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Making Kanji skeleton fonts through compositing parts

TANAKA Tersurou,t IWASAKI HIDEYA,t*
NAGAHASHI Kenjit#r and WADA ErrTrts

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

definitions.

Although the size of parts have to be extended or reduced through the composition 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 inser-
tion 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 insert 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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(b) lEOFZ L 1255
7 EOFE O
Fig. 7 Adjustment of width

<

0

5.2 18 QIRE

HEAMOHEE T, HLEbE EERICIEORED
HETH 5. SO IMNERTTIZ ST OIME— N T
BZEIICIEZELTSE, M TH (a) DX IIC/NT Y AD
HAN2SCFIC A>Tl £ 5. SR oigIcBI LT, #ERk
D & 5 BHETROREERO B BN OIEZL < 5
&, T Y ADRWFIC % B & ) BRI A v ds 2
DT, TNERRSETLITO LI BT L T) XL=HE
L 7.

F9 xlimit WO ENLZTL A2 MZE2HELT,
xlimit & FEEOZL A2 b EDVEBROGHINFEZR
PITokIICEET 5.

(deflimit mincho

((tate tatehidari kokoro tatehane

tsukurihane kagi tasuki magaritate)
xlimit)

((or (<= y00 y10 yO01) (<= y0OO y11 yO1)

(<= y10 y00 y11)(<= y10 yO1 y11))

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

xunit)))

DEFRIL, xlimit bW ) AN L TL A2 bk,
mﬁ%aUIL%/%hﬁlImH i, TRk e
xlimit & o fif |2 25 i (xunit) o2 5p 72 1R L CHACE
THLENHL VI HIERL TV

Wt OMEEZT BRI EEMIc>WTEEPS
xlimit ZRA X THMFTENWT, 2o X EFEZHFHA~
5. HEAMOREZAT 4 S FIC &EREh o £ o xlimit
PIRELC AL 52 & D IS HST IR OAK / #ivds, Bl & 175
(14 8).

BRim 2 RORIC L THEED B2 vl 1 I g
4g< 05T, xlimit vk DI ETIAF &, Fidho
WL 5. oLt W7o (b) Tl s 2 &
WTE 5.
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Fig. 8 Process of adjustment of width
6. & A &

WA 2 P 5 o BB H o Sk o> — BRIC A o i %=
BLE T % 2 LIk > THRBT 5. Lofikiciinirish
L, PITO X127 257 4 TOEFKDBRICHIA 2O
i (kamae) % ¥ 7& LT ) AMFICHS»EH A
nes<.

(setq <Ich*x 2
> (((39 366) (361 366) (38 32)(38 392)
(361 32) (361 392))
((yoko (0 1)) (tate (2 3)(link 0)
(tate (4 B)(link 1) (yoko (2 4)))
(kamae 39 32 361 366)))

ZOFIRIC G O TR = A E B RoHIN Zi =T & D
ICHBEXKKEMET 2L ZHEL T 2. fiGHD
BLiE & i - CHBHED 4 50T, HIFISRFZ M BV
W7o 7S L el Zepitiskan. 22T, LIF
D& B REHETHEET 5 (M 9).

(1) zZ=EAHIrO PSS ALERLZE < (a).

(2) tE»RAA RIS X, Y FREofiK [ fihziEL
THIN Z= 2= TR ZERD S (b).

(3) MRV NI (09 ) 1IciIciikL, X AHm, Y
HENC EoBREFATHIcCE 2 Fzy 735
(c).

(4) ZHICISC T, BASG % X, Y Haaric ik
L, FLMUEZF 59 (d).

X9 WIAADHEED T
Fig. 9 Composition of including

(5) CORE ROOEVELZRVWT 27V 71
DAL N LEBROMEENIRE K &5 2 &l
fFE3ns. mEbvhNE K50, mED MU
10% DTS ik 7, 2 ko Rz 25 v
T1ICR%.

HEST I, B Mo E# & Hoig L a0 f, 4k
DEB LD T, M EFICITBRPRRED R heh > 5
2E¥dD. Eio mANCHINZRZT X O IcHmEE
T emTEdNE, CoOEHERIIr LS FIPCRT 2.

7. FF fh

DL HEHC L=h5 T, JIS X0208, 0212 1c& £h
% 12156 LFIC W GRFE B 2 h 572 7Y 3T+
71095 [ TH A 12133 A AZE L RAIEL
CFEN S 5, JIS X0208 3 — KEDLFENS T2 5
LICEUH L 7230F 100 ST 57 Ak o — k(3] 10)

RN SCF R BT 5 2 W EH S S 213 1S X0212 o0
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Fig. 10 Samples of generated characters

Thz, AR E[ELC 5 AowEEIC S B TIL T
5otz FOMRER SIRT.

FAROMEERZITOD D L N5 & LRI ETlih:
ThioTWahy, &0 &2 FHBIRE &k Sz sF
dah-te £z, BE 2 13FICR L Wk Z T L
by, FNEERL EFL B EHRT S N CTFIE Y B,
IR 7 + > b & L CoFFMMN & S0 hizz
Fa LT ERIITNE TS b, HEEEOMEIC
FEL WA ELTHEWES Y.

