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High precision digital image stabilization with full frame compensation
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Abstract; To overcome the instability of the video sequences caused by the undesirable shakes of a camera,
and to reduce the missing of edge information in the process of compensation, a full-frame video stabilization
system based on the Speed-Up Robust Feature (SURF) was proposed. Firstly, the SURF was employed to ex-
tract the features in the images of the current and the reference frames and to match the features between the
two images, so that the correspondence could be established. As a few features were extracted and the features
of some areas in the scene were similar, a method of consistency restrain of the features’ displacement was pro-
posed to ameliorate the RANSAC. The motion vector precision is less than 1 pixel. Secondly, by determining
the reference frame update strategy, the smoothed inter-frame global motion vector was obtained. Finally, mo-
saic was used to implement the motion compensation, and the corresponding pixels of the reference frame were
filled with a stabilized frame to compensate the unstable motion and to output a stabilized full frame video. The
Peak Signal to Noise Ratio( PSNR) is improved by 33. 1 percent.
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Left to Right: reference frame, current frame, full-frame image
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