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Abstract Recently, border monitoring systems have become important worldwide, and as a result,
automated intelligent border monitoring systems are being strengthened around the United States and
Europe. This phenomenon is also seen in the military, and its beginning is the scientific boundary
monitoring system. However, the scientific boundary monitoring system used by the army requires fast
and accurate enemy monitoring and detection for the success of important boundary operations, but it
still has many problems. Therefore, this study proposed deep learning-based image data classification
and confirmed the possibility of a scientific boundary monitoring system based on this proposal through
case studies. Hence, this study provided high reliability through image recognition using deep
learning-based artificial intelligence in automatically monitoring enemy intrusions. Notably, 400 weapon
system images divided into 4 classes were collected and preprocessed to enable the analysis classes of
this study. Learning was performed by applying the VGG 16 model to the processed image data. And
examining the classification accuracy using 10 image data for each class made it possible to confirm
the possibility of using the proposed deep learning-based image data classification in the scientific
boundary monitoring system. Therefore, this study is meaningful in that it presented an objective and
automated scientific boundary monitoring system compared to the previous system in which there were
many subjective judgments and mistakes of troops.
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Fig. 3. Overall research framework.
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Fig. 4. Images used in this study.
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