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Abstract

Object detection techniques are increasingly used to obtain information on physical characteristics or situations of a specific area
from remote images. The accuracy of object detection is decreased in remote sensing images with low resolution because the low
resolution reduces the amount of detail that can be captured in an image. A single neural network is proposed to joint the
super-resolution method and object detection method. The proposed method constructs a deep residual-based network to restore
object features in low-resolution images. Moreover, the proposed method is used to improve the performance of object detection by
jointing a single network with YOLOvS. The proposed method is experimentally tested using VEDAI data for low-resolution
images. The results show that vehicle detection performance improved by 81.38% on mAP@0.5 for VISIBLE data.
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Fig. 1. Flowchart of small object detection network based on super-resolution for remote sensing images
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Table 1. Comparison of object detection for several algorithms

Dataset VEDAI-VISIBLE VEDAI-IR
gt mAP@0.5 F1 Score mAP@0.5 F1 Score

Ren, et al.(Z&F)"" 32.00 0.212 - -
YOLOv3_SRGAN™ 62.45 0.591 70.10 0.687
YOLOv3_EDSR™ 74.32 0.754 70.62 0.727

Zhong, et al.[" 50.20 0.305 - -
YOLOv3_DRSN™ 79.10 0.789 76.16 0.765
Proposed method 81.38 0.819 79.82 0.800

12! 4. VEDAI-Visual HO|E{0f CHSt Z=TofAls 24K ZE 23t |1 (a) EDSR, (b) Mot dh
Fig. 4. Comparison of object detection results on VEDAI-Visual data (a) EDSR and (b) Proposed method
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