FoFHITIE 2 LEHE N2 e A RICN
W% L LFIC O WL, AR T— I hoEBiIciko
konT )=y 3areEAFTHMLTHIET 5.
(xmove Wil 5D ; 7272 L BlIBIIHHOKE S
1203 B AE
(ymove FHfifiiE HRi)

(xscale 5% FBih)
(yscale 5% TBih)

INZHWT, fAHOMEEPERIC ETo ML 0
BLF TH] IR X IcBEaNn 5.

(setq B

’(yoko (ymove -0.10 (yscale 0.95 [CTHNAD) H))

11 ke fi s EIERIoM &8 faE, Gl EER TS
%.

8. B VI

TBEIC MR L TRELL 728550, TH A2 3 A~ 0fl
WICEHLToORBYZE I, YR rH s 2L
KT CE R 2 LT oM EEERrS 7 2 b
TTHALTETL T ALEEBLE Boniz7+
CEOHIZIEITNEDTES DO, i wEFE RV T WF

FIOH L TURERRERED, THAL O BRHET L0IC
X RN CET L L VL e KL

N, AGAI S
e S B

Sep. 1995

F11 75— arIckBEIE
Fig. 11 Modification with annotations

\

4 T——— A3

12 7T ALIC kBl EE oK
Fig. 12 Bad sample of algorithmic composition

BT 50T LTIIHNERE-LZEE R
51255,

L, AP T4 < HIRKEICEDT S k9
%, B EHD 7 2 N BERT B oI £ 2 £ 2 %L
DIEENTR S TV B, FICKRIAARICH L TE, Riiolk
LT E - 1= IS, BIAEN SISO 7%
WIBEIL, M 1200 & 5 IHMUOERS & f#IT L & 7=
N, BN T E LTS Y ZoBWHEEEL B
ZEemEnosl. SOOI FIEL, TI) T2 32T
HOEIICBIET 2 0ENH 5.

T TF= arofing LICEGED LT = ERT 5
oicidlaE T LT XnoWErEEINS. Ek,
TERSI N7 + > b EHWTIEZHRF 2812, TF
2 XFED—LFE—LHICHEE R L THLFEF TS
&, REBRRICEL 2 e LIZLIRBIEREI N ok
HOWFED VREICH 5725 9.

Tk, K AT LIC ks TSR EIS X
0208, X0212» 7™ ~ 5 4> 7+ > kI3 ftp.ipLt.u-
tokyo.ac.jp h* 5 anonymous FTP CAF 945 2 & n
TEBLEIICHES>TVAS.

Z2 & X B

1) HATHA, G EB, TIEAE, FIH s 7 o
75 LIS & 2 SECEE BRI O 27 L k>
F— 9 DHAT, W2 7% Vol. 36, No. 1,
pp. 177-186(1995).
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Table 5 Results

wEE L | w2 | BERE 3 | wdE 4 | BERE S at

R 0 0 0 0 0 0
FHL<CHOD 2 35 1 12 3 53
KAEELLT 26 44 41 43 37 | 191
FFEHIH M 40 21 57 45 56 | 219
sy 32 0 1 0 4 37

2) k7 Sz T (L, T), A% (1973).

3) ITILRE : UtiLisp ¥ A5 L0 B%, BHRUH52
Wk, Vol. 24, No. 5, pp. 599-604(1983).

4) HHATH - SPARC o £ n> L 7= UtiLisp/C
DRBUS, BT 325 CF, Vol 32, No. 3,
pp- 684-690(1991).

5) fif f—HB : Lisp Ic X 277 + > b Fk KR
V=L ORIFE, BRI 0T IR I TE > R
SYM 61-4 (1991).

(FRR6FE4AH 11 HZ(T)
(CFRRTHE6 A 120 HR4})

He T (E2E)

1965 F4E . 1987 FH K
TAAERaH TaaRi e, 1992 £ K
AR T . Wt (T7). d
Ko Lopifih . soa U E3s, W7
TAY b, F=LTa s3I rIcHl
HzHF>. ACM, HEY 7 b = TR E2H.

B wEH (E2E)

1960 4F2E. 1983 FEH TR L7
SR T RnsE. 1988 4R IE KR
TR SRR o SR 3R
7. [AFER R LaaBaH i L
BIF. 199344 H X » R
HEMEERE Y 7 —I#d%. Tt BsUEs
i, BMECNSEE, WHRE S AT L &SR HES.
HAVZ bz 7iEs, ACM £2H.

R BE (E2F)

1966 464, 1090 £ 5L 50k L3
R ERE. 1993 KSR
St TR e R LA s
RIS T () B LA EAT A AL

Pk 7 7 ) =22 Y=

7 2 IHEfTOMFERAEICIER. Te S 22 rEEL
MR 72 7 MERAER T CICBIKkzE D .

f0lR ®x— (E2H)

W16 A4 . B 30 4 BT
KA R SRR, 32 4R K
BT EBRAT, NFHE A2k
(Fk) ISR & AR T 39
S BUR R T EBE TR 2%,
52 4E[EHIT. S o RN 48 4E b o 49 4E £ ¢ MLLT.
BALHRPIEIT #-41. Tk 4 EdT ksl E, BlE
IR R, SRR R E AR, Tt
W2, GHEEDSS, ACM &45




