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Analyzing Target Detection Performance in Satellite Images Using
Super Resolution Techniques
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Abstract

The images obtained from low-altitude cluster satellites suffers from lower quality and resolution compared to those acquired
from satellites positioned in medium or geostationary orbits, leading to reduced efficiency in surveillance and reconnaissance. This
paper proposes a method that enhances the quality of low-resolution satellite imagery by employing Super-Resolution (SR)
technology and subsequently improves detection performance by identifying targets within the enhanced imagery. The experiments
analyze the performance of various SR neural networks concerning satellite images and demonstrated that by integrating various
SR neural networks with the prominent detection neural network, Rotated RetinaNet, it is possible to enhance detection
performance. This combination of SR neural network and established detection framework leads to improvements in the overall
accuracy and reliability of surveillance and reconnaissance.
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Fig. 1. Integrated framework for Super-Resolution and Target Detection using preprocessing with super-resolution imaging
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Fig. 2. Detection Results: (a) Low-resolution image, (b) 2x SR image uisng SwinIR, (c) 2x SR image uisng HAT-L
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Fig. 3. Detection Results: (a) Low-resolution image, (b) 4x SR image uisng ESRGAN, (c) 4x SR image uisng SwinIR,
(d) 4x SR image uisng HAT-L
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Table 1. SR Performance (PSNR) and Detection Performance (mAP)
for Low-Resolution Images and its 2x Super_Resolution Images

X2 PSNR mAP
LR image - 0.56
SwinlR 25.98 0.58
HAT-L 25.98 0.57
I 2. MaE AAT 09| 4 =TalAklst AM| CiSt ZTsAlst M

(PSNR) ¥ EtX| M5(mAP)
Table 2. SR Performance (PSNR) and Detection Performance (mAP)
for Low-Resolution Images and its 4x Super-Resolution Images

x4 PSNR mAP

LR image - 0.50

ESRGAN 26.71 0.65

SwinlR 27.05 0.58

HAT-L 29.56 0.61
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