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6609892 : Siwakorn Pankrachang

Thesis Title : Using Ziegler-Nichols-Assisted Genetic Algorithm for Tuning the Control
System of Exoskeleton Robot

Program : Master of Engineering in Biomedical Engineering

Thesis Advisor : Asst.Prof. Yutthana Pititheeraphab, Ph.D.

The PID control system is widely used in controlling the movement of robots due to its
reliability and simplicity in operation. Adjusting the PID control settings in robots with complex
structures, such as exoskeletons for lower limbs, to work appropriately using conventional methods
is complicated and lacks precision. Therefore, algorithms such as Genetic Algorithm are employed
to assist in tuning the control settings. Using Genetic Algorithm can help in tuning the control system
settings, but it takes a long time because it needs to randomly generate values over a wide range to
cover all possible values. To solve this problem, the researchers used the Ziegler-Nichols method to
determine the data range for the Genetic Algorithm to tune the PID control system for controlling
the walking of the exoskeleton. In this research, mathematical and exoskeleton models for the lower
limbs, which control the movement at the knee and hip joints, were created. The PID control system
used to control the movement of the robot was tuned using Ziegler-Nichols in conjunction with
Genetic Algorithm. The system was tested through MATLAB Simulink and compared with the use
of only the Ziegler-Nichols method and only the Genetic Algorithm. The test results showed that
using Ziegler-Nichols with Genetic Algorithm took less time to tune the values than using the
Genetic Algorithm alone and provided more accurate control than using only the Ziegler-Nichols
method.

(Total 46 pages)

Keywords: Walking Assist Robots, PID Control System, Genetic Algorithm, Ziegler-Nichols
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