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Abstract

This paper proposes a new COA (Center of Area) defuzzifier that is working in the accurate and
{ast manner. The proposed COA defuzzifier involves both membership values and the spans of
membership functions in calculating a crisp value. In addition, it avoid division by replacing the COA
calculation with the searching of the momentum equilibrium point. The moment equilibrium point is
searched in the coarse-to-fine manner such that the moment computing points during the coarse
searching are moved in the interval of fuzzy terms until they are reached at two adjacent fuzzy terms
and those points during the fine searching are moved in the interval of one unit. This coarse-to-fine
searching method accerlates the finding of the moment equilibrium point by O(M) maximally when
compared with the equal interval searching method of Ruitz U1 In order to verify the accuracy of the
proposed COA defuzzifier, the crisp values obtained from the proposed coarse-to-fine searching are
compared with the precise crisp values from the arithmetic calculation. Application to the truck
backer-upper control problem of the proposed COA defuzzifier is presented. The control performance
is compared with that of the conventional COA defuzzifier in terms of the average tracing distance.
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Library IEEE;
Use IEEE.Std_logic_1164.All;
Use Work. FLC_Type.All;

ENTITY Defuzzy IS
PORT(M: IN

Y:ouT
END Defuzzy;

Std_Word_Vector;
Std_Word):

ARCHITECTURE Behaviour OF Defuzzy IS
BEGIN

PROCESS
Variable ml, mr: Integer;
Variable Al, Ar: Integer;
Variable 1l, Ir: Integer:
Variable JI, Jr: Integer;
BEGIN

1:=0 mr - O;
Il :=0: Ir:= M'Length + 1;
Al = 0, Ar - (O
-~ Coarse Searching
WHILE ( {Ir-I1] > D)
IF (ml < mr) THEN
m:=1+1;
ml = ml +
xs(Al (y(ID-y(11-1)), 255);
Al = Al + =s(s(ID, M, 255);
-—*xs¥= stochastic F4-& 271
END IF;

LOOP
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IF (ml > mr) THEN
Ir:=1Ir - 1.
mr = mr +
*s(Ar, (yc(r+1)-y(Ir)), 255);
Ar = Ar + *s(s(Ir), M(Ir), 255);
END IF;
IF (ml = mr) THEN
IF (al <= ar) THEN
nm:-1+1
ml = ml +
*s(Al, (yo(ID-y(II-1)), 255)%
Al = Al + #*s(s(ID), M), 255);
END IF;
IF (al >= ar) THEN
Ir=1Ir -1,
mr = mr -
*s(Ar, (yollr+1)-y.(Ir)), 255);
Ar =Ar + =xs(s(Ir), M(Ir), 255);
END IF;
END IF;
END LOOP;
-- Fine Searching
J1 = yo(Il);  Jr = ye(Ir);
WHILE ( [Jr-J1] > 1) LOOP
IF (ml < mr) THEN
J=J1+1
mi = ml + Al
END IF;
IF (ml = mr) THEN
Jro= Jr - 1;
mr = mr + Ar;
END IF:
END LOOP;
— s sgk A
IF (ml = mr) THEN
Y <= JI
ELSE
Y <= Jn
END IF;
END PROCESS;
End Behaviour;

13 4. Coarse-to-Fine &4 olag]&e] VHDL #

Fig. 4. A VHDL code for coarse-to fine sear-
ching algorithm.
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Table 1. Comparison of average tracing dis—
tance of various COA defuzzifier.
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