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Evaluation method for hypersonic vehicle
trajectory optimization

HU Huaizhong , GUO Rushuang, GONG Houjuan, WEI Shilei
(' School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi'an 710049, China)

Abstract; Comprehensive evaluation for hypersonic vehicle trajectory optimization algorithm has good reference value on selecting optimal
trajectory optimization algorithm. According to the features of hypersonic vehicle, trajectory was decomposed into ascent, cruise and descent stages;
the performance evaluation indices of each stage and the typical methods of weighting for performance evaluation index were given respectively.
Combining with the analysis theory of grey correlation degree, a comprehensive evaluation method of trajectory optimization algorithm was proposed.

The calculation results show that the method can quantitatively evaluate trajectories produced by trajectory optimization methods and sort the

alternative optimization methods by merits.
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Tab.1 Trajectory performance evaluation

index of different stages
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Tab.2 weights of performance evaluation index
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Tab.3 Value of each performance evaluation index in different trajectory optimization methods
& Hr T T2 T3 T4 TARE
BT 0.632452  0.807480  0.655806  0.610834  0.610 834
T A R B A(H, Ma) /km 0.598 023  0.650282  0.761 264  0.975036  0.975 036
EREmL K n,,, 0.720 433 0.905 492  0.467 862  0.695 803  0.467 862
e KBEIR AR Q,,,. /] 0.519086  0.899 075  0.677 827  0.723 938  0.519 086
BKBNE ¢/Pa 0.539 761  0.955620  0.748 042  0.678 770  0.539 761
U o'V 0.788 022  0.539999  0.697 785  0.849 032  0.539 999
TEERE Am/kg 0.575349  0.873 070  0.651 641  0.639 739  0.575 349
LS SEE s N 0.494593  0.610323  0.881216  0.968 915  0.494 593
x4 RAUFERIERG [3] Rinat K, Ben-Asher J Z. Worst-case distributions for

Tab.4 Evaluation of optimization method
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