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Abstract As urbanization accelerates across the Korean Peninsula, the necessity for artillery operations
in urban environments has increased. However, selecting artillery positions in urban areas remains
challenging due to limitations in pre-reconnaissance of North Korean regions, the excessive workload
of reconnaissance teams, and the lack of equipment for measuring building heights. This study proposes
a method to automatically determine viable artillery positions by utilizing a U-Net-based deep learning
model to analyze 2D aerial imagery. During the research process, buildings in Pyongyang were classified
into three types (apartments, commercial buildings, and houses), and a dataset was constructed for
training. Using the U-Net model, building types were identified, and minimum building height (=19m) and
a safety radius (40m) were applied based on the descent angle of enemy artillery (152mm self-propelled
gun) to determine suitable artillery positions. The trained model achieved approximately 80% accuracy
in identifying artillery positions, and an analysis of the loss function and accuracy suggested areas for
further model improvement. This study is the first attempt to apply deep learning to urban artillery
position analysis. In the future, incorporating Digital Flevation Model (DEM) data, along with road and

bridge information, is expected to enable more precise position selection than previous methods.
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Table 1. Dataset of deep learning model

Category Value

The number of datasets 2,700

Dataset size 256x256 pixel
3
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Table 2. Hyperparameter Configuration

Category Value
Batch Size 8
Train Epoch 50
Learning Rate 1.00e-04
Optimizer Adam
Loss Fuction Binary Cross Entropy

ko] AYH ¥, A= FFol E5% Binary Mask
£ 4%, A9 A2 4 7Ieo= ¥ 40mE
oz 4gstel mHo] BE K5 A AAE A
o= gusigct
ol#lo] Fig 25 B3 & 4 9io] LA
79 A& /3 tlolHE a5t 23t gho] Bindary-
Mask® H7|€t}. ojuff Fe12 A|Qj=|1 ofwtE 9 47}
ot 3719 g ASS SR vy 4J0mE A4 &
12 QEAT} Hmo K 7HET A AAE A
g 4 ek
Original
Image
Binary Mask (Threshold Applied) Final Processed Mask
Bindary
Mask
Safety
Distance
Setting

Fig. 2. Learning dataset of deep learning model
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