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Abstract

Since a soldier manages a hand-held landmine detector by hands, it is necessary to develop a system that can detect
the target quickly and accurately. However, the hand-held landmine detector used in Korea has a problem that it can only
detect the metal mines. Therefore, it is important to solve the problem