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Abstract

Aiming at the problems of low signal-to-noise ratio and insufficient contrast of infrared image, this
paper aims at infrared image enhancement. On the basis of the research on the existing popular
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image enhancement technologies, an image enhancement algorithm is proposed, which introduc-
es a parameterless attention mechanism module (SimAM) and uses U-Net with a cyclic residual
structure (RRB) to replace the original RetinexNet enhancement network. Firstly, the attention
mechanism is introduced into the decomposition network to improve the spatial feature extrac-
tion ability, and the illumination component and reflection component of the image are obtained.
Secondly, the light component and reflection component are fed into the U-Net enhancement net-
work with cyclic residual structure to obtain the enhanced light component. Finally, the enhanced
infrared image is output by multiplying the enhanced illumination component and the denoised
reflection component. The experimental results show that compared with the traditional Retinex
algorithm and the original RetinexNet algorithm, this algorithm can effectively improve the con-
trast, enrich the image details and texture, and improve the quality of infrared images.
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Figure 1. RetinexNet network model
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Figure 2. Attention U-Net network structure
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Figure 3. Differences between SimAM and channel attention and spatial attention
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Figure 4. Structure of cyclic residual convolution (RRB)

E 4. TEH%REE(RRB)EH

MR 5 R

decomposition
[ ] w » Noise operation
=] =) »>o5 YL
= 3 3 ,
> H Blls||H
>E>+>g» >+>\gw‘+%
> > >
o 5 © g N g = " Enhancement
O O o| TeN,
L | L 5
- _
FEESH ’f
1 | !‘w Zz
> U8 WOV L | =) m &
3 SINIE = 2 28
o | (B[] 5 B, & n g K
= | a | f - » o
> gl >+ g > + (¥ g + > (&)
of |&||e 2l g b e 5
S Q S &) < oW
o o o| £
=
|| LJ g
g
<)

Figure 5. Improvement of RetinexNet network structure
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Figure 6. Comparison of enhancement effects of low quality infrared images in different situations
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Table 1. Comparison of reconstruction indicators of different algorithms
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Method HE CLAHE MSR RetinexNet Proposed
PSNR 15.92 21.19 19.54 26.17 36.24
SSIM 0.72 0.92 0.90 0.93 0.95
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