HA2E 1M
2020 4§ 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 42 No. 1
Feb. 2020

doi;10. 11887/j. ¢n. 202001012

http://journal. nudt. edu. cn

EHRTRSERSEBERLENL - RARERERE

FEE IHR,KER , B@L,H B

(I. BBAERT ZRAFFR, #d K 410073; 2. F BARMAF 96901 3PA, Jiw  100094)

B E DN A A TR IE 2 B AR IR, 25 G 5 BT S AR AR I, 25 6 0 il AL 0k
S BC A PR — PR SRR SRS o AR T RAT A Bl g S B R R O Bt Pl 25 IR AR A, ALK
Frane HbRofiB Ao By o ) il e B Uy 1206 22 F AR s 10 £k 1) REURG A6 il 29 R 22 H R 2 80 Ak
1, 2R ] e G AL BRETSROA A, Bt A A 00 22 B PR Bt AL A EAT oK AR . O 1 3w S DAL IO RS BE
BERIR G IA SIS G, L2 HARBEAL ST A3 2 (Y Pareto A W) fA A BEAT IS AR AR o 8 1 LY 1 52
YR Z FARHIE LA I BRI, B4 H TR 45 R e S I RE RS AR 1500 AL S AR 29 R BEOR (1Y Pareto SR AR SE,

B RN Z H R IE AL o

KGR R AT LB 2 ARG IR A RIE

HESES V412, 1 XERARERS A

XEHS 1001 -2486(2020)01 - 084 - 07

Evolutionary-collocation hybrid optimization strategy for the

multiobjective trajectory design of glider flight vehicle

FENG Zhiwei' | JIANG Zengrong® , ZHANG Qingbin' , GE Jianquan', HUANG Hao'
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. The PLA Unit 96901, Beijing 100094, China)

Abstract: A hybrid optimization method combining the evolutionary algorithm and the collocation method was presented for solving the MTOP

('multiobjective trajectory optimization problem) of the hypersonic glider vehicle, in which the efficiency and accuracy were balanced. According to

the flight dynamic equation of the glider vehicle and the constraint condition arising in the design of the glider vehicle trajectory, the multiobjective

trajectory optimization model was developed. The MTOP was transformed into the multiobjective parameter optimization problem with constraints by

using the control variables discretization method; the constraint condition was dealt with the penalty function method, and the MOEA/D

(' multiobjective evolutionary algorithm based on decomposition) was employed to solve the problem. In order to improve the accuracy of the result,

the ellipsoid aggregation method was integrated into the collocation method, in which the Pareto solution produced by the MOEA/D was the initial

solution. Simulation results for MTOP with the complicated constraints demonstrate that the proposed hybrid method can generate a set of Pareto

solutions, in which the gliding trajectories satisfy all the complicated constraints.

Keywords: glider flight vehicle; trajectory optimization; multiobjective optimization; hybrid algorithm
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Fig.1  Flow chart of hybrid optimization strategy
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