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A Lightweight Super-Resolution Network for Maritime Imagery
based on Re-parameterized Edge Convolution and Knowledge
Distillation
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Abstract

In maritime environments, distant small objects are difficult to identify because of optical sensor limitations,
reducing operators' ability to identify them. This paper proposes a lightweight super-resolution network for maritime
imagery targeting real-time processing on embedded platforms. The proposed network uses a Re-parameterized Edge
Convolution Block (RECB) to make use of edge information without additional computation or parameters. Maritime
domain adaptation and feature-based Knowledge Distillation (KD) are also incorporated. The proposed method achieves
PSNR comparable to similarly sized models while using the fewest parameters among the compared models, and
achieves the real-time in the embedded environment, demonstrating its applicability to real-time maritime surveillance.
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Table 2. Quantitative comparison on the maritime test set
(520 images, x4)

Vetrod  [Pararsi| MAGSG) | o | SSM
IMDN 7152 40.89 3803 9156
RFDN 4334 23.76 38.00 9151
SPAN 2236.7 24.49 37.86 9123

ECBSR 188.8 10.82 3763 9089

Proposed 167.6 963 37.69 9088
Teacher 12481 71.76 38.15 9176
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Table 1. Quantitative comparison on benchmark datasets
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Fig. 2. Qualitative restoration results comparison for the
maritime test set (@) HR, (b) bicubic, (c) ECBSR,
(d) RFDN, (e) IMDN, (f) Proposed method

Method Params(K) MACs(G) Set5 Set4 BSD100 Urban100 mangai09
SRCNN 69.3 63.73 2854/8414 | 2574/7240 | 25.37/.6828 | 22.05.6577 | 25.11/8311
VDSR 668.2 614.71 20.15/.8626 | 26.19/.7412 | 2581/7028 | 22.69/.6965 | 26.34/.8646
IMDN 715.2 40.89 20.64/8694 | 26.46/7492 | 26.04/.7090 | 23.11/7150 | 26.84/.8740
RFDN 4334 23.76 20.52/8667 | 26.36/.7462 | 26.02/.7078 | 23.01/.7108 | 26.71/8713
SPAN 2236.7 2449 20.47/8678 | 26.35/.7452 | 2595/7072 | 22.98/7091 | 26.59/.8693
ECBSR 188.8 10.82 20.17/8605 | 26.18/.7406 | 25.81/7017 | 22.72/6960 | 26.22/.8615
Proposed 167.6 9.63 20.23/8648 | 26.08/.7396 | 25.66/.6967 | 22.74/6972 | 26.34/.8607
Teacher 1248.1 71.76 20.65/.8699 | 26.46/.7492 | 26.08.7112 | 2322/7207 | 26.89/.8746
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Table 5. Small target quantitative evaluation

Fishing | Merchant

. Buoy
boat ship mAP@50
Method AP@50 | .
AP@50 | AP@50 (~30x30) (732x32)

(732x32) | (732x32)
Detection model | 0.423 0.498 0.344 0422

+ Proposed 0466 | 0523 | 0412 | 0467
method
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Fig. 3. Comparison of small target qualitative evaluation:
(a) Input image, (b) Detection result, (c) Enlarged image of
detection result , (d) Detection result enlarged image using

the proposed method
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