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Path Optimization for Wireless Power Transfer Networks
with Cellular Genetic Algorithm
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Abstract: To quickly find a path of wireless power transfer networks, which can maximize the
transmission efficiency and minimize electrical energy loss, the cellular genetic algorithm (CGA)
is chosen to optimize the transfer link. Analyzing the mathematical model of wireless energy
transmission network, the objective function of the active injection and the passive injection
wireless power transfer networks is established, and the objective function is taken as the fitness
function of the cellular genetic algorithm. To heighten the proportion of effective individuals in
the population and improve the searching efficiency, a duplicate elimination scheme is proposed to
transform infeasible solution into feasible solution. Genetic algorithms and cellular automata are
combined by the cellular genetic scheme, a niche thus forms between individuals and their
neighbors, the good individuals spread slowly in the population, so the algorithm can effectively
break the restriction of local optimal solution and quickly converge to the global optimal solution.
Simulation results show that the cellular genetic algorithm can accurately find the optimal path in
both the active injection and the passive injection wireless power transfer networks, which
verifies the feasibility of this cellular genetic algorithm for path optimization of wireless power

transfer networks.
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