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Abstract: A dynamic neural network based decentralized control scheme is proposed for the stabilization of cascade
RTAC system. The mathematical model of the cascade RTAC with uncertain interconnected forces is derived. The dynamic
neural network is adopted for identification of uncertain interconnected terms in the mathematical model, and uniform
boundedness theorem of identification errors is proved, via introducing Lyapunov function including the trace of weight
matrix of dynamic neural network. Then, a decentralized stabilization control scheme of cascade RTAC system is designed
using the hierarchical sliding mode algorithm to precisely stabilize the cascade RTAC system, based on dynamic neural
network identification and compensation of modeling error. Numerical simulations are conducted to prove the effectiveness
of the proposed control scheme with the introduction of dynamic neural network identification in suppression of vibration
amplitude and control precision.
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Fig. 1 Cascade RTAC system
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Table 1 System parameters of cascade RTAC
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Table 2 Initial conditions of simulations
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JEVE 7 37 1 (dynamic neural network based hiera-
rchical sliding mode decentralized control, DNN-HSM-
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Fig. 2 Simulaitonl: displacement responses of RTAC in first
vibration mode

WERFTR, fE— RIS N, BT € T
B 5 KRG — M HARIE — 2, A IKRTAC R StiE
NBERE, FETCIE LM R 3N ALFE i B R B R
YT 184 K, T i ITHSMDCHIDNN-HSMDCH 41| 5, /)
TN R AR AR € B SR p BRI, FEREDU S [8][0, 10] s,
HSMDCH il 134~ /IN 4= A5 7 350 77 AR AEL 73 B B T
84.5%, 83%#181%; DNN-HSMDCHz 1] | 53 3 F#AE T
85%, 84.3%#1183.6%. 1] L7 Hi DNN-HSMDCH% il 3%
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Fig. 3 Simulaitonl: identification results of uncertain inter-
connected forces in first vibration mode
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