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Proposing a hybrid system to improve the
performance of a flexible robotic arm by
integrating an LQR controller and fuzzy logic

o ABSTRACT o

There is an increasing industrial need for using robot arms, especially in
fields that require repetitive tasks such as welding and assembly in car
factories, working in difficult-to-reach places such as space, deep sea,
and underground, and in places containing hazardous materials such as
nuclear reactors and chemicals. They also play a crucial role in medical
applications such as performing surgeries and many other applications in
various fields of life. The robot must achieve a quick response to the
required task, especially in real-time applications such as the medical
field and surgical operations. In this research, the control of a flexible
robot arm has been improved by using LQR (Linear Quadratic
Regulator) controllers and a hybrid control system through integrating
fuzzy logic technique with LQR controller. A comparison between them
is made in terms of response speed, and the effectiveness of the proposed
system in achieving a quick response and rapid reduction in acceleration
values, thus quickly reducing oscillation levels to zero and consequently
stabilizing the flexible arm and improving performance significantly has
been demonstrated. All simulation procedures have been performed using

Matlab software.

Key Words: LQR (Linear Quadratic Regulator), Fuzzy logic, flexible
robotic arm, response speed.
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Composite control of flexible manipulators based on SMC-DO and
LQR
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Composite Method with Robust Adaptive Dynamic Programming
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Vibrations and intelligent tracking control of single link flexible
manipulator.
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Vision based tip position tracking control of two link flexible manipulator.
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Hybrid Vibration Control Algorithm of a Flexible Manipulator
System Robotics.
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Active vibration control of composite laminates with MFC based
on PID-LQR hybrid controller
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