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Being complex and high-order, robust controllers designed by H., loop shaping are
difficult to implement in practice. To overcome this problem, we propose the algorithms,
Genetic Algorithm (GA) based fixed-structure H.,, loop shaping control, to design a robust
controller. GA can be used to solve the H., loop shaping design problem under a structure-
specified controller. The performance and robust stability conditions of the designed system
satisfying the H, loop shaping are formulated as the objective function in the optimization
problem. The designed controller contains simple structure with lower order and still retains
the robustness and performance specification. Additionally, in this research, the performance
weighting function, which is normally difficult to obtain, is determined by using GA. The
requirements in terms of time domain specifications are utilized in order to get the optimal
weighting parameters; thus, highest optimal stability margin is achieved. To extend the
proposed controller for being a nonlinear controller, fuzzy system is applied. The proposed
control system is implemented on a pneumatically driven robot arm which consists of 3
prismatic joints and one revolute joint. Simulation results show that the robustness and
performance of the proposed controller are almost identical to those of the controller designed
by H, loop shaping method. Experimental results verify the effectiveness of the proposed
technique. Moreover, the proposed technique is adopted to control other control systems (both
SISO and MIMO systems) to verify the consistency of the proposed controller. Finally,
Particle Swarm Optimization (PSO) is adopted to find the optimal controller parameters and
the results are compared with those of GA.






