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Abstract ;Mars unmanned aerial vehicles (UAV) are one of the development directions of future deep
space exploration. Through describing the characteristics of Mars UAV exploration flight and the limi-
tations of its on-board computers, and on the base of full study of the nature of singular value feature
vector, the principal components of singular value feature vector are analyzed. Then, a stratified fast
image matching method based on singular value decomposition and its on-board data storage mode are
proposed for level flight segment of Mars UAV. Simulation comparied with other correlation methods
show that the method is more feasible. Using the SIFT operator-based matching algorithm at the end of
the flight, switching between the two methods can reduce general performance requirements of its on-
board computer, while achieving fast image matching for the whole Mars UAV exploration flight.
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