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(Infrared Image Sharpness Enhancement Method Using
Super-resolution Based on Adaptive Dynamic Range Coding
and Fusion with Visible Image )
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Abstract

In general, infrared images have less sharpness and image details than visible images. So, the prior image upscaling
methods are not effective in the infrared images. In order to solve this problem, this paper proposes an algorithm which
initially up-scales an input infrared (IR) image by using adaptive dynamic range encoding (ADRC)-based super-resolution
(SR) method, and then fuses the result with the corresponding visible images. The proposed algorithm consists of a
up-scaling phase and a fusion phase. First, an input IR image is up-scaled by the proposed ADRC-based SR algorithm. In
the dictionary learning stage of this up-scaling phase, so—called ‘pre-emphasis’ processing is applied to training-purpose
high-resolution images, hence better sharpness is achieved. In the following fusion phase, high—frequency information is
extracted from the visible image corresponding to the IR image, and it is adaptively weighted according to the complexity
of the IR image. Finally, a up-scaled IR image is obtained by adding the processed high-frequency information to the
up-scaled IR image. The experimental results show than the proposed algorithm provides better results than the
state-of-the-art SR, i.e., anchored neighborhood regression (A+) algorithm. For example, in terms of just noticeable blur
(JNB), the proposed algorithm shows higher value by 0.2184 than the A+. Also, the proposed algorithm outperforms the
previous works even in terms of subjective visual quality.
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o He|A At AEE wo|2 AREL o] 733} Set 9 2.827 2.9129 2.8742 2.9097
AA 18 9o - e} o] Brlo] ALati= AL ol Set 10 1.7936 1.8377 1.8227 2.2029
8 4= olt}. Set 11 4.2567 4.9347 45015 5.4768
Set 12 2.7815 2.8901 2.697 3.3041
V. = Set 13 3.2225 4.3098 34537 4.3836
Set 14 2.3602 2.7989 2.556 2.6769
Set 15 3.3155 3.8232 34519 3.9248
Average | 3.2662 37721 34197 3.9905

a2 9. Set 1 ME ZHah bICUbIC ) A+ 7ItH C ) M ot=l SR 7ot M,

Fig. 9. Comparison result for Set 1; b|oub|c A+, (c) only SR, (d) proposed
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a2 10. Set 4 A& Z1k (a) bicubic, (b) A+ 7|t o ) ®et=l SR 7IE1F_F HME (d) Mt 7]
Fig. 10. Comparison result for Set 4; (a) bicubic, (b) A+, (c) only SR, ( proposed

a2l 11, Set 8 A& Z1k (a) bicubic, (b) A+ 7It” o X ok=l SR 7|E1”J Mg (d et 7|
Fig. 11. Comparison result for Set 8; (a) bicubic, (b) A+, (c) only SR, ( proposed

a2l 12, Set 11 A& ZAaf bICUbIC b) A+ 7™, (o) MlekEl SR 7It.'=1“._r HEZ (d) Mt 7y
Fig. 12. Comparison result for Set 11; (a) bicubic, b A+, (c) only SR, ( proposed
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