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Abstract: A fault-tolerant control scheme based on command
filtered backstepping method is proposed for the failure of a
single motor in a four-motor servo system. Firstly, a dynamic
model of the fault servo system with unknown inertia and
unbalanced torque is established. Subsequently, the
controller is designed using command filtered backstepping
technology, in which an error compensation system is
designed to improve the control accuracy. In addition, the
neural network is used to deal with the nonlinear disturbance
caused by the faulty motor, and synchronization error signals
are designed to achieve synchronization control of the system.
Finally, based on the Lyapunov stability theory, the stability
of the closed-loop system under the condition of single motor
failure is proved. And simulation is designed to verify the
effectiveness and superiority of the proposed control method.
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In this paper, a fault-tolerant control scheme
based on command filtered backstepping method is
proposed for the failure of a single motor in a four-
motor servo system. And four-motor servo system

with single motor failure is shown as Fig.1.

Fig.1 Four-motor servo system with single

motor failure

Firstly, a dynamic model of the fault servo
system with unknown inertia and unbalanced torque

is established, the dynamic model is shown as

formula (1) .

=0
1 | 4
=7rk§2 (6, -r®) - Ty
L j=1
0 ! (1)
0] = w,
1 1 1
2 = Crjlyy = k(6,7 0) =~ buo,

~

J

Subsequently, the controller is designed using
command filtered backstepping technology, in which
an error compensation system is designed to improve
the control accuracy. In addition, the neural network
is used to deal with the nonlinear disturbance caused
by the faulty motor, and the synchronization error
feedback signal between the motors is introduced to
realize the synchronous control of the asymmetric
structure multi-motor system with a single motor
fault. The fault-tolerant control block diagram is

known as Fig.2.

Fig.2 Fault-tolerant control block diagram

Finally, based on the Lyapunov stability theory,
the stability of the closed-loop system under the
condition of single motor failure is proved. Combined
with the proposed control method, simulation
experiments are designed to verify the effectiveness

and superiority of the proposed control method.
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