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Abstract: To solve the problem of low-resolution infrared images affecting viewing and aiming in the
photoelectric field, a lightweight multi-scale aggregation network is proposed to enhance the resolution of
the central region when the IR image is zoomed. First, the algorithm uses scale kernels of different sizes to
extract feature information and employs a shallow residual structure to effectively aggregate local
multi-scale residual features, thereby obtaining stronger feature representation capability. Then, a channel
attention layer based on contrast perception is used to aggregate more multi-scale feature information.
Finally, a high-resolution infrared image with rich detail and clarity is reconstructed. Simulation results
show that the zooming method can extract fine multi-scale feature information without introducing

additional parameters and can produce clear reconstruction results.
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Fig.1 The improved electronic zooming network
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Fig. 2 Multi-scale aggregation module
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Table 1 Comparison of super-resolution reconstruction results for typical images and their test-data sets, where black represents the

best result
Dataset Scale Bicubic SRCNN VDSR EDSR GAN-SR Proposed
2x  33.12/0.9219  35.73/0.9544  37.52/0.9522 38.17/0.9600 38.08/95.35 38.17/0.9631
img_01 3x  30.38/0.8682  32.57/0.9087  33.67/0.9215 34.56/0.9248 34.77/0.9301  34.79/0.9287
4% 28.41/0.8102  30.28/0.8709  31.35/0.8838  32.15/0.8917 31.82/0.8991  32.11/0.9011
2x  29.56/0.8432  32.35/0.9045  33.03/0.9124 33.87/0.9153 33.85/0.9199  33.91/0.9201
img_02 3x  27.20/0.7384  30.110.8726  29.78/0.8425 30.25/0.8954 30.45/0.8452  30.53/0.8467
4x  25.92/0.6679  27.48/0.7427  28.11/0.7701 28.75/0.7846 28.71/0.7911  28.91/0.7912
2x  26.87/0.8403  29.12/0.8965  30.76/0.9144 32.49/0.9384 32.84/0.9125  33.02/0.9362
img_03 3x  24.69/0.7439  25.99/0.8075  27.01/0.8257 28.75/0.8647 28.78/0.8655  28.95/0.8702
4% 23.28/0.6544  24.81/0.7204  25.22/0.7528  26.62/0.8034 26.68/0.8017  26.71/0.8034
2x  31.24/0.9387  33.24/0.9451  33.38/0.9614 34.95/0.9648 35.25/0.9684  35.35/0.9641
DIV2K 3x  28.12/0.8907  29.64/0.9127  30.14/0.9215 31.26/0.9341 31.29/0.9354  31.42/0.9354
4x  26.58/0.8486  27.74/0.8705  28.14/0.8803 29.35/0.9014 29.38/0.9011  29.24/0.9024
2x  30.15/0.9217  31.53/0.9197  31.82/0.9201 32.07/0.9297 32.21/0.9311  32.32/0.9308
Self-built  3x  27.15/0.8295  28.24/0.8336  29.11/0.9012  29.25/0.8924 29.29/0.8174  29.67/0.8947
4% 26.64/0.8074  27.14/0.8391  27.32/0.8765 27.71/0.8607 27.86/0.8653  27.84/0.8724
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Fig.5 Visual results for a scale factor of 2”on the different models
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Fig. 6 Visual results for a scale factor of 3* on the different models
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