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Hypersonic vehicle trajectory optimization based on improved
pigeon-inspired optimization algorithm

ZHANG Ya-ping SUN Pei-hua LI Yu-hui LIU Yan-bin
( College of Astronautics NUAA Nanjing 210016 China)

Abstract: Based on the constraint processing technology of penalty function pigeon-inspired optimization
( PIO) is improved to deal with the complexly constrained optimization problems such as hypersonic vehi—
cle trajectory optimization. For the climbing trajectory optimization for hypersonic vehicle optimization
model containing differential constraints trajectory constraints and terminal constraints is established.

With modified fitness function by the penalty function concept and enforced constraints of optimal varia—
bles a comparative simulation of PIO and PSO is performed on the above-mentioned optimization prob—
lem. Simulation results show that more optimal efficiency and engineering value of PIO is shown to solve
the complexly constrained optimization problems.

Key words: hypersonic vehicle; trajectory optimization; PIO algoritbm; penalty function
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Table 1  Constrain parameters
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Table 2  Comparison of optimization results
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