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Video Stabilization with GPU

MAKOTO Fuiisawa,! TAKAHIRO AMAYAT? and KENJIRO T. MIurat3

This paper proposes a fast computational method of video stabilization using the Graphics
Processing Unit (GPU) that removes unwanted vibrations from videos. The video stabiliza-
tion is composed of estimation of the global motion, removal of the undesired motion and
mosaicking. When they are processed with CPU, the computational cost for the global mo-
tion estimation is very high. We improve the speed of this computation with GPU that
enables parallel processing. Our method can obtain the result by forwarding the frame image
of the video to GPU as texture data, and drawing the calculation result to the offscreen buffer.
Although the transfer speed from GPU to CPU is very slower than the other way around, the
method only has to transfer one pixel data from GPU.
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Fig.1 Translations along X and Y direction of the
camera.
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Fig.2 Left: original image, right: stabilized image. The

black area represents the missing image area.
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Fig.3 Result of mosaicking.
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Fig.4 Flowchart of the computation.
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Fig.5 Architecture of the GPU.
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Fig.7 Pixels of the image are cumulated in a pixel.
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Fig.9 Global motion estimation times by CPU and GPU.
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Table 1 Comparison of computational times.

Powell 00 CPUDO | Powell 00 CPU+GPUO | BGFS 0O0CPUO | BGFS 00CPU+GPUO
Oooo0ooo 27.78 2.68 3.48 0.20
oooo 5.03 x 1076
0o00ooo 0.03
oo 27.81 2.71 | 3.51 | 0.23
(sec/frame)

Time [sec]
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Fig. 10 Averages of global motion estimation times with
respect to resolution of images.
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respect to resolution of images (GPU only).
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Fig.12 Result of the video stabilization. Left: before the correction, center: after
the correction, right: with mosaicking.
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