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Quality Improvement of Dark Video Using Motion Compensation and
Spatio-Temporal Filtering

SHINYA MIZUTA" ICHIRO MATSUDA' HIRONOBU FUKAIT SUSUMU ITOH'

Recently, there are increasing chances to capture outdoor scenes under insufficient illumination for video applicarions such as
surveillance cameras and driving video recorders. When the video is acquired by a general purpose camera, it is difficult to obtain high
quality images by applying signal level manipulation to dark video because not only signal but also noise components are amplified. This
paper proposes a method for improving the image quality based on a virtual exposure technique which inregrates neighboring pixels by
means of motion compensation and spatio-temporal filtering. In addition, we investigate an effect of recursive filtering where the improved

video frame will be used for the processing of the next frame to reduce computation and frame delay.
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Fig.1 Bilateral filter.
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Fig.2 Spatio-temporal filter.
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Fig.3 Parabola fitting.

D(Ux—l» Uy) - D(Ux+1r 17y)
ZD(vx_l, vy) - 4—D(vx, vy) + 2D (Vx11, Vy)
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Fig.4 Recursive filtering process.
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Table.1 Comparison of PSNRs for test sequences (dB).

[GEE & IERIRT 4 R 4 v
container 31.63 32.21
carphone 33.28 34.02
coastguard 30.45 3045
foreman 32.79 33.40

hall 32.32 32.99
mobile 29.56 29.58
mother daughter 33.78 34.63
news 32.52 33.23

silent 32.18 32.80
tempete 30.22 30.39
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Fig.6 Enlarged area of the processed images.
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Fig.5 Results for an acutual night scene.
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