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Sharing skeleton data by multiple kanji fonts
through programmable rendering

TANAKA TeTsurou,t ISHII YuicHiro,! TAKEUCHI MIKIO®=
and WADA Emrrit»

Various typeface and size of fonts have become necessary with the wider use of computers
in document creation. A set of Japanese fonts includes thousands of kanji characters, whose
creation and maintenance cost is very high, and needs enormous resources. Automated cre-
ation of fonts by means of outline format has been proposed to solve this problem, but every
typeface should be designed independently even if the faces are similar, say “Fats” Gothic and
“Thin” Gothic. In this paper, we propose a skeleton font system for kanji which can generate
various kinds of typefaces automatically only with a slight modification to the programs de-
scribing the features of the typeface. Our main idea is the generalization of the algorithms to
flesh out the skeletons as the style-independent parts of the system. By the proposed system,
most of the skeleton data is shared between different faces such as “Mincho” and “Gothic.”
The system has only one set of skeleton data which is maintained with minimal resources,
and the design cost can be much reduced.
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ZO X R RO TRk T & by, Rig
LTIETL A2 b DRSO ) +xT%
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T 5.

Il A2 MARTIE, TL AV hofEfEECTIZE
RO ZHREZERTE B0y, THAL T ALY
BWEDITT, LoOBREICHAZIIZ 20 hEETHS.

M1 L ArvbhE&ky7
Fig. 1 Elements and serifs.
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T5.
(2) &xTL A2 bR EHITER L ORIE
Tl A2 hofEFIL, tate, yoko 7t & Lisp ¥ >
KL TFRT. HEEKE T2 v 7 RICHVWETL A
hMEM 3D 16 FEiTH L. TL A2 IIFERIC
JGL T 2ol z i, iSO E L
(1) DEREL ) 2 b DEHEEFESTH LS.
3) &L AYhoEMY AN
IL A2 NORMITFORBICTm 75 LICTEINSIE
PV AR, BREL, TL A S OBRPICHHRET 5
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POREICIZERI N, L) 7ORESRICHOY SN S.
HA2) TIIEREIL A2 b OidS VISR
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(defprimitive nil H
> (((316 50) (316 394) (312 350) (311 191) ; (1)
(87 B0) (87 390) (87 350) (87 191))
((tate (0 1) ; (2)
(1ink 2 3)) ; (3)
(tate (4 5) (link 6 7))
(yoko (6 2))
(yoko (7 3))
(yoko (4 0)))

)
X2 27l k2 F=YDRE
Fig. 2 Representation of skeleton data.
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1. ten, 2. tate, 3. yoko, 4. migiue, 5. hidari, 6. tatehidari, 7. migl, 8. kozato, 9. tatehane, 10. tsukurihane,

11. sanzui, 12. kokoro, 13. tasuki, 14. magaritate, 15. kagi, 16. shin-nyuu

3 Wk, T2 v 7 koL A2k
Fig. 3 Elements of “Mincho” and “Gothic” type faces
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Fig. 4 Process of rendering skeleton data
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(defelement mincho migi

(lets ((wO (times mw 0.5))

(3)

(w1l (times mw 0.7))
(w2 (times mw 1.0))
(w3 (times mw 1.2))
(p0 (first points))
(p1 (second points))
(p2 (third points)))
(curve3 pO pl p2 0.3 0.3

w0 wl w2 w3)))
X5 L A2 AT
Fig. 5 Rendering element

H7 50Tl A kol
Fig. 7 Joint of three elements
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£ ) 7 ERSINTVLEWRIL, TR T 42D
RRICT NI A O, MEZEET 5. iF
BErDELZOE, TLAIC® ) |k HIC3H>D
TL AVl THRT E2HGTHE. 2D
BEIITL A2 o, MEREEETS21T
ErfRicZEf heE L TL ) o TR S (M
7). 4-oD koL 22 b oL JIS X 0208,
X 0212 f O EFNERTIIBN L » 5 20T
> Tig.

rh i
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X8 ik
Fig. 8 Joint at the middle of element

M9 mioty 7
Fig. 9 Serif of isolated point
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(4) GZL =4, MefTiEo ) 7
Ffeo W ihie, Keftito Y 74 JOINT #%
felc kBt 7 R LIREEEHW S, EET—
I K 4mEE2z 208 S50y, T3k
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1> THE X ZhisE OB 2 RN =& 7
% ([M9).
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KIFED L AT LW TIEFEERDE 100 & 5 7% BE i
ZR O XJICLz HRZEXRTLICE, A7 LY
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fTIF 7 v 79 LB 2 by, 2L 213
(subfont maru-gothic gothic)
DEICEELT, ATy v rkzEICHTY v s k%
EFRTLE, AT LR FT—Y - TL A2 NORMNTT
079 LE ) 7ORMITF T 7S5 Lo KEht
TEFENT, —HWEERLETZFTEL. ChEt 7
Y/ MERIZEEICYTUEINS &, EE 7 5 A2 Y-
D, W7 a 75 LofHIE Ay Roffke 52 5
ZENMTES.
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(defkazari mincho (tate hidari) 1 yoko 3)

TEHLEE

Nt 1995

Jan.

