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Infrared Image Super-resolution Using Improved Convolutional Neural Network

LIAO Xiaohua, CHEN Niannian, JIANG Yong, QI Shifeng
(Southwest University of Science and Technology, College of Computer Science and Technology, Mianyang 621010, China)

Abstract: Image super-resolution algorithms based on convolution neural network can be classified into two
steps: image size enlargement and image detail recovery/enhancement. During the detail recovery process,
the convolution layer learns the feature directly from the input image and takes the feature as the input data
of the next convolution layer. In this study, a novel convolution neural network algorithm is proposed to
enhance the feature expression ability of input and channel images in convolution layers by the selective
gray transformation of the input and channel images. The experimental results demonstrate that the
super-resolution reconstruction effect of the proposed method is superior to several typical algorithms in
both conventional infrared images and the infrared images collected from our laboratory, and the proposed

method can be applied to recover more details.
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Fig.3 Improved convolutional neural network
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Fig.5 Linear gray-level transform PSNR curves with different

additions with an upscaling factor 2

78

(c)Zoom(1/2)
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Table 1  Comparison of super-resolution reconstruction of public infrared images by different algorithms with an upscaling factor 3

PSNR/dB
Test Images —
Bicubic Yang Dong Ours
IR_18rad 34.4808 34.4424 35.0245 35.0325
IR_meting012-1500_g 40.6203 40.5544 42.0924 42.1444
IR_meting016_g 43.2997 43.3198 445585 44.7380
Average 39.4670 39.4387 40.5585 40.6383

(a) Groundtruth(PSNR)

(b) Bicubic(35.6045)

(c) Yang(36.1589)

(d) Dong(37.1530)

(e) Ours(37.6926)
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Fig.8 Comparison of super-resolution reconstruction of laboratory acquisition images by different algorithms with an upscaling factor 3
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