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Abstract

This paper proposes an image stabilization algorithm for close watching UAV(Unmanned Aerial Vehicle) using motion
separation and stabilization mode. The motion of UAV is composed of its actual navigating motion and unwanted vibrating
motion so that image sequences obtained from UAV are shaken randomly. In order to stabilize these images we separate
the vibrating motion component from UAV motion and remove the effect caused by it from image sequences. In the
proposed algorithm the motion and global intensity change of two consecutive images are modeled with 6 motion
parameters and 2 intensity change parameters respectively. These modeled parameters are estimated by non-linear least
square method based on Gauss-Newton algorithm. The vibrating motion component is separated from the estimated motion
using IIR filtering and the geometric deformation caused by it is removed from image sequences. In order to apply the
proposed method to real aerial image sequences with many abrupt changes of camera view, we proposed a stabilizing
method using two different modes named as stabilizing and non-stabilizing mode. Experimental results show that the
accuracy of motion estimation is 99% and the efficiency of removing the vibrating motion component is 90%. We apply
the proposed method to real aerial image sequences and verified its stabilizing performance.

Keywords : Image stabilization, UAV, Non-linear least squares, Gauss-Newton, Stabilization mode
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12. Performance evaluation of the proposed motion
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second
(fps)

frame per

real image

)

time

(

frame per
second
(fps)

synthesis image

(ms)

image type|
erformance| time

Table 3. Algorithm execution time.
conventional non—hierarchical
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