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Thesis title: Fuzzy-Immune Control Schemes for Path Tracking of Robot Manipulator

The aim of this thesis is to propose an efficient control scheme for path tracking of robot manipulator
based on using artificial immune system and fuzzy logic. The subject of artificial immune system is studied
and presented as an optimization tool called clonal selection algorithm (CSA) and as an immune feedback
mechanism which acts like a feedback control system.In the first approach, the artificial immune system
optimization tool (CSA) is used to optimize the parameters of the proposed control schemes for path
tracking of robot manipulator. In this approach, four new different control schemes were proposed and
tuned using CSA. The proposed schemes are fractional order PID controller tuned using CSA, Fuzzy-like
FOPD tuned by CSA, Fuzzy-like FOPD plus FOI tuned by CSA and Fuzzy-FOPID tuned by CSA. These
proposed schemes were designed for 2DOF robot manipulator and their performances for three different
paths were presented. Simulation results show good tracking performance under different load
conditions and model uncertainty.ln the second approach, the artificial immune system as a feedback
mechanism is used with Fuzzy logic and FOPID schemes. A Fuzzy-Immune FOPID control scheme is
proposed for path tracking of robot manipulator. The parameters of this scheme are also tuned by CSA.
This scheme is applied for 2DOF robot manipulator. The performance of the proposed is compared with
Fuzzy-Immune PID control scheme for different paths. Robustness test show good results.Finally the best
proposed control scheme is applied for 3DOF robot manipulator. The objective of control schemes is to
make the robot manipulator track the desired trajectory under different load conditions. Simulation
results show that the robot manipulator tracks all the paths accurately with very small tracking error and
more robust using different control schemes. All control schemes and the model of robot manipulator is
designed using MATLAB 2014a.




