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Adjustment Method of Re-Entry Position for Hypersonic Flight
at Edge of Earth’ s Atmosphere

GUO Zhengxiong ZHANG Heng XIAO Xinxin LI Wen-hao LIU Kaidei MA Huan
( Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: The influence of environmental fluctuations on the hypersonic flight at the edge of Earth’ s atmosphere is

analyzed. It is proved that the weak aerodynamic force can achieve the adjustment of re-entry position. A method named

neutral network I-PIDA attitude control strategy is proposed. The attitude control torque is given by using the reaction

thruster driven by PWM. The fuzzy predictive guidance is used to achieve the accurate adjustment of re-entry position. The

numerical examples show that this method has excellent results for both attitude tracking and re-entry position adjustment.

And its robustness is proved to be very strong.

Key words: FEdge of Earth’ s atmosphere; Hypersonic; Adjustment for re-entry position; I-PIDA based on neural

network; Fuzzy predictive guidance
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Table 1  Differences of the flight parameters caused

by several environmental factors

At /s Av, /(m/s) Al /km
0.997 2.277 7.502
0.348 0.203 3.319
0.044 0.166 0.587
3
2 7°
70km
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PWM
I[-PIDA
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Table 2 Results of flight parameters in the re-entry position

based on different attack angle

T /s v, /(m/s) [, /km
-8 513.54 7317.2 3700.6
-6 527.84 7323.3 3804.4
-4 542.07 7326.6 3907.4
-2 557.34 7328.7 4018.6
0 574.34 7329.3 4141
2 595.51 7326.4 4294
4 630. 86 7318.8 4549.2
6 1582.3 7227.3 11369
8 2725.9 7000.2 19393
A 2212.4 329.1 15692
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Table 3  Fuzzy rules of attack angle adjust
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Fig.4  Attitude tracking in the step signal conditions
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Table 4  Analysis of robusiness for adjustment strategy

of reentry position

/m
—-7.3435
+20% 6.069
-20% -29.989
+20% 10. 826
-20% 10. 826
+20% —-26.827
-20% 984.09
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+ -7.5269
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