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ABSTRACT

We propose a control architecture for the fuzzy
logic control of robot manipulaters and a rule base
derivation method for a fuzzy logic controller( FLC )

using a neural network. The control architecture is

composed of FLC and PD( Positional Derivative )
controller. And a neural network is designed in
consideration of the FLC's structure, After the

training is finished by BP( Back Propagation )} and
FEL( Feedback Error Learning ) method, the rule base is
derived from the neural network and is reduced through
two stages - smoothing, logical reduction,
the of the
through the simulation to verify the effectiveness of

our proposed method.

Also, we

show performance control architecture
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PM(Positive Medium), PS(Positive Small),
Z0(Zero),NS(Negative Small), NM(Negative Medium),
NB(Negative Big) }.

olr 48 W4e deHsANEL P &Y WS
dolH4X & thE FUEY 2yl Y3 i3t o] 74
HE Ao FUES WA F3A AH(fuzzy rule group)
o2 Aot 971N X, YE 4 W4 dof HM4AE
2= 23 Mo Yo dolHSXE #F ojn ).

Hx Ay W

If x10rz is X and x20r1 is Y, Then y is 7,
If xjor2 is X and xzor1 is Y, Then y is 2.
If xtor2 is X and x20r1 is Y, Then y is ?.
If xjorz is X and x20r; is Y, Then y is ?.
If xjorz is X and x20r1 is Y, Then y is ?.
If xj0r2 is X and xzor1 is Y, Then y is 7.
If x10r2 is X and x20r1 is Y, Then y is ?.

1) 2+ 1 : HEel3l(smoothing)
© 29 H4 BE dojH4XE =A13} gr}
(PB=1, PM=2,PS=3, Z0=4, NS=
@ A 7Y Hxtewxr
2 Flit miE ALUCh mE AASHE AL i ¥
t}:

1 k
nj = — z nij
k i=1
A71A ki B2l F2 At L3 Q& FH 2 A4
&, nix iHA FAY &Y W4 Ao UL, aj
& jHal W= & Ackel njo) it 7 oo e

A b
@ j A Hx %%l ULy RE 73 29 94
oA 71zt wiol 713 Thrhe ol W4AE theAALh

— If x; is X and xz is Y, Then y is NB. —
If xy is X and xz is Y, Then y is NB.
If x; is X and x2 is Y, Then y is NM.
If x; is X and x2 is Y, Then y is NB.
If x; is X and x2 is Y, Then y is NB.
If x; is X and x2 is Y, Then y is NB.

— If x; is X and x2 is Y, Then y is NB, —
F If xy is X and x2 is Y, Then y is NB. —
If x; is X and x2 is Y, Then y is NB.

If x; is X and x2 is Y, Then y is NB,

— If x; is X and xz is Y, Then y is NB.
If xy is X and x2 is Y, Then y is NB.

If x1 is X and x2 is Y, Then y is NB. J
‘— If x; is X and x2 is Y, Then y is NB,

) 3 2 : &=8A &4(logical reduction)
*]ﬁﬂim TZEFH 229 HAA FHL =3

2 o5 FHES TUY £ Arh ol 73
=Y es S o AL o FUER AU
ot uEYAI FHEL] =2 Age A3 19
ARE A KA 33 Add shiy FUo2 e
EH £3Y 4+ qch

o2 ot
o rlo lo

lo

If x10r2 is X and x20r1 is Y,Then y is NB.

If X1orz is X and xz2or1 is Y,Then y is NB,
lﬁ If x1or2 is X and Xgor1 is Y,Then y is NB."
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If xjor2 is X and xzer1 is Y,Then y is NB.
If xior2 is X and x20r1 is Y,Then y is NB.
If xjor2 is X and x20r) is Y,Then y is NB.
If Xjorz is X and x20r1 is Y,Then y is NB.

— If xjor2 is X and x20r1 is Y, Then y is NB.

2y A 2 A=
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(=2
L, ]
Ve me Sz 11 12 022 -m Sz 11 12 618
' l: ¥ om Sz 11 12812 ]
YmogliCt+Y¥mglaCiz+mgl C
.
‘: Y% m g 12 Ciz ]
A71A, C; = cos(81).C2 = cos(G2),S2 = sin( 82),
Ciz = cos( @1 + G2)F B, mg} 1:(i = 1,2)& iH

A Pae] FAset dolE viehdc) g Y A4olrh. =
g, o] =RelM AHEY 2AEL the P}

sampling time : 5[ ms ]
Egifll—‘%ﬂlil 0[Kg], me=5[Kg]
Ha9 el : 1—1.0[111], 12 =1.0[m]

&Y Alg 1 g = 9,8062[ w/sec? ]
feedback gain @ Kp = diag( 150, 150 ) [ N/rad }
= diag( 100, 100 )} [ N-s/rad ]}
X HY : @1 =5x/12 cos(xt/2) [ rad ]
B2 = -m/3 cos{xt/2) + 2x/5 [ rad ]

270 228 61(0 ) =5x/12 [ rad ]
B2(0)=m/15[ rad ]
@1(0)= 6200) =0 [ rad/sec ]
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