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Abstract: According to the application requirement of information fusion for Digital Surface Model
(DSM) data and visual remote sensing images, a two-level registration strategy based on Coherent
Point Drift (CPD) algorithm and Relative Phase Histogram(RPH) was proposed to realize automatic
registration of the data and images above. Firstly, Canny operator was used to extract edge points,
and the extracted points were taken as inputs of CPT algorithm to implement a coarse matching and to
obtain the initial matching points. Meanwhile, the scale factor was estimated. Then,the RPH, a ro-
bust descriptor characterized by invariance to image rotation and translation, was defined to represent
the information of area changes. The RPH was also a scale-invariance under the support of coarse
matching results. Finally, ring templates were defined in both images according to the scale factor and
the fine registration of DSM data and remote sensing images was achieved by RPH measurement. Ex-

perimental results demonstrate that coarse matching results based on CPD are corrected efficiently af-

Y5 B #3:2013-12-27; 81T H #8:2014-02-20.
EE& WA : M P Bl R K 2E A i 22 B A 55 38 0 R % B 30 B (No. kxk130405)



5 6 0]

XRS5 « 56 T AR RH AL B 7 Pl B 20 2 T ASE 2 Bl 1 3 Je ] 0 I oA 1697

ter fine registration using RPH measurement. The registration error of proposed algorithm is only a-

bout two pixels even when images have perspective distortion. These data indicate that the method can

satisfy the information fusion requirement of DSM data and visual remote sensing images.

Key words: Digital Surface Model(DSM) ; remote sensing image; relative phase histogram; Coherent

Point Drift(CPD) ; image registration
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Fig. 1 Definition of Relative Phase Histogram(RPH)
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