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SAKA (Department of Electrical Communication Engineering,
Faculty of Engineering, Tokyo Denki University).
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Fig. 1 Relations among control points, weights
and their curve shapes.
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FFig. 2 Relation between a curve and its
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Fig. 3 Geometric relations among the camber
vector (), control polygon (Ps, P,, P,)
and weight (w).
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Fig. 4 A method for obtaining P, and
weight, from given control points
and its camber vector.
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Fig. 5 A method of outline (contour) extraction
by bit-operations.
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Fig. 6 Original images of characters obtained
by a handy scanner.

T RS hi-REROH
Fig. 7 An example of extracted outlines of kanji
character [¥| of cursive style.
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Table 1 The data of generated outline fonts

(number of extracted outline segments
and generated curve segments).
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Fig. 8 Examples of reconstructed characters.
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Fig. 9 Intervals expressed by each segments.

B0 10 256X256 # v ¥ 2 CAHNIXE, SER L
7+ ¥ FOBEA
Fig. 10 A reconstructed font whose original
image is printed in 4x4cm and
scanned by 256 x256 mesh.
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Fig. 11 Illustrative explanations of curve fitting
processes in the extended algorithm.
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Fig. 12 Generated high quality fonts from
their polyline representation.

IPSH =
TPET &
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Fig. 13 Examples of Affine transformations.
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6.1 $ARBH7ITUXL

ZZT, L={Lo, L1, L2, -+, Lo} Z8EEED IZH
ZEBOES. ri(0Sis<n) RHAFEBELEDT 22K
B Bézier i L T5. TAT Y XLOBELHR
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Blick b, ZOWmOIHE-> TS
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[1] for k :=0to m do
[2] begin -

[3] Cross_Point := %2,
[4] fori :=0tondo
5] Cross_Point :=
Cross_Point U (Bt L» LgifR ri EORH)
(6] sort(Cross_Point);
[7] forj :=0to (4 Cross_Point OEEK) —1
step 2 do
[8] 4> (Cross_Point(s), Cross_Point(7+1))
<

(9] end;

4 HERCXZEREDTLITY XA
Fig. 14 An algorithm for filling an area by
line segments.

15 ZRLEEARS (eikiiio
#1 3HMATHE)
Fig. 15 Intersection points between a line and
curves. (@ denotes 1st or 3rd control
points of each curve segment.)
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16 FROOVTHEBIC X 3 FURIEDH DB
Fig. 16 Examples of filled area.
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2 kAT Bézier ghiRd 3 DOHIBMAE
Po=(z0, yo), Pr=(x1, 1), Pe=(x2, y2)
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(A.1)
icEa. Q1T u=t/l—t) LEX, z,y B%ICH
TE2uD2RA% 2085, Thedrxd, u il
%95, C1HoORBEERETRALLTES.

flz, y:w)

=z(yo—y2)*+ y*(x2—y0)’
+ 2z y(yo—y2)(x2— x0)
+ 2x(yo—y2)(xoyz— x2y0)
+ 2y(z2— zo)(xoy2— x2y0)
4 (zoy2— x2yo0)?
— 4w 2 {(y1—yo)(y2— y1)t
+ 2 {(zo— z1)(x1— 22)}
+ zy {(xo— z1)(y2— 1)+ (11— yo) (11— z2)}
+ z {(y2— 1)z 1y0— zoy1)
+ (y1—yo)(x2y1— x1y2)}
+y{(z1— x2) (10— ZOY1)
+ (zo— z1){x2y1— 2172)}
+{zayo— zoy1)(x2y1 —z1y2)]=0. (A.2)

4 # B
3/t Bézier g%
r()
=(1—2)3Po+3t(1— 12 Py - 362(1 — t) Pz + 3Ps
(B.1)
ET 5. COK;,

F(@)=12{—3Po+9P1— 9P, 3P}
+£{6Po—12P1+ 6Py} {—3Py+ 3P},

(B.2)
F(t)=2t{—3Po+9P1—9P: + 3P}
+ {6Po—12P,+ 6Py (B.3)
Thb. CTT,
a=—3Po+9P,—9P;+ 3P;
b=6Py—12P+6P;
c=—3Py+ 3P, (B.4)

Apr. 1990

CEE AR a0 2 K% a. SES PO &
) & fmms--FT szt UFMKHITERE

Lo
a:t’ibsiticr 2a:tib. (B.5
at*+byt+c, 2ayt+b,
IhE2EBHETHLE,
t*ayb:.—a:by)+2tla,c:—azcy)+ (byc:—b:cy) =0
(B.6;

ETY . RRETEHIZRR 5.
(CERRICH-9 H 29 HEAT)
(FER 2461 A 16 HiR&)

W W (E£LH)

FRF0 25 4, IER 48 SRR
KELERBSOBETFNEE. B
051 4 B A K¥B B3
BET. MAS4FELA, TERE
S[EETEMGE. BLE /774
v 7 &, CAD icB84 2R IKETF. BTHHNEY
4, HA ME & ERSEH.

niE # (BE%LR)

KIE QA MM 1749 M H
KELEBAPNEE BE, &
B, HEEERT, MRSEL A
| & O BETAREHKIT, 5044 A XDH
- FLEERFEL FZHE, W56 43
BEIURYE, FRILRREEE THEEL. HEAE
£ dR. B, HEEEBAELR MELSNISE M
BERFA AN RISRIUS. FRH I CY¥EL 2 Hi,
BE S LR, YIFERTIRL SRIET, B
FEEHLEE, BHM28HH S5 avEx—2ICEL%
BHEHRIINH® Y R TFa, 7777492 %, CAD 73
EE2ZOPHM SO IKS.




