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A Fuzzy Resoning for Servo System by a-Level Set
Decomposition and Hardware Implementation
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Pu-kung University

ABSTRACT

In this paper, we propose a calculation method for
fuzzy control based on quantized «-—cut decomposition
of fuzzy sets. This method is easy {o be implemented
in analog hardware. The effect of quantization levels
on defuzzified fuzzy inference result is investigated. A
few quantization levels are sufficient for fuzzy control.
The hardware implementation of this calculation method
and the defuzzification by gravity center method
by FWM are also presented.

DR A el A HAFE JIL SAZEF O]

o2 slsteE ALy BAG AxEdejzrlog
Helsw 5w G 28 HEE AEA
%%-’357} W Ag ooz gk A Ao
st gfoh, wpEtA] B A A 7]E Eg
= o2 Qa]a?-— %_&/} O'I]:]_

HAolEY FEdolgs 27 BEAA CF
] 5] = M Az olgdEa FZo g H
it B AFelAe &5 e ¥R

al o ﬂzﬁ%}?ﬂ a-7 HEo 2 Fas

Ads File A4S HER AT, 5A @
daol] 23 Mu elAe AlEdelds st

_‘E rlr ol

& oam

B.
o 3
Rl rh

f=)
@-d M WA FPel W BAE B
c-d WY BAG slEd WA FE L

WAsE FHs A2 UL AR

o

2. a-dHd X gtol o5 H XA of A &
B st et FojxE H

-3 A%

]
r-[n:

dele gz Ay 24 wol FA L min -
min - max - F4HW-E TS min- max ik
of &3 AAEsE AR C'e AdTH FE
m, a-3 BEFLEE nl = 1, 2.,
2.8 &3 & A(1)e) )

m, a4 = 1,

Ca= {ul( ps(e)N\un(de)) Nuc(w) = a)

Cot pae) /N pp(de)z a "

O otherwise

oqrlAM A, B, C, C'e BE(Mer FHe 27
& FAso 250N HAAKNETE Y o -#HE H
G F,e AT [, rrJE HZZ $9
FAL UG AYdoeR (B 7 v
HAE FEAY C'e fil(l)oﬂfﬂ e-dd

C'a = CJ{ ulpe () 2 al
i‘;l (2)
= Ca
1=1
HE A gl E AA(Y O FAGE

2 (37 o] ¥

. fMua’afa’u f”il. fcaudu] de
J, Jdedu f [ fcaldu] da (3)
[ M= {(a, @ | ue .}

4 @A C'E BE sAdgon s

— 38 -



1)

=

Co=liy, v, 1013 [, 7,2 AR #9x
& A Stolth, A@)e]H FAL Frbo
Maddos Gy e pe 2o ¥

L

B
it

o
i

A

f(w,,_ &) de

jo‘l Wit

CE-I?])\-I ga:(?’a_}_la)/Z, Ci.-'a=?’g—!£, O]E}'_
FHR uE 4 o AHY 2EAY g9 =

0 e T Hite] BE ¢ + ok

3. a-W ¢xist o stol of st F ot

gl % AAA NN PR Hue
Bol s dgo] TAbslA HA D ah=g o) s
2o HeRest 20 97) GBS D49 A
Aol Basth A dAs da sg W
A W G Boha,

Table 1. Control rules
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Fig.1 Membership functions
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Fig. 3 Calculation errors
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Fig.4 Simulation results
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