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A Study on Mine Detection in GPR Images Using CNN
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Abstract The landmine zone in the Republic of Korea is 128kr and the landmines buried total at least
828,000 units. Ground penetrating radar (GPR) has improved mine detection performance, compared to
metal detection, in that it can detect non-metallic landmines not found by conventional detectors. Also,
GPR can check the detected landmines via video, increasing the detection rate and lowering the false
alarm rate. Even though many studies on artificial intelligence with radar signals have been discussed
to enhance the performance of image identification, private-level research based on actual GPR data has
been difficult to conduct owing to military security. This paper confirmed 99.5% accuracy by applying
a Convolutional Neural Network (CNN) model based on GPR data from Mine Detector II, scheduled for
use by the army, which is more accurate than in previous studies. In addition, we conducted
experiments based on three soil types and confirmed accuracies of 100%, 99%, and 98.9%. We expect
accuracy will increase further with the accumulation of data from field operations. In the future,
research will be conducted to reduce the false alarm rate by learning the waveforms of mine-like

substances.
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Table 1. Related research

Objective Method Data
S. Lameri Mine detection Convolutional Neutal| Virtual
et all6] ¢ Network data
J.HHam[7] [Mine detection| Freque.nCY- shifting Real data
filtering
Pipe position |Convolutional Neutal| Virtual
J-H.Chaelg] Estimation Network data
D.H.Kim[9] [Mine detection| Signal processing |Real data
Pipe position |Convolutional Neutal| Virtual
Y.J-Yool10] Estimation Network data
This paper [Mine detection Convolutional Neutal Real data
Network
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Fig. 5. A diagram of CNN model
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Table 2. Conditions of Combat experiment

Soil Sandy loam, Leaf mold, Bush

5cm, 10cm, 15cm(Anti-personnel mine)

Depth of mine 10cm, 20cm, 30cm(Anti-tank mine)

Buried angle 0°, 45°, 90°(M14)

Below 0.5m/s

Detection speed Above 0.5m/s

Distance from
ground

Fig. 6. Extracted image with mine

Fig. 7. Extracted image without mine

Ocm, 5cm
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Table 3. Comparison of related research

Test accuracy
This model(All type) 99.5%
This model(Sandy loam) 100%
This model(Leaf mold) 99%
This model(Bush) 98.9%
S. Lameri et all6] 95%
J.H.Chael8] 94.1%
Y J.Yool10] 92.3%
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