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Integrated Navigation Algorithm Research of Vision and SINS
Based on the Artificial Signs

SONG Lin-na, FANG Qun

(College of Astronautics Northwestern Polytechnical University, Xi’an 710072, P. R. China)

[ Abstract] Aim at experimental navigation problem of the spacecraft ground experiment with Neutral Buoyancy
Research Facility (NBRC) , The integrated navigation algorithm use of computer vision and Strapdown Inertial Nav-
igation System (SINS) is researched. First, the advantages and disadvantages of vision system and SINS were anal-
ysised, the integrated manner was advanced. Then the measurement equation of integrated navigation system were
established. Last, Kalman filtering method was used to achieve the integration of vision navigation information and
SINS. Simulation results show that the proposed navigation method to improve the navigation accuracy, has a cer-
tain reference value.

[ Key words]| computer vision strapdown inertial navigation system ( SINS) Kalman integrated navigation
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The Gravity-assist Trajectory Design with Impulsive

HOU Yan-wei, YUE Xiao-kui, ZHANG Ying
(College of Astronautics, Northwestern Polytechnical University, Xi’an 710072, P. R. China)

[ Abstract] Taking the Mars exploration trajectory design with gravity-assist from Venus as background. A meth-
od, with impulse, for solving the unmatched problem which may exist in the velocity before and after the gravity-as-
sist has been proposed. The effect of the velocity and energy before and after the gravity-assist has been analyzed.
Then, combining the analyzes of the theory of gravity-assist, taking this method in the mars exploration trajectory
design with gravity-assist from Venus, and optimizing the parameter of the gravity-assist trajectory with Genetic Al-
gorithm. At last, the conclusion that the gravity-assist with impulse needs less energy, is obtained from comparing
with the total needed energy of the method of gravity-assist and the deep-space maneuver.

[ Key words] impulsive maneuver gravity-assist genetic algorithm Mars exploration



