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Abstract: Previous studies have used signal-to-background ratio in spectroscopy to address the lack of
physical quantities that describe target signal saliency in image processing. Similar to the signal-to-
noise ratio calculation method, the ratio of the average gray value of the target signal to the average
gray value of the background was obtained, therefore, the contrast between the target signal and the
background was visually demonstrated . However, a video enhancement method was proposed for

low-speed dim targets to distinguish and detect low-speed dim targets in videos. First, a smooth
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differential image was obtained by overlying the image sequences at the beginning and end of the video
to distinguish between them. Then, an image with a high signal-to-background ratio was obtained by
gray transformation iteration. Experimental results have shown that, the target signal saliency was
effectively described by the signal-to-background ratio. Using the video enhancement method for low-
speed dim targets, the signal-to-noise ratio of the target signal increased from 1. 84 to 9. 18, and the
signal-to-background ratio increased from 0. 33 to 19. 44, which is approximately 60 times higher. The
saliency of the low-speed dim target signal in the video has significantly improved, thus fulfilling the
requirements for low-speed dim targets.
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