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Making Kanji Skeleton Fonts through Compositing Parts

TETSUROU TANAKA,T HIDEYA IwAsAKL ™ KENJT NAGAHASHI T7*
and EnrT1 Wapa %%

Most of Kanji characters consist of primitive parts, such as “hen”s and “tsukuri”’s. We
propose a font system which automatically generates Kanji fonts from their abstract joint
@MMmAMW@mmmdm%M%&MaW&MH@mMW@MRmWWMn
process, the use of skeleton fonts enables us to change their sizes without redesigning them for
many sizes. In this paper, we handle three types of composition, that is, horizontal, vertical
and insertion compositions. We represented all characters in JIS X0208 by the combination of
these three types, which reduces the design cost considerably. We tried several horizontal
composition methods to get better designed fonts, and extended the best method to vertical and
insertion compositions. Through these methods, we made a skeleton font set which includes
all 12156 JIS X0208 and X0212 Kanji characters. Although the algorithm is simple, the quality
of generated fonts is tolerably high.
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Table 2 Joint types and design costs (JIS X0208) .
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((or (< =y00 y10 y0l) (<=y00 y1ll yOl)
(<=y10 y00 y1ll) (<=y10 yO1
yil))

(> =(diffabs (+ x00 x01) (+ x10 x11))
xunit)))

ZOEHIE, xlimit W IRERRIL AV L,
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X8 EDOFES

Fig.8 Process of adjustment of width.

Heme & oL A v P OBSEICHE SEIC I, 7 OftE
xlimit & ORI EHEIE (xunit) OFSH77 T L TEE
FTEALERDDLLWIERERL Tn5,
BAFOHEAE 2T 2RI TRHCOWTEEDS
xlimit #[RF & CEFTTBLT, 20 X EEEH~
3. MEAORBREI B I IHCEEEDOERD
xlimit 232 & & S AR OIEKR/MED, BEE
BIk> (H8).
WRSEORIC L L THRED B S Wil it Z iR
PNEL 5O, xlimit 5% DIEL £ CEN S,
SOENBIEL %%, ZOZeid, M70(b) THE»D
BT EMNTE D,

6. & A &

HRIA B 5 OSSR O O —ER i T D BB &
BLiEd 2 2 LIk > TEET S, EOEBRICEDAL
X, UTOL317Y) 27 4 7OEEDBICHAA
O (kamae) 24 7L LCEMHY R hhizh s »
CHANTHBL,

(setq  HE %
*(((39 366) (361 366) (38 32) (38 39R)
(361 32) (361 392))
((yoko (0 1)) (tate (2 3) (link 0)
(tate (4 B) (link 1) (yoko (R 4)))
(kamae 39 32 361 366)))

Z OB O R ATEBR OFIRI R T &
SWHLNKRELHET S L REHEELT S, #H
FORE L &> TEHEW 4 20T, HISEME%#<
BEUE 70 75 ATEBERD B8 TERY, 22
T, LT LS aREEETEER TS (M9).

1. ZEHEHSOFULCEDALEREEL (a).

(a) (b) (©) (@)

M9 #RiAHDOHEAYOFIE
Fig.9 Composition of including.

2. HORAAPEEC X, YEZOWEK/EINE
UCHII R BT TIRFERD 3 (b).

3. BRIVAED (0.9 HKRL, X AR, Y
AR EOBREVTREI TE20F v 733
(c).

4. ZREGUCT, ZAES % X, Y HRMILICH;
KL, HFLAEEZT 53 (d),

5. ZOFER, RYIOBIELZBRVWT, AFv 7
1DRKEE LD HEMHOEESKELIRBE LW
s s, EENS ko7, EROME
U 10% AT I 2 MIEHKT, 2N DR A
Fy7F1RERES,

WA, BHEOEEY LR L THRORE, i
KOEDBL DT, HET I TEWEE ORI,
DHIEbHD, T, BRECHKIERT XD
REELIERTENE, TOREEER»ES TN
RT3,

7. §F {ih

koAt Liess-> T, JIS X0208, JIX X0212
CEENS 12156 LFIZOWTREEB I kotz. 7
VEF 4710055 BOTFHFA Vi ILEAREL
7z, BELIXCFED S B, JIS X0208 E—AEEDOXFE
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PEIT U ARREFHUIEXFEIXE* DT X by
— b+ (E10) 252, 4FBLFEU 5 ZOHERE 5B
BECRHiL Td 5 o7, ZOBRERE TR,
EHADHEEIZT DD D LB &SR8 T
BTN Tn52%, &0 b2 THBIREE s i
XEE ot Fiz, HERE 2 BRRCEB L kR
TULZW, ZhiR EFLLIBO RN E
Eh e, HRIFAZ > e LTOHFREEN L A
T XEBIFITED U o I BIETMIRE S 5, H
ZEREORERBELTWARELTHIWVESS,
LOFHETE 2 EFHME S W T CHARRR
TR B LFICDOWTE, HEST—5 hOm
RDEDRT /7 F— a2 AFTHMLTHET
5,
(xmove BENE I&R) s X LEBEBRZIHOD
K& 3T 2 HEHE
(ymove HEIE W)
(xscale 1B ERA)
(yscale fZ3& 5
INERCT, BAIROHEGYOBCETOBE b
WBRFE [H] 3RO LI EBESRS,
(setq B '(yoko (ymove —O0.10 (yscale
0.95 ZHAA)) H))
B 11 0EZNPEBEROHACHR, GRAMMEERT
b5,

