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Abstract

In fuzzy inferencing, most of conventional fuzzy controllers have problems of speed down in floating point operations
of fuzzy membership functions in [0,1} as compared with integer operations. Therefore, in this paper, we propose a
high-speed fuzzy controller with only integer operations. In this, for fast fuzzy computations, we use a scan line
conversion algorithm to convert lines of each fuzzy linguistic term to the set of the closest integer pixels. We also
implement a GUI (Graphic User Interface) application program for the convenient environments to modify and input
fuzzy membership functions.

Key words : Fuzzy Arithmetic, Integer Operation, GUI, High-speed Fuzzy Controller

.M = S dage te o Frhea a9E B A4 9u2
sHA
WA Az oz oolm AWe ABH sxz  GWA HEAMA A5 A4 A4 SEolE

EAY $ goE W gi A5 Aag g axe ¥ Ao7t gl CPU &= wet 284 I
AFEY S0 23y J)euA 9y 81 Juil] § AT A dAito] A Al HlE F49 A$ 10
A Az Nz7 HE HK] E=gk sEe 2 = oM, WA A% 4Hx mE A £28

72 839 Aoz 54 AY Ad ulstd FA dxe Aol BEFSA L AFo] HolALE A &
2% AEE 03 1Abole] A4z Yehis, 5= ggo  °lE H5 AAA A

= gAY o #HA ARE A G5, AddE g5, WA 2 =EANE dF die

x4 TEN B4 S0 oy FHE ALatd S As BAE AFs] A3 HAL&HS ad=ZE
A2 4z Uetd 4 g #Hx 22L Ry ¢ ATE AR aBAA A4E 4 g AFHRE

TR - N
Asle 2% 3 Puol del 7y xggses UIT F A 2L Fo AU Sug FPATI=
B 25AEE T o] £2HALE dis] HA Al S AQtata o] WL 4 WEo] YEE JYPge

p

El
E
o] FHg Hgsted AREE TIh el AN A BT AL AL FHel H Gl Y FAG
o] FH A ol FEAASH 3t nHAss T T B ARSI AXA T H4A 2T £ Y=S
Aol e FaA Dok dEFE WA gue 2 A GUI BAE ATstd HE ZYno AAHIHE A
TE 07 1Abele] A4 RHHY] g ojzjg g U F UAER i HA A% FeE aHZYE = &
AR e ANE B WA Aoprle Be gol Agar ol BT HA) 2% Fae) 24S s aH=d
& Wk 2% FEY HA Ao FHe| £ wopdgy  HE BHAF AA &% FRE vyl Egavtes
A 29+ Q=S a4}

t

HeUxt:2002d 48 209

R UR:2002d  8Y  2Y

2 oTE BFWSNC BHI| AP
(2000-1-30300-007-2) X2z %8 = gl

to

373



st mX Y XsAlA™Y b 2002, Vol 12, No. 4

2. A%8Sel HEAX oW A aF

N
3 ojg& dAdste Al FHE 253 JHZE ZE

A ARBEAN AMe GG KT BHE AE

At A fel AN A% AEL olo] EAAY
egoA ASAE A4 B FUS £5FF 29
sl dehie Azte &% @5 &e 1o O$
Az 4EE 2AHD o A58 A% A5 s
o zaAY. 19 1& 25858 4543 FE=
Aa ool

K orfe e 2

el rfe

P b A

31

] 255

a9 1 2559 42 3% 5¥

A7 F5 e 2% ek 42 4 BAR
At BeuEE A= F Y Jdez ysa
k. a&F 4ol tal B W AAHEE Av] 98
22942 F A9 AHoE Yol Az e o
& ol dats WHPoE AFPM BHE de
Mo HEC U3 AAHEE wz7] dojd = Yo
[21. '

amdos HHe AL 71279 yE WAL olg
& y=mx+c2 EAAT q7A me AR 71&7)
JR ce AMel yE wibE A ygholth AR
(x5, ¥p), BHE(x, v)B3 33 1 Alo]g] HES A
ZAFAAMREE EMUE (x), vy), (x5, ¥l x4y, y,,_l)
gz sk 71N x, vl e AFolth o AM9Y
71 & 717 Fgoly] 18 2E Afde 29 & xll
A 1% F7hstaA gkl dgste yAEE FEMa, W
o 18 2 ASdE vy #%E yol A 18 F7hsbEA
yatoll st xo HEE AXSE Woz Ajzba
EH- A olel HREEL AMEE Z1€77F Fgold 17
g ZFe AS gy (=x,ADAAMY  sHE S
y=mlx,+1)+ cE ol &5 AL §H g2 7}
obd A% @& M = Yk mey Fale AE:
Gsolmz yol gol we HPE F+el ke WA
Y A5 FE A9 YEHE2oz I HFHE 19 #G
FE yHE F pae o8B b xolM x+ el
yikol yol 7787t y,+1e 7t 7E #dste w
Q‘F yk%°ﬂ 7]’7{3":]"3 xk-|—loﬂ)\-]9,] y-"‘JrE% yki :ng‘z]
& y,+1d 7HgoE x,+ 1049 yFHEE y,+1S
RAYTHI). oY ABS FANCE FANE e
Zrt,

Ade] @ A2 Flx, 3)=ax+by+c=00]2n & o)

374

AV = Vst ™ Vi
dx = Xpi1 = Xy,
y=—%x+B

S F(x, y)=dyx— dxy+ Bdx=(

o714
a=dy, b=—dx, ¢= Bdx
7t g gede d4ss e 48 s
d=F(xk+1,y,e+—%—) = alx, + 1) + by, + —%—) e

7} € gg A AR x,+1, yv)EHE E, (x,+1,
v+ 1Y WE NEolgt stH gol 93A d>0cld v
4ol AEE NE, 4<00]d vhg 39 FXE £ 49
A Bt A4 2R dE dy THeEd W 2%
£ dnewztz P& vl Ev} AgEw

doew = Ft,+ 2, 9+ 3) = aln, + 2 + b+ ) + ¢
do,d=a(xk+l)+b(yk+-%')+c
AE=dnew“dold=d+dy:2dy

ola, NE7F Aei=d
doy= F(tot 2, yk+-%—)=a(xk+2)+b(yk+%)+c
UNE=d~dy=a+d+dy—de=2dy— dx)

7} "ok Al F A e AAG 4=
di=F(x; +1, y,+ %)=a(x0+1)+b(yo+%-)+c

=a+%=2dy—dx

ot} 9o Wyl g olgste AlFFANAREYH TGS A9
ARE FA dae A gm, siA(gAa Z3hdarte

2 nd&o2 A4g = Ao
HA 25 A 948 F@ gho) wolzm 29 st
E 2% ARE oF32 R W) FHAo) P @ ayg=
A xFEE 94 A 7 »2 T 14 T yFE=D
vE Xl dF 2 WA wek sy A gag
RE Qg9 e 2% AEE Yt

yHES AF o2 AHY F Yt

el CrEzad nEe Asy WA A5W4E
A4d Aol g A7lE dnFe FEE Yo

~
A golrh,



int Point(int x1, int y1, int x2, int y2, int f, int s)
{

int dx,dy,ix,iy,inc,a,b,i,px,py;
dx = x2 - x1, dy = y2 - yl;
ix = abs(dx); iy = abs(dy);
inc = max(ix, 1y);
px = x1; py = v,
a=0, b=0, i=0;
while(i <= inc }{

i=i+l;

a += ix;

b += iy;

if( a > inc){

a —-= inc;

px += sign(dx);
}
if( b > inc ) {
b -= inc;
py += sign(dy);
}
fuzzypoint[fllslipx]=py;
}

" return(0);
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