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Real-Time Video Stabilization on GPU

Naturu Misaki®, Shin Usuki™, Kenjiro.T. Miura'™*

Video sequences that include vibrations of the video cameras cause unpleasantness and
are unsuitable to image processing. We have achieved real-time video stabilization by
use of the graphical processing unit (GPU) which can perform parallel processing.
However, we cannot remove vibrations which contain large amplitudes, awful noises,
moving objects, etc. These adverse effects invoke the local minimum problem, so our
previous technique failed global motion estimation. In this paper, We will propose a new
methods to solve this problem. One is Simulated Annealing(SA) method and the other is
Lucas-Kanade(LK) method. Simulated Annealing method is a generic probabilistic
meta-heuristics for the global optimization problem of applied mathematics, and LK
method is a widely used differential method for optical flow estimation. These methods
can solve the local minimum problem, so we use them and combine previous method
with new method.
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BFGS £ -5.4 | 1029 | 0.06 0.86 56 32
SA L -27.5 98.7 | 0.022 0.93 771 848
SA+BFGS i -27.9 97.6 | 0.022 0.94 | 539 (529+10) 778
LK i -33.0 93.4 | 0.001 0.94 56
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