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Low-light Image Enhancement Based on Frame
Difference and Tone Mapping

YuthJeongh Yeonghak Lee”,Jaechang Shhn”+,Soon Ki Jung

ABSTRACT

Tt

In this paper, we propose a new method to improve low light image. In order to improve the image
quality of a night image with a moving object as much as the quality of a daytime image, the following
tasks were performed. Firstly, we reduce the noisy of the input night image and improve the night image
by the tone mapping method. Secondly, we segment the input night image into a foreground with motion
and a background without motion. The motion is detected using both the difference between the current
frame and the previous frame and the difference between the current frame and the night background
image. The background region of the night image takes pixels from corresponding positions in the daytime
image. The foreground regions of the night image take the pixels from the corresponding positions of
the image which is improved by the tone mapping method. Experimental results show that the proposed
method can improve the visual quality more clearly than the existing methods.

Key words: Video Enhancement, Motion Detection, Background Modeling, Noise Reduce, Non-local

Mean Denoising, Image Fusion
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Fig. 1. Example of daytime image and night image. (a)
Daytime image, (b) Night image.
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Table 1. The algorithm for normalization of illuminance and pixel weight calculation

to the Gaussian filter

Step 1. Converts RGB color space to HSV for low illumination image and extracts V component
Step 2. Estimation of illumination of image by applying the V component of the low-illuminance imagqg

Step 3. Normalize the lighting components to the [0, 1] range
Step 4. Weight calculation for weekly background image and spatially improved image fusion
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Fig. 9. Experimental result of proposed method, (a) Low—light images, (b) spacial enhanced image with tone—mapping,
(c) Motion detection with MOG2, (d) Motion detection by difference between current low—light image and
night background, (e) The results of Image fusion with proposed algorithm
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