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A Fast Computational Algorithm
of the Normalized Fuzzy Reasoning

MAkKoTO OHKI,t TOSHIAKI MORIYAMA,t TATSUYA SHONOt
and MASAAKI OHKITA!

This paper proposes a fast computational algorithm of the fuzzy reasoning. As one of
the fuzzy reasoning, the simplified fuzzy reasoning is treated in many engineering and non
engineering fields. In the simplified fuzzy reasoning, consequent values are defined not as a
membership function but as a real value or a crisp value. In such a case, the fuzzy reasoning
is able to be not only simplified but also easily optimized. However, in some applications, a
result of the fuzzy reasoning yields the undefined value because of the characteristics of the
fuzzy reasoning rules and input values. To improve this difficulty, a fuzzy reasoning method
is defined with some restrictions to configure its reasoning rules and has been used in many
fields. In this paper, we call it as a normalized fuzzy reasoning and propose its fast computa-
tional method. At first, we describe that in the computation of the fuzzy reasoning result or
in the gravity computation, the value of a sum of the compatibilities becomes unity. Then the
computation of the fuzzy reasoning can be reduced in number. And the computing procedure
for obtaining a result of the fuzzy reasoning with selecting and adding only terms yielding
non-zero value can be reduced. Secondly, we propose a fast computational algorithm of the
fuzzy reasoning with rearranging this computing procedure. This fast computational algo-
rithm is represented by a computational flow in a simple repetitive computation. Finally, by
considering theoretical number of the computing procedures with measuring the execution
time of those fuzzy reasoning methods, the advantage of our fast computational algorithm is
proved.
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Fig.6 Comparison of the number of computations for each

fuzzy reasoning in a case of T4 : Ty : Tp =

0.0954 : 1 : 1.196.
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Fig.7 Comparison of the number of computations for each

fuzzy reasoning in a case of T4 : Tag : Tp =1 :1:
1.
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Table 2 Comparison of the execution time for each fuzzy

reasoning.
AIIEH FatHIEDEITHFH [msec]
DR SFR NFR’ NFR | FNFR
1 0.0098 0.0094 0.0058 | 0.0054
2 0.0681 0.0670 | 0.0120 | 0.0111
3 0.5154 0.5104 | 0.0234 0.0159
4 3.4240 3.3600 | 0.0464 0.0259
5 19.0400 18.7520 0.1024 0.0384
6 108.6865 107.4951 0.2291 0.0704
7 640.1563 633.4375 0.4480 0.1453
8 3992.1094 3975.4688 0.9818 0.3067

XE— step DEEZFHV.
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X8 Ths.
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Fig.8 Comparison of the execution time for each fuzzy
reasoning.
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