma&Ao] =rh

3. ERE HEY HIOEI2 =

29 2% 34 2YL L A= 2PY 2
72 £

oy ™
o ) 2
m{m l‘l° X

% O o H -lN
N

F‘}op;ﬂ-

é}

F{U oX,

N o=

ox 1o

,_
O 0
mE—{o

B m

A 49, 24 49, == x4 8Y, 4 4
4, 24 4% Tz FAd=d, 7t =% 382704y
344719 AAE YAlsier gk ARl B2Ae 90049
Me A7) stolot o2 2@t AYE MAES ®IH
g g Jong g =YY EEQ EFHo ZA ¢

oFite AL ¢ F Alﬁ}[ll] 01] &9 Fd B2A
o ZA§ 249 ‘7' 26, ‘H'E 5ol dasiy, A
A Axe 909749 Ak} %&3}‘:}. A 293% 9

ﬁ-‘

444 2 24 F4 F49 9B B 2 %%
o m sogke 29 39
2 AE THS }E %

i
Y

LxEe] B 38 A 33 A Al 6 Z(A066)

=)
i
N
rr
2
i
£
-
I\S)

[
zdt
ot
m
]
de
t
o
i
Hud
o
=
kl
g
83
Iy
{m
]

&8 GA HRAASIL o)F FEHG AReE 2

@) oldd EEo FHAL $4Y EE A

Fe BazATHIL DoF o)F FHE Ao

st} 94Y EES TAY 4 ATY, 94Y B
e FASEA 2YY EESE KA

E 4ol Wad AL = ople A ¥
=5 Aty 4 vk
webd 949 EEdM F2E Aosg Pohlm
1 A4E Ue THOE TAE F 38 A4S A
8oks 290l U TUSE Yodns o4y E=
g 749 2o #4949 EES FAL 19z 44
A EEY 37): v YL ARSI 9% 719

Raw 2EHDE JPRLE 2TRY 2ARM B0
LH 1-‘_ ‘Eﬂ-:’- H]Eu‘g 1:1 OIE}—
o HelBge AR

8 W¥ &4 ¢ag

(EBDT)E ¢4%37) 915 5 o
o 1 BAlldE HEY tﬂ°lE}E
e olgM 24, 34, 49 Fuz ATt
%4 mEgos wED 2 wAdNE A2 44E vl

Eq dlojel FollM 22 Fehe] HIEWS XOR dAikg
53 AARG 22n AAY HERE 7}?47]% 2E
T4 HEYL AR HERE /tEEE Eige )

3.1 HIEY CIOJEt F&W4

g4 BEfE FH7] HAe HEY dHolegs

24, T4, $422 ok 3tk vEY uolehk= 0
12 F@H7) g2 28 3 vEY doel= 0, 1

& 2 234l wgz ﬁaas}aaq HlER wlolet Fol
A 19 REete 2557 daAE 8 mso o i 1
e ZEAE FAl m} HsE 4 PP 4
4% 29, dadel gle 1 e ¥ Tﬂ sich. 8 %
T PAE AT BN NE 28%E A WIoz
HAgdn. FuHFe x=(1,1,0,-1,-1,-1,0,1}, Y‘{OlllO

“1-L-10e ol gsha, WA Hdel glel 19 e
g4 2 za% 002 w2 thgol, A2e WLe Agxgs}
o 1 g A,

osh Ze WAL ¢BHoE UYsel AP | &
2o 9N Solo® th YL AFsiA Bk ol



EFgY x4 W3H

G O P P Y Y

ololololololo

clolololololoiolole

o 5 ’ d d o
d d d o d
7 wole}

0|

0

Ol

0

0

O

o)

O

9

a9 4 23 ¥ 448 VEY dolg

A 7§ Zzbe] HEWNEL I¥ 49 Zo] AEE =
QulA~g Routn AFHEh 2 o)EE e
MEL 4 vERS H4sHA doh

3.2 1 ¢t =0t

1 @A =938 shiel 448 wmEYY 24, F
A, F4& 47 vEeY dolgsE AA@sta zZtzte o
g IE ke ARle ¥4 vEYPoR W 1
oA HED ¢dEge 1Y 59 P 4 ggg v
Eqld] 3|Fsle @& HEWH(simple bitmap)g 3.1
o) v|EY ylole} FEWAE o]&3ted Y A R/FT
/EADR FES MR, Fde SYES HAF 2
Bo 2 YXAA 2YY =ZVE HisE o®A A

(-

2 mEy dolet g 583

pid

48 FHES S AR 34 HERS 443
I o]Fe] g HEWL AA

g Bo], 27 694 Y 20362 VFeEte dlojg
£ 7z Qe vEHAH o|& ‘v'mH ‘PR v
242re 9% Aoz olFAZl Foll A, oA H
Efjel FVe AAAZG ojdf ¥ 20362 7teivle
4 HERE] Qe A%e 1 FA4 MEHRY Com-
ponent Bl =9 2036290 F3= glyphCode
25 A2 A" Z¥ 300002 WiXAI7IL, ¥
300018 F7HA1A & 7HIFIAl & Fo olF% HE
e AFEY wd FY 203628 JHETe 4 wE
o] gy A¢E TEAE 203628 7HAE @A vE
W Az AAMsted Y 300008 Y 300018 &4
7lEIIEE s o)FE AR g AFAEA Brh o)&
Bdlo] sVele EXmEE U3 PE of&dt §dE
3 A

3.3 2 oA 253y

2 99 AL 1 A A% 77 vE
W ZoM FYE BUS I RERS AAANIIL o]
£ 7HIY 4 REYY ZAEE FAHSE o
o} oAl 2, A HIER o) FxEHe Ao F

S ArEE TEAL ZAE, 8 SYE
sl Ui FPWE A 2E FYES AALE
w3 AAY 292 IFxde 28 §4 HEYWES
E YL JlEIEE £33 2 dAY vEY 45
gL 18 73 P}

g Eof, ‘7o dFsle HEY dHolele o7 )
EAEA H1, o}F siErie ¥4 BEYRER &A%
A Bt 2y 4ty e e 2dY & Stk
Aupsha wEQe FHFFHo] §F XoE OFHIUY
Foll o]Ad] e mooluA A7t thE HERER
olAle 2L BYe wEYe] 57| wie|th o|F Wi
3l7) 9% Yo REs S vEY doleE XOR &

=2

CompressionProgress#1() :

into the top-left corner

for substituting the simple bitmap
DELETE the simple bitmap

LOAD a binary metrics of a simple bitmap for compression
LOOP a number of glyphs in the simple bitmap :
EXTRACT a glyph in the simple bitmap recursively
using a direction metrics of X={1,1,0,-1,-1,-1,0,1}, ¥={0,1,1,1,0,-1,-1.-1}
CREATE a binary metrics to save the exiracted glyph
OPTIMIZE o size of the new binary metrics by shifting the glyph

CREATE a composite bitmap by referencing each glyph
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DELETE the duplicate glyphs

LOOP a number of glyphs referred by each composite bitmap :
COMPARE a current glyph with the others
to find the duplicated glyphs in the same shape

MODIFY the pointer of the composite bitmap refering
the duplicated giyphs into the current glyph
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