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Fig. 2 Framework of the Proposed Algorithm
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Abstract; In order to construct a DEM of the moon’s surface from narrow baseline stereo matching be-
tween nadir images of Chang’E-1 CCD camera of adjacent tracks, a NCC-POC based adaptive disparity
estimation method is proposed. The estimated disparity map is used to construct the DEM. In the al-
gorithm, NCC (normalized cross correlation) is applied with a texture based adaptive window to scan
the pair of stereo images pixel by pixel. This process determines the integer disparity between corre-
sponding pixels, and the POC (rhase-only correlation) is applied to estimate high accuracy sub-pixel
shifts. The total disparity between the corresponding pixels of the image pair is calculated as the sum-
mation of NCC measured integer disparity and the POC measure sub-pixel disparity. Via this two step
disparity estimation procedure, a dense high accuracy disparity map was generated after essential post-
processing to eliminate outlier values. Simulated experimental results show that the proposed method
can achieve an accuracy of 0. 075 pixel of RMSE. The DEM generated by the proposed method is con-
sistent with the DEM at a resolution of 30 m, obtained by LOLA.

Key words: Chang’E-1; DEM; narrow baseline stereo images; disparity estimation; phase-only corre-

lation
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