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Abstract

Almost applications using fuzzy theory are based on the fuzzy inference. However fuzzy inference needs much time in
calculation process for the fuzzy system with many input variables or many fuzzy labels defined on each variable.
Inference time is dependent on the number of arithmetic product in computation process. Especially, the inference time
is a primary constraint to fuzzy control applications using microprocessor or PC-based controller. In this paper, a
simple fast fuzzy inference algorithm(FFIA), without loss of information, was proposed to reduce the inference time
based on the fuzzy system with triangular membership functions in antecedent part of fuzzy rule. The proposed
algorithm was induced by using partition of input state space and simple geometrical analysis. By using this scheme,
we can take the same effect of the fuzzy rule reduction.

Key Words : Fuzzy system, Fuzzy inference, Fuzzy rule reduction, Fuzzy control
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Algorithm 1 : Conventional algorithm for fuzzy

inference - antecedent part

/% initialize */

1. K01« &y, k[1]«< ks, -, kIn-1]— k&,

2. c[0){0) ¢}, [0l €3, -, cln-11[ k-1« CV’
3. 10101« L}, 10l[1]« L2, -, ln-11 & ,~1]« L%’
4. f0l[0}< RY, IO« R?, -, tln-11[ 2,~1)« R,

/+ inference of antecedent part */
1 x[0l«= x4, ®[1]e x5, -, xln-1]<—x,
2. FOR i=0 THRU n
a. FOR j=0 THRU Kk[i]
1. mem_v[ill[j]1 < cal_m_funct(i, j, x[i]);
3. FOR j1=0 THRU k[0]-1
a. FOR j2=0 THRU k[1]-1

1. FOR jn=0 THRU k[n-1]-1
a. k «— jI=k[0] + j2+k[1] + -~ + jn
b. wik] < min_v_funct(mem_v[0][j1],
.-+, mem_vIn-1]GnD)
4. GOTO calculation procedure of consequent part

/# cal_m_function */
function cal_m_funect(, j, x[])
1. TFC[lG1-1G<x<clilj1+G]) THEN
a. IF(chlI-101G] < =[] <= c[ilG]) THEN
1. RETURN((x[I+GIG1-cBIGDAGIGD
b. ELSE IF(c[i)i] <= x[i] < cll[l+lill;]) THEN
1. RETURNC( (r[il[j1+cllli1-x00)/r[G16T )

2. ELSE IF( ((x[il>c[i1)AND(G==k[i]))

OR ((x[il<c[IGDANDG==0)) ) THEN
a. RETURN.0)

3. ELSE return(0.0)

G418 ZF 19 min_v_funct( - )E £4F F H4 #S
El=a] —’F*’—C' AEFFold cal m_funct()e] 2= 44
gl zto] i3 A% P (universe of discourse)dte] H x|
gl 2R HE "d BY po ET opd S
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Algorithm 2 : Modified algorithm for fast fuzzy
inference - anlecedent part

/# initialize =/

1. k0]« k&,, kl1]+ &4, -, kin-1]— &,

2. cl0l[0l— 1, cl0ll1]+ C% -, cln-1[ &,~11< C}’
3. 100001 L}, oI« L3, -, -1 &,-11< L%
4. rl0][0) R}, f[0N1)— R?, -, rln-11[ &,-11< R

/= inference of antecedent part #/
1. x[0]« x,, x[1)+ x4, -, xln-1]<x,
2. FOR i=0 THRU n-1
a. FOR j=0 THRU klil-2
1. TRCllll<= x[i] <= c[il[j+1]) THEN
a. mem_v[il[jleGhlG1+cll-=0D/Allis]
2. ELSE mern_v[ll] = 0.0 ;
b. FOR j=0 THRU kli]-2
1. IF(mem _v[ilj1 = 0.0 ) THEN
a. mem_vlillj+1]e 1.0 - mem_v[illj]
c. IF (clill0] > x[i]) THEN
1. mem_v[ill0] < 1.0
d IF (elillk[i)] < x[i]) THEN
1. mem vkl < 1.0
3. FOR j1=0 THRU k[0]-1
a. FOR j2=0 THRU k[1]-1

1. FOR jn=0 THRU k[n-11-1
a. k « jI=k[0] + j2+k[1] + - + jn
b. wlk] <« min_v_funct(mmem_v[0][j1],
- mem_vin-11[inl)
calculation procedure of consequent
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Algorithm 3 @ Modified algorithm for fast fuzzy
inference - consequent part

/% consequent part #/
1. total_ w < 0.0
2. FOR k=0 THRU M-1
a. IF (wlk] = 0.0) THEN
1. total w = total w + wlk]
3. v < 00
4, FOR k=0 THRU M-1
a. IF (wlkl = 0.0 ) THEN
1. xilk] — wikl/total_w
2.y =y + (xilk] * thetalk])

A7) xilklek thetalkle ZvZr )9 09 4% v}
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