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Mars Entry Guidance with Weak Attack Angle Compensation and
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Abstract : To improve the terminal guidance accuracy of Mars entry in the presence of multiple disturbances, based on
the existing desensitization design of three freedom degree, an attack angle compensation method is proposed to handle
“atmospheric density fluctuation” and “lift/drag coefficient fluctuation”. The deviation degree of the actual lift and drag
acceleration with respect to their theoretical values is coordinated properly through attack angle adjustment,with the aim of
the weighted deviation degree indicator be approaching to 1. Thus the influence of aerodynamic parameter fluctuations on
guidance accuracy is minimized. Phase plane analysis and proof by contradiction demonstrate the stability of the attack
angle adjustment process. Monte-Carlo simulation results show that by using the proposed method a relatively high
longitudinal terminal state accuracy is achieved.
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