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Abstract

Nowadays, people are active during the nighttime and take many photos
to record their activities. Due to the low-light nature of the environment at
nighttime, captured images tend to appear with dimmed and imbalanced
illumination, limited contrast, covert noise, and diminished colors. Thus, this
research presents a practical algorithm to improve the illumination of nighttime
images based on the single-scale retinex model, image processing methods, and
certain statistical functions.

The developed algorithm is initiated by converting the image from the
RGB to the HSV model. Then, it enhances only the value (V) channel while
preserving the H and S channels. Next, estimating the illumination version of
the image and calculating the logarithms of both the illumination and original
image are performed. Afterward, a logarithmic subtraction occurs, and a
modified cumulative distribution function of Gumble probability is applied,
and the result is further enhanced using a logarithmic transform method. These
operations produce the processed V channel, and a conversion to the RGB
format occurs to generate the final output.

The proposed algorithm is experimented by using two datasets that is
MIT-Adobe FiveK and exclusively Dark datasets, compared to eleven different
contemporary algorithms, and outcomes are evaluated via three sophisticated
metrics called the lightness order error (LOE), natural image quality evaluator
(NIQE) metric and blind/referenceless image spatial quality evaluator
(BRISQUE) metric, where it got the averages of 5.1578 one the LOE metric,
2.2879 on the NIQE metric, 16.7560 on the BRISQUUE metric, and 0.10958
on the runtime. Based on the attained results, the developed algorithm is the
best in various objective, subjective aspects, and runtime.
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