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Abstract The need for rapid and accurate drone detection in urban areas has become increasingly
important due to the recent commercialization of drones and rapid increases in their illegal and military
use. However, currently, most public CCTV systems operate at low resolution, which makes it difficult
to identify and track small-sized drones accurately. To address this problem, this study introduces an
image super-resolution technology that enhances the quality of low-resolution CCTV images and
explores resultant improvements in drone detection performance. By utilizing SRCNN, the resolution of
low-resolution images was enhanced, and YOLOv8 was then used to analyze improvements in drone
detection performance. The experiment revealed that images processed with super-resolution in
environments including the sky and complex backgrounds significantly improved drone detection
performance compared to low-resolution images. Specifically, the drone detection performance of
low-resolution images against a sky or a complex background improved from an average AP of 0.67 to
0.707 and an average AP of 0.773 to 0.812, respectively, which corresponded to performance
improvements of 5.52% and 5.05%. The methodology devised during this study is expected to
significantly contribute to drone detection technology and enhance abilities to conduct drone operations

in urban areas.
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Table 1. Research of object detection using super
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Model
Researcher Super Object Target
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Kim et al. SRCNN, YOLOv5 Plant
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Fig. 1. Research flow chart
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Fig. 2. Drone dataset
(a) Drone in the sky (b) Drone in complex background
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Fig. 3. Images generated by SRCNN

(a) Low resolution (b) Super resolution

Table 2. Dataset of Research

Research Train Validation Test Total
Super Resolution| 91 - 20 111
Object detection| 356 104 40 500
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Table 3. Google colaboratory pro environment

Model |GPU| RAM
SRCNN | Tegla
YOLOv8n | T4

Frame work
TensorFlow 2.15.0
Pytorch 2.1.0

CUDA | Python

50.99GB| 12.2 |3.10.12
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Table 3. Comparison of AP average

Average of AP

Comparison
LR SR
sky 0.67 0.707 + 0.037 (5.52% 1)
complex 0.773 0.812 + 0.039(5.05% 1)
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Fig. 4. Result of object detection
(a) Complex background in bounding box
(b) Simple background in bounding box
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