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— Abstract . !—

very improved than the LQG/LTR control system.

In this paper, the QLQG/LTR control method is applied for the position control of the nonlinear timing belt driving sys-
tem. Parameters of the plant are identified by genetic algorithm and noniinear elements, such as Coulomb friction and
dead-zone, are quasi-lingarized by RIDF method. Comparing with the LQG/LTR control, the QLQG/LTR has similar
structures of the LQG/LTR, but this method can consider nonlinear effects in designing the controller. Thus, the
QLQG/LTR control system is robust to hard nonlinearities such as Coulomb friction, dead-zone, etc. For a given hard non-
linear system, through experiments, it is shown that the tracking performance of the QLQG/LTR control system can be
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Table 1 System specifications and identified values of

parameters
Name Specification Identified values
guide length 100 {em)
distance
between 92 (cm)
pulley
guide 2 (em)
diameter
r, 2.83 (cm)
pitch of 17.78 {cmv/rev)
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M, 0.0037676
(hef - sec’/cm)
Cq 0.24853
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Fig. 5 Normalized outputs for step command inputs of
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Table 2 DF gains and standard deviations of the controller
states at all operating points

R 5% 10" 10 10° 10 10
N, 0.059 0.039 0.01t 0.003 0.001
N, 0.9991 09993 | 09996 | 0.9997 | 0.9999
O 5.8169 8.6967 30.266 98.731 315.32
g, 33131 386.19 | 65683 1176.8 | 2087.8

Fig. 7 The relation of the describing function gain and The
standard deviation of the Coulomb? friction
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Fig. 8 Nonlinear functions of the Coulomb friction and dead-
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Table 3 The steady state errors of each controller for step

responses
Awed Adggdel FAde e R (AdA%)
(em) | LQG/LTR |QLQG/TRI |QLQG/LTRII
1 34 20 01
2 20 13 0.05
3 11 45 0
5 8 18 0
10 2 2 0
30 1 0 0
50 0 0 0
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