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Super-Resolution Image Reconstruction of Distributed
Infrared Array Camera
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Abstract To address the low resolution problem of infrared images in the medical field, we build a distributed array -
based infrared imaging system with a simple structure and a real-time performance that achieved an improved image
resolution using image algorithm processing. The proposed system is used to obtain four images with pixel-level
displacement. One of the images is used as a benchmark, and the other three images are registered. Then, the projection
of convex set algorithm is used to reconstruct the images and obtain a high-resolution infrared image. Finally, the
reconstruction method of a generative admissible neural network is employed to obtain the infrared super-resolution image.
Experimental results show that the infrared imaging system with a distributed array camera can realize real-time super-
resolution image reconstruction, and the infrared image resolution can be improved from 400 X 300 to 3200X 2400 (an
eightfold increment). Compared with the original image, the mean and standard deviation of the super-resolution
reconstructed image increase by 1.86% and 8.67% , while the entropy value remains basically unchanged. The proposed
image processing algorithm realizes the super-resolution reconstruction for infrared images, which meets the application
requirements of infrared super-resolution imaging in the medical field.
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Fig.1 Physical picture of distributed array infrared imaging system
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Tablel MV-GF120 camera parameters

Parameter Value
Spectral range /pm 8-14
Resolution 400X 300
Pixel size /pm 17
Frame rate /Hz 50
Viewing angle 53.13°X41.11°
F# 1.0
Focal length /mm 6.8
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Fig. 5 Schematic diagram and result of two-dimensional wavelet transform. (a) Two-dimensional discrete wavelet transform; (b) result

of wavelet decomposition
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Table 2 Comparison of image quality evaluation indexes

Image Entropy(H) Mean(u) Standard deviation(std) Resolution /(pixel X pixel)
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