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A Study on The design of Accelerator of The Outlined
| Font Generation

Ju-Ha Seo, Tae—Young Ahn

ABSTRACT

This paper presents a design of the accelerate circuit for the conversion of the vector
font data into the bit-mapped image. Among the Bezier curve algorithm, the subdivision al-
gorithm gives the good performance and easy hardware implementation. The sequencer is
realized by the proprammable gate array and the processing unit is composed of EPLDs

and TTL ICs.
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Fig. 1 Subdivision algorithm.

3. Hardware?2| 7144

3-1. MAAe 74

822 A 7M7) JEe, R RS 4
2 & o] 83 33} Bezier F4& 1= ¥
Hol 7)xsle] HAAFEY oM, TR dY T
o]E}:= Bezier 42 Ueh7] 93 F419
AR, T4 7Y adm o] F Horel
718718 YeElE 49 Aoy x, yEE
ol "t o5 oY dolElzRE A& F
Qe 22} L4 7hEr19] £8e w4
APE oln||7} "}, sEdols IA 47
Hog FAES FAUAY XFo i3l i
& Aasle F&(X-axis calculation cir-
cuit), Yo tish #i7zg Addste 58
(Y-axis calculation circuit), 22l oj& &
Fzto 2 el HyY on|AE Agsr] A%
o]m ] AJAJE- (image generator) H: o] A
Aol BEE Aoty $1% Aol F- (control
circuit) 2 2 TAHETh X& ARy Y&
ARRRL AR 2L 7es TYJEE
stegole] TAHE Btk of A4 A (cal-
culation circuit)= 47119 tiolEl2HE &%
AL FAE BE HE AR

A Y 3ES HuEd 17 29 .
vl72] Bezier A9 X, Y RZto] FoiXd,
Az A H(XPy, YP)E HzjstAl "rt. o]
= AR A AR el QM F E
ol WiAl= 97 AT = YL B olF
w57 QJaiMeltt. X&F AAMER|eL Y&
AR = 2L Wl s MyEHEE X
Zo| tisfAit gt FAX WA XPy,
XP,, XP,, XP:& # X ~E XP0, XP1, XP2,
XP3¢) AAs}1 adde} shiftdAto & 4] (2.
1), (2.2), (2.3)e4 XQu XQi, XQ:& ¥
A FECE thA] o] goE FE 4(2.4),
(2.5) sj@st= gt XRo, XR, & 3k,
o] & gromRE 4 (2.6)dM XS& T
th. Y&3tol ey s e Yo s Ak
Fsle] YSE 73T of7]A Paidl X, Y

-~57 -



Fetch Dats X(Ps,F1 Pz Fs)
Y(Pe Py P Pa)
XPO=XPe ,XP1=XPi ,XP2=XP} J(F'J-)(F;
YPO~YPy, YPLaYPy |, YPZ=YP , YPI«YF;
Draw first woint (XPO,YPA)
XQs = ( XPO + XPL ) 5> L [¥0e = ¢ ¥P@ + YPI ) >> 4
Xy = C XPL o+ XP2 ) 5> 1 | vQy = ( YPL oy xP2 ) >0
X0z = ( %P2 + XP3 ) 3> 1lv0e = ( vP2 ¥ ¥P3 ) 33 1
XRg = ( XGa + XQp ) > 1| YRy = € YGe + Y& ) >}
XRy = € X0y ¢ X0p > >y £ | YRy = € ¥Qy ¢ ¥Q: ) > 4
(%8 =« xRa + %R 1 > 1 |¥s = (vRe ¢ R > 1
vEs
P o
[P-sf> L/—————-——j
e )
<;itm:k nnm/\“‘
RN
NO
’ Push YtP;,02.R1,83 Pop  X(S.Ri,02,P3)
K(P3,02.Ri S5 Y(S.R1,02,P3)
Lt ]
YPO = YPy| XPO = %Py XP@ = XS | YP@ = Y8 XPO = XS YPO = YS
YP)L = YOu| XP3 = XOa XPL = XRil YPL = YRy XPi = XRi YPL = YRy
YP2 = YRe| XP2 = XRe) XP2 = XOz| YPZ « Y %P2 = X0z VP2 = YO
YPI = YS | XP3 = XS XP3 = XP3| YP3 = Py XP3 = XPa YP3 = YP
L . |

Fig. 2 System calculation flow diagram.
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Fig. 3 Calculation part.
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Fig. 4 Comparator.
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Fig. 5 Image generator.
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Fig. 6 State flow diagram.
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o] 3]Z%= ORCAD/VSTE Alg3l] A
2l o] (simulation) 8t o™, A2 Y3}
Aol NEEES A& 4 UQleh o FHM &
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Fig. 7 Generated outline font characters.
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