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Multi-Objective Optimization of Airborne Electro-Optical Platform
with Ameliorated Particle Swarm Optimization Algorithm

LIU Guogiang, CHEN Weiyi, CHEN Huadong, CHENG Han

(College of Ordnance Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: To improve the dynamic characteristics of the electro-optical platform and reduce the
vibration response of the excited source, an ameliorated particle swarm optimization algorithm is
proposed by introducing crossover operator, learning factor and chaotic mutation. The
ameliorated particle swarm optimization algorithm and the software ABAQUS are combined to
realize multi-objective optimization of the airborne electro-optical platform. A finite element
model of the electro-optical platform is established and the modal calculation results are compared
with the modal test values to verify the model’s effectiveness. And the vibration response of the
electro-optical platform obtained by the pre-optimization simulation is compared with that
obtained by the random vibration test to further verify the model. Taking vibration response,
mass and stiffness as the objectives, this electro-optical platform is completely optimized. The
results show that the peak value of the vibration acceleration before optimization is reduced by

41.42% from 641.30 to 375.68 m/s’, and the impact vibration response of the optimized
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platform is also reduced. Once optimization, the fundamental frequency of the platform is
increased by 44.04% from 74.53 Hz to 107.36 Hz, the dynamic stiffness of the platform is

greatly strengthened, the dynamic performance is effectively improved, and the weight of this

electro-optical platform is reduced from 53. 4 kg to 48. 6 kg.

Keywords: airborne electro-optical platform; modal analysis; ABAQUS; ameliorated particle

swarm optimization; vibration response
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