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Abstract The scientific guard system is operated for security operations on the front line. Recently, an
artificial intelligence-based scientific guard system has been pilot-tested for performance enhancement.
The defection incidents on the front lines in 2020 and 2022 showed that the nighttime object detection
performance of a scientific border system is critical to ensuring successful security operations. The
purpose of this study was to implement an artificial intelligence model that can improve the nighttime
object detection performance and be applied to scientific guard systems. This paper proposed a deep
learning-based model that can improve the object detection performance at night so that it can be
applied to scientific guard systems. The nighttime object detection performance was improved by
constructing test data and applying histogram equalization to the original and modified daytime and
nighttime soldier images. Six datasets were then applied to YOLOv8 to produce the training models. The
performance between models was compared, analyzed, and validated. As a result, the model
performance trained with images using histogram equalization was improved compared to the model
trained with the original images. The concepts presented in this study can be applied to actual scientific

guard systems in the future.
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Fig. 1. GOP scientific guard system (Revised from [1])
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Fig. 2. Example of histogram equalization
(a) original image (Revised from [7]) (b) equalized image
(c) histogram of original (d) histogram of equalized
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Table 1. Existing military object detection studies

Researcher Target Model
Lee et al[10] car, helicopter, tank, human CNN
Kim et allll] tank YOLOV8

Hwang et al.[12] tank YOLOV5
Kim et al[13] ship YOLOv4
Jang et al[14] aircraft YOLOV3
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Fig. 3. Architectures of YOLOv8 (Revised from [15])
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Fig. 3. Experimental procedure
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Fig. 4. Training data images
(a) image from ROK website[17]
(b) crwaling from google[18]
(c) night processing (d) fog processing
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Fig. 5. Histogram equalization of validation data images
(a) original image (b) equalized image (c) histogram of original (d) histogram of equalized
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Table 2. Test dataset

Test Train set Valid set Total
A 80 35 115
#1
B 80 35 115
A 160 35 195
#2
B 160 35 195
A 160 35 195
#3
B 160 35 195
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Fig. 6. Training loss / validation loss during Training
(a) training loss (b) validation loss
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Table 3. Comparison of AP for each dataset

Name #1 (original) #2 (night) #3 (fog)
Tein | 1 AP0S4 AP 0.865 AP 0.890
Test B AP 0.952 AP 0.962 AP 0.964
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Fig. 7. Comparison of confidence score for test images
(a) front posture (b) front posture (c) front posture (d) left posture (e) right posture (f) kneeling posture
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