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ABSTRACT : As part of strengthening energy security and responding to climate change, the government has promoted various
renewable energy measures to increase the development of renewable energy facilities. As a result, small-scale solar installations in
rural areas have increased rapidly. The number of complaints from local residents is increasing. Therefore, in this study, deep
learning technology is applied to high-resolution aerial images on the internet to detect solar power plants installed in rural areas to
determine whether or not solar power plants are installed. Specifically, I examined the solar facility detector generated by training the
YOLO(You Only Look Once) v2 object detector and looked at its usability. As a result, about 800 pieces of training data showed a
high object detection rate of 93%. By constructing such an object detection model, it is expected that it can be utilized for land use
monitoring in rural areas, and it can be utilized as a spatial data construction plan for rural areas using technology for detecting

small-scale agricultural facilities.
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Figure 1. Solar panel detection modified YOLO v2 framework
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7}. YOLO(You Only Look Once) v2
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Table 1. The Results of Evaluation Object Detection Model

Case Type Mean IoU
Z1 0.79
1 72 0.75
Z3 0.74
Wi 0.77
2 w2 0.77
W3 0.74
Ml 0.78
M2 0.77
3 M3 0.77
M4 0.73
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Figure 5. Output images of solar panel detection model

Table 2. The results of solar panel detection by 10 types

(Unit: %)
Type Zoomed images Wide images Mixed images
Test Z1 72 73 Wi W2 W3 Ml M2 M3 M4
Test 1 14 11 70 2 45 88 15 11 87 92
Test 2 9 8 71 2 43 90 11 48 83 93
Test 3 10 11 75 1 43 89 15 51 84 93
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Table 3. Compare of Evaluation Object Detection Model

Case Type lfr Z:ir:iii Miss Rate
Z1 0.33 0.7
1 72 0.24 0.8
73 0.56 0.5
Wil 0.37 0.7
2 w2 0.12 0.9
W3 0.52 0.6
Ml 0.14 0.9
3 M2 0.42 0.6
M3 0.52 0.6
M4 0.67 0.4
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