(lets ((p1 (vref cross 1))
(p2 (vref cross 2))
(p3 (vref cross 3))
(d1 (diff2 pi p3))
(d0 (rot90 d1))
(w0 (times mw 1.333 tatekazari))
(w1l (times mw kazariheight))
(p6 (plus2 pl (normlen2 (times wil -0.7) d1)
(normlen2 (times -1.0 wi1) d0)))
(p8 (cross2 p6 p2
(plus2 (normlen2 1.0 dO)(normlen2 -1.3 di1))
(dif£2 p3 p2)))
(p4 (plus2 p8 (normlen2 (times 1.0 wO) (diff2 p2 p3))))
(p5 (cross2 p8 p4 (diff2 p8 pé)
(rot (diff2 p8 p6) (degree 50)))))
‘((angle .,p4)
(bezier .,(inter2 p4 p5 0.9))
(bezier .,(inter2 p8 p5 0.9))
(angle .,p8)
(angle .,p6)
(angle .,p1))))
X6 fEheo L) 7T
Fig. 6 Rendering joint point
5.
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| (3) FEx7 5 (oML r TTE 51
110 & (koo P/ it 7) Pl

Fig. 10 Layer of type faces

N7 Tars LINMFTFEIO A7 L k2T — 9 %8|
el cEians.

7w Ta s LEATL Y T= Y KIBRER O
HEEET L. L2 IIEEA 7L L T=9ICT v
IROTIT =T 2201 TO & ) B EE R E %

H1oEIFEzZoN= A7 L N>y T—9 35 H—
TREHELLICWF LT, A7 v 72 7ars
LIC k> TEHEZICWMF LD THS. =720, T
L A2k oFECH R G L &b RIgIC LT 5 72
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IL AV hoRMFZTe 7S L TeERRT LI EIC
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Effect of Hook programs
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13 flitEota it
Fig. 13 Joint between vertical element and horizontal

element
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Table 1 Data amount of 12156 characters

TIMIAY TYUNSAY AN,

(I () (L= v 7 1k) (A k)
TL A2 bR 2 2 16

il il 25U 2030175 2404951 359811
(F9) 167.0 197.8 29.6

TL A2 R 927239 1055835 169935
(CFE) 76.3 86.9 14.0

TN T A L THHROE G, TL A2 MY
TR 6 o 1, ST, 5 o 1onF— Y 'BTT
LIEbhrd. TL A2 hoEMICEVIISHEHOD,
Tl AV M IZEETYACaANCHATaE 52T
FVWoT, #ERlckz Ar L b Tt RICL
THTHF AL A ARDKIFICIKS =2 ehbh 5.

WSRO A7 L k> F— 9% T2 v 7IKTEFD F
EHHET B LTI h - XTI, 12156 LFHho
2702 XLF 2572 1272, 2B EH oL A2 b
FERCAE, maEE T 52 TR Ta .

6FEHARL=TL A2 b prENRITOME Tl b
N ZEEDHEON, K2THE. HENHbNLTW
TL A2 hYIHEh, ILfbNETL A2 N E— LT
PV FEAEIF bR TWE S Ebh 5.
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12 sxaxnkd\v»
Fig. 12 Variations of “hidari-harai”

R2 TL A2 oHBHE (JIS X 0208, X 0212 0T 12156

)
Table 2 How many elements are used
TL A ko il INstapk = B[R

I 2 19683

fErs 2 41099

s 2 61344
Fidh 3 4999
T 3 28368
HEFRE + Led o 4 306
Hio 3 3733
SITENADTB 4 516
REFE + 130 3 3667
IeRVERlEY = 4 1335
SATVOT 2 704
Ld—HF] 4 2345
r=7& 4 437
ESRVR i 3 992
& 3 76
LAIC X I D—E 3 331

F4 LV 7775 Lo
Table 4 Number of serif programs

Hk o) 7 | HERc XS 7
(32 fE5) (25 fi5H)
mincho 9 5
gothic 5 2
maru-gothic 7 8

KIZ, &L 2> hoigmMFEER 3IRT. JEERR
(MFSHR) ) 7 he 32 M, HEiRIC X B &) 7 hi 25
bz Zhbhsd. LbL, &R TIEE) 74K
Ta S LERRETELLIICLEE®, RACR S X

ICEL 7B 77 Lol ENZ 5 2 L TE T

i% LW T e 75 LoMfFa AN BKRE D
ICHMY B =0Ic, 78 75 Lo T+ 5. ik
ICHRTFL vy AT Lo &3 4000 (740 TH 5.
—77, BRDOERICHE D T 71 75 Loieibk 13 i
KICH>WTIE 862 11, AT v Z1C>WTIE 329 1T, AL
T2 v ZICoWnTE, AT v 7 ORFITOEEISS
TR T B0, 84T TIHEA TS, Lisp IClT 5
HFHERI VL E L o0, BlGYnnwra s LETT
ATWBEZ Dbl 5.

6. & & &

KIFIETIE, R FERICHIET S A 7L b >
T+ NERET S0, 7L T ZLn) b,
EERTHET 22T ZUIN L, TR & ICHHK
MANMFIE 7 e 75 LTtk 32 2 8Ic k-, #iz

THERDEREEZICE B2 5> AT LEFKRL 7=
ISk > TERINZE=ZTIN T A2 T+
hEFE LT RRES, B S ANFTTE A
LTSS 513 e KEICET 230 ZRIFTE
T5. Lal, ABoOFHA2IcEIT5, XFEIEICKS
ZEZ TR RIZHRMAL =Y, %éklli*i#mﬁlﬂ
THAEP AN D=7 THRIZEZ ) L e
FENIB 2B > TV T, REAIC ﬁ_zé%%%é

Ky AT LTy, BERZEICT7Y /T 75 L EIEE
TBHIEICEST, ALY TF=YICEERNNZ T
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