8. &bh I

BB TRBELBEED, THFA v aXbD
BB L TORBY 282w, 2R USENH S
ZEPHWTE, FLT, MAOHEHESEERE» S 7
FYENBTYHAL T HT7LVTY) RARERL, B8
N7z 7 v Y OBRZETHRPES DD, FizgEE
B CFEETRET 279 0FRE LTCIIER R
TLIcEBZB1E55,

UL, BADHERIZT Tk EIRIK#EICET 2 X
57%, BREOT7 32 M RERT B0 EREN
% ORELF-> T3, BedsacEL TR, &
WO XFEDNE ol B, BRIAENZEREDOHE
BADH AR, B 12 DED & 5 24O & B2
HLTELYD, BT EDEETNT Y AOENHE
BRMBEL D EDNSE ot DL BNFER, 7
ST=YaryTHEDE I CEBET ZLERD S,

CHRENAONFEREETLLEWIER» S F 2 ITJIS
X0212 DILFEDSF 2 TNV EBENE LN, FHAL 0T
BEHETL2DOCRRENETELEEEL W EHML
7z,

Sep. 1995
* 4 FTHHHER
Table 4 Results of horizontal joint.
1 2 3 4
H AR e 2 24 1 0
ZLLiBW 75 170 62 59
KELLTF 204 174 155 134
FrAHEFEN 195 115 228 257
i J=t 24 17 54 50
& 500 500 500 500

R 5 BREE
Table 5 Results.

ayl
oy

B | 1R 2 | R 3| WBRE 4 | HEBRES

oA R B 0 0 0 0 0
ELLAFO 2 35 1 12 3 53

(=}

A ¥ LT 26 44 41 43 37 | 191
FAMHEN| 40 21 57 45 56 | 219
b Bl 32 1 0 4 37

SN

i

i

T
4c‘lili
LT
I 1]

Y V]
/ o
<«

[T

2R

m/
EF
=3
i

b
Lc
| 9

10 BFEOV TN
Fig. 10 Samples of generated characters.

11 7/7—vyarick3EIE
Fig.11 Modification with annotations.

T/ T=yvaroffiiiz L cEREONNFERERT
572D RHEEET LT RLADWEIEENS, ¥
T B EnTe 7 4 > N 2 AW TXELZHRS 32 BI,
TERXFO—XFE—NFIZMEI R ThbXBERT
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12 7T ) XL & BHEEYEORMHE
Fig. 12 Bad sample of algorithmic composition.

WS E, AHRECBERUSZ ENLIELITEREI L,
ZOHREDWHR LB BIZA D,

BB, KYAF AR > TES Tz JIS X0208,
X0212D7 v N7 4 7 4 ¥ b ftpipltu-tokyo.
ac.jp 75 anonymous FTP TAF T2 LB TE 3
IOk o>TnwD,

2 £ X ®

1) HRER, GHm-—RE, MINEREE, fimsE— 7
w2 F AAMITIC X 2EREFERBOR TV
VT — & OIE, ERAESESHIGE Vol 36,
No. 1, pp. 177-186 (1995).

2) ERERCE L EE (B T), LE (1973).

3) I R& : Utilisp ¥ A 7 A DOBRF, [ERALEE
£sarst. Vol. 24, No. 5, pp. 599-604 (1983).

4) HEEE @ SPARC OR# % &£ L 7z UtiLisp/
C OEBEE, HHRAEZESHRICEE, Vol 32, No. 5,
pp. 684-690 (1991).

5) FIE—ER : Lisp i@ Xk 2 EFE 7 4+ > MERETHE
W — L D BRFE, EHRALE S S AR E
SYM61-4 (1991).

(FHEE 6 £ 4 A 11 H3ZA)
(EEL 746 A 12 HEER)

B #HH# (E£8)

1965 4 F i, 1987 EHEFKET
G T RIRREE, 1992 ERIRF
el HEET, (%), B
KETHHEF, LS NEERE.
ETF Vb, F—ATOT T f
uﬂ%%ﬁaA@ME$V7bvi7ﬂ¥A§

Bl Ex (E=H)

1960 44, 1983 FHRFARETHEER
ST 2RI R, 1988 SERIAERE T
¥ RAMERMER T EERELHEE
T. EEEGARE TR S TER
B, 199344 B & U HEKEHE
%*ﬁ%h/& BhEe, T3+, LS EEE,
BIREISEE, WA X5 A% EOWERIZHE., H
AV 7 b7 T7RES, ACMKZEE.

RE BRE (Ex5)

1966 -4, 1990 R FURF TFER
SHE T ERIREE, 1993 ERIKFEKRFE
Pt TERMRRMFHR T EFERELR
BET. RE R E185REA
. MRV IZ 27U N—R T
Yo7V v IEMOWERRECHE, Tursrrr
mnnkﬁ%, 2"7 Vx7 Maﬁfﬂf &Ebl@»"ﬁi%@
2,

fHE *x— (EXB)

HEAN 6 R4, BEAT 30 SRR
FEWEE RIS, 32 FRIAFERE
TEREBET. NEFHE AN (R
REIMRETR B THET 39 FE» o
REARSE TEEEH B TERIBI &,
52 FRB. & @Fﬁﬁ{ﬁﬂ RBEIS L9FEFTMILTE
S[TERIBIBUZHHE, T4 FREAZRE, REE
TEARATE TR, ERREAESE. TEETL,
FHEEFEYS, ACMBRA




