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(]

(16)
dolstt, Vol of

o o

+ e AJpoltt. upX|Ho s, 1'39’] 5 QAo thsh 23 = X3 T g =
Lyapunov function candidateS A|$H o2yt Zct.

. . . 1 . .
V=WV + V,+ 52’% = —k;lz% — kyzy + EZQZ:; + 2 (arg

_ 0;2)

oheba AA Ao} ¢
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PLR
Pressure Sensor  Faulty Gain [xh3] xh3 fen PS #D
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Noise System Reconfiguration
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function [x,PLD,PS.v] = fecn(x,=3,xh3, PLD)
if PLD »= -0.5e5 &% PLD <= 0.5eb

w(3) = x3;
PS =1;
else
%(3) = »h3;
Ps = -1;
end
g o= [x(1); =(2); =(3)];
¥ o= R;
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Table 3-1 Al&3o]d mt2tolg ¥

Parameter Value
b 80 [NV/m « 5!
m 10 [kg]
A, 5.027 < 10°% [m?]
R 287 [J/ kg « K]
T 293 (K]
C, 0.95
Fp 98 [MV]
I3 0.68 [m]
v, 0.0034 [m’]
P, 6 < 10° [Pa]
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Abstract

In modern industry, as the required factors such as high precision, repetitive
work, mass production, and hazardous work increase, the use of machines has
become essential. Without the use of machines, it is very difficult to make a profit
or in most cases, it is impossible to achieve the purpose itself. Due to these
circumstances, the mechanical system is becoming more and more developed and
complicated. These mechanical devices are consist of a combination of sensors
and actuators, and research on the operation method and control method has

been actively conducted.

In the control of the mechanical system, the controller that performs the
algorithm are important, but the use of a sensor that measures the physical
quantity of the system is essential. The higher the performance of the sensor, the
better the control performance. Therefore, the current sensor is very precise but
has a complex structure at the same time. Such a complex structure inevitably
increases the risk of fault, and therefore the need for countermeasures is
emerging. The fault of the sensor cannot be detected with the naked eye, and it is
very difficult to prevent it through inspection because the number of commonly
used sensors is large. Out of control of the system due to sensor fault can result
in serious safety threats or huge losses. Therefore, there is a need for a method
to detect and cope with such a sensor fault situation.

In this paper, a pneumatic rodless cylinder is specifically modeled, and a fault
diagnosis and failure tolerance control strategy based on the modeled system is

proposed, and the results are as follows.

1. The mathematical modeling process for the pneumatic rodless cylinder was
performed, and the validity of the completed system model was confirmed.

2. A backstepping-based controller for system control was designed, and an
extended state observer was designed to estimate the system state value and

improve control performance.
3. By adding a fault tolerance control (FTC) algorithm that applied the System

Reconfiguration Scheme concept, it was possible to achieve the control goal even

in the fault situation of the sensor.
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4. The final constructed control system was built through the MATLAB/Simulink
program, and it was verified that the proposed control strategy was well performed
through simulation.
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