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Abstract:  5 

Mars atmospheric entry is a key phase to actualize Mars pinpoint landing. In this phase, parameters including 6 

atmospheric density, ballistic coefficient and lift-to-drag ratio (LDR) are uncertain for the reason of environmental 7 

complexity. Ignoring these uncertainties may probably cause negative effects on the navigation accuracy. Baesed 8 

on the desensitized unscented Kalman filter (DUKF), which obtains the state estimation by minimizing a cost 9 

function involving the trace of posterior covariance matrix and the weighted norm of the posterior state estimation 10 

error sensitivities, this paper further introduces parameter uncertainties into the radio beacons/inertial measurement 11 

unit (IMU) integrated navigation scheme, and establishes a robust integrated navigation for Mars atmospheric 12 

entry with parameter uncertainties. Numerical simulation results show that the robust navigation algorithm based 13 

on the DUKF effectively reduces the influence of parameter uncertainties and illustrates a better performance than 14 

traditional methods.  15 

 16 
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1. Introduction 20 

Mars exploration is an important part of human deep space explorations. An increasing number of countries and 21 

international organizations have been focusing on relative technologies, especially the Mars pinpoint landing 22 

activities with a landing accuracy within 100m to the target [1,2]. As the longest and extremely dangerous phase 23 

during the complete landing process, Mars atmospheric entry is of key importance to actualize the pinpoint landing 24 

[3-5]. Therefore, it has become a hot international research issue to improve the navigation accuracy during this 25 

phase, and the literature has mainly relies on advanced navigation, guidance, and control techniques [6,7]. 26 

Mars atmospheric entry navigation algorithm normally consists of the dynamic model, the measurement model 27 

and the Kalman filter [8]. The dynamic model is utilized to simulate force conditions of the vehicle in the real 28 
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