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The Application of Improved Pelican Optimization Algorithm in Antenna Optimization is Studied

Hao Zhu Zhiyong Shan’
Institute of Information Science and Technology, Donghua University, Shanghai, 201620, China

Abstract: To address the challenges of high computational complexity and inefficiency inherent in conventional scanning
methods for antenna parameter optimization, this study introduces an Improved Pelican Optimization Algorithm (IPOA). The
proposed methodology enhances the conventional Pelican Optimization Algorithm through three key innovations. First, a
Tent chaotic mapping mechanism is implemented for population initialization, exploiting the inherent randomness, structural
regularity, and ergodic uniformity of chaotic systems to amplify population diversity. Second, an adaptive Cauchy mutation
operator with cyclically modulated step sizes is integrated to augment individual exploration capacity, thereby mitigating
premature convergence in local optima. Concurrently, a greedy selection criterion preserves elite solutions to accelerate
convergence dynamics. The efficacy of IPOA is experimentally validated through the optimization of a circularly polarized
microstrip antenna. The optimized prototype demonstrates an operational bandwidth spanning 2.4-2.66 GHz, achieving
notable performance metrics: an impedance bandwidth of 260 MHz (10.4% fractional bandwidth) and an axial ratio bandwidth
of 100 MHz (4% fractional bandwidth), both satisfying stringent design specifications. These empirical results substantiate
IPOA’s superior optimization capability and engineering applicability in antenna design applications.
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