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—the effectiveness of GTLSM—
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This paper presents a generalized truncated least squares (GTLS) adaptive algorith-
m and comparative studies of adaptive algorithms. The proposed algorithm is directly
derived from the normal equation of the generalized truncated least squares method
(GTLSM). The special case of the GTLSM, the truncated least squares (TLS) adaptive
algorithm, has some distinct features which include the case of a minimum steps
estimator. This algorithm appears to be best in the deterministic case. For applica-
tions in the presence of disturbances, the GTLS adaptive algorithm is more effective.

Since the GTLS adaptive algorithm includes many types of algorithms, such TLS
and LS adaptive algorithms, as special cases by setting parameters included in the
GTLS algorithms appropriately. This algorithm is also able to realize the case of
model matching control when the algorithm is used as an adaptive law in adaptive
control. In these cases, a two stage design method is used which combines the design
of the adaptive control system with that of conventional control, where each can be
treated independently. Using this method, the validity of the presented algorithms is
examined by the simulation studies of an indirect adaptive control.

Key words : Generalized truncated least squares method, Adaptive algorithm, Adaptive parameter estimation,
Adaptive control, Two stage design method,
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[Fig.1]:Nonadaptive Control,
8 =0.8, n=1, a=0, 0.5, 1.

p1=—1.112, p>=0.243, re¢=0.133, r.=0.0835,
pa1=—0.906, ps2=0.156, r 46 =0.292, r41 =0.108,
(5-3)
ERHVE, o RIA-REBHELT
p1=1.2p1=-1.3344, k=80. (5-4)
2EXD, TOLEIATFLAOBIIERN0.813, 0.299
ThHY. EHRIE~1.117, —0.218 ERRELL TS,
BIBABICRAE X 20RABRERI TWB. Hi,
AR ELTREE0. 1OMARFIGELEH O, ¥
T, (4-5), (4-BYXRTREREXBAMNL—TRKAL 2B,

5 ; e 4
[y}

Py e R

.........

0 48 bete] 128 160

[Fig.3al: Adaptive Control by LSH,
input and output responses, & =0.2, 7 =1, «a=0.
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[Fig.3b]: parameters responses.
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§=0.2, n=1 and =l.
1 as baz +b:
u=— {v } ,(5-5)
Kl{ riez + rad: I‘daz+r‘d1y ’
T,

Ki=ro/ree, Ar=ae=Kirai—ri,
Bi=bez+bi=(pi~pai}z+(p2—paz). (5-6)
Wiz, o =l&FBeMUNL—T ik

se(z%+pa1z+pae)

z+t

v= U v, (57
z+ qa (z+qi)(reez+re)

T,

T=z+t.,, Q=z+4qi, S=su, (5-8)
LB, —H., YAFAG-DXEQ-1DROBITEST

[ 4
ty]
h aRARn
ot ®
. 5 : . -4
it
Ya
2 42 80 120 168

[Fig.4a]:Adaptive Control by LSM,
input and output responses, & =0.2, n =1, a=l.
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[Fig.5al: Adaptive Control by TLSK,
input and output responses,
§=0.2, n=1, =0, =10, & =0.005.
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[Fig.5b]: parameters responses.
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[Fig.6a]:Adaptive Control by TLSM with disturbance
input and output responses,
§=0.2, n=1, a=0, ¥=10, & =0.005.
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[Pig.Bb]: parameters responses.
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[Fig.7a]:Adaptive Control by TLSM with disturbance
input and output responses,
§ =0.2, n=1, a=0, ¥=10, ¢ =0.05.

Q.4
P2

@2 Ei PR Te - [Pl]

@_0 i r s g ﬂ.@

nJ

a2 | — ~1.0
Py U

-0.4 -2.0

Qa 40 80 128 180
~1.3344(-1.112@) ©.2430 @.1330 2.0835
PD -1.0585 0.2289 @.1329 0.0886
6o ~1.1180 a.e178 B.1734 B.8475

[Fig.7b]: parameters responses.



BRI %

Q 48 8@ 120 16@

[Fig.8al:Adaptive Control by GTLSH,
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[Fig.8al:Adaptive Control by GILSM with
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[Fig.9b]: parameters responses.
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