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Abstract

In a fuzzy control system to process fuzzy data in high-speed for intelligent systems, one of the important problems is
the improvement of the execution speed in the fuzzy inference and defuzzification stages. Especially, it is more important
to have high-speed operations in the consequent part and defuzzification stage. Therefore, in this paper, to improve the
speedup of the fuzzy controllers for intelligent systems, we propose an integer line mapping algorithm using only integer
addition to convert [0,1] real values in the fuzzy membership functions in the consequent part to integer grid pixels
(400x30). This paper also shows a novel defuzzification algorithm without multiplications. Also we apply the proposed
system to the truck backer-upper control system. As a result, this system shows a real-time very high speed fuzzy
control as compared as the conventional methods. This system will be applied to the real-time high-speed intelligent
systems such as robot arm control.

Keywords : Intelligent system, Integer operation, Defuzzification, Truck backer—upper control system
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The proposed fuzzy system.
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procedure left_line
dX < Xo=X1; dy < Yo~yi;
Xa<Xi; ya<yy; a<f
defuzz(xa) < ya
while ya < at1 do
begin
xa < xat+]
begin
if (d<0); d«d+2dy
else; ya < yat+1; d < d+2(dy-dx)

d < 2dy-dx

end
defuzz(xa) < va
end.
a3 4 5" o gneEls
Fig. 4. integer mapping algorithm.
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procedure right_line
dXx < Xo—Xs; dy < yo—y3; d < —2dy-dx
Xb<—x3; ybevys a<

defuzz(xb) < yb
while yb < a+1 do
begin
Xb < xb—1
begin
if (d<0); de d-2(dy+dx); yb < yb+1
else; d < d-2dy
end
defuzz(xb) < yb
end.
a3 7. ™ ojE 2n2|E
Fig. 7. integer mapping algorithm.
procedure middte_line
begin
a<f
X< Xa
while x < xb do
begin
X — X+1
defuzz(x) < a
end
end.
% 8 MY @ gnels

Fig. 8. integer mapping algorithm.
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begin
integer array defuzz{1:m]
integer array max[1:m] <0
for2:=1 step 1 until n do
begin
for :=1 step 1 untl m do
begin
HEE pixel AL
return value < defuzz(1:m)
if max(j) < defuzz(j)
then max(j) « defuzz(j)
end
end
end.

I 9. ozt Al gd3agE
Fig. 9. Max data update algorithm.

begin
lower < 400
upper < 1
begin

procedure left_line
procedure right_line
procedure middle_line

end
if (x1<lower)
. then lower < xq

if(x3>upper)
then upper < xs
end.
2% 10. Non-zero item EfX| g2|E
Fig. 10. Non-zero item detection algorithm.
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for 7 := upper step 1 until lower
begin
temp « defuzz(i ) + temp
sum < sum +temp
end
COG < sum / temp

COG < COG +{lower-1)

i
Fig.
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12. COG operation algorithm.
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Fig. 13. Membership function and fuzzy rules of air
conditioner control.
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Table 2. Results of simulation.
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