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Aerial video registration combining optimal gradient
filters and projective invariant
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Abstract; As the Harris detector can produce false and unstable corners, and obtained matching points
have different accuracies in aerial video registration, an aerial video registration algorithm using opti-
mal gradient filters and projective invariant was proposed. Firstly, a Harris detector based on optimal
gradient filters was presented to determine the location of corners, and the locally most stable points
were selected to be matching points. Then, the Delaunay triangulation was used to perform the initial
matching. Finally, the most "useful" matching points that best satisfied the cross-ratio invariant were
presented to estimate the geometry transformation and finish the image registration . Experiment re-
sults show that the proposed method by the optimal gradient filters and cross-ratio invariant can real-
ize the registration between the frames, and the average geometric fidelity error is 0. 869 for 8 sets of
the unmanned video sequences with a resolution of 320 pixel X 240 pixel. The method can capture
moving objects effectively.
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Tab. 2 Detection results of sub-pixel feature points for proposed algorithm and standard algorithm in Referencel 9]

Standard method

Proposed method

Original Zoom Original Zoom
1 (196. 240,135, 759) (99.925,66.753) (194.932,136.067) (98.931,68.067)
2 (178. 387, 63.500) (91.314,32.580) (177.040, 63.500) (90. 040,32.500)
3 (146. 240,136.759) (75.193,67.774) (144.932,138.067) (73.933,69.067)
Average error 1.786 52 0.944 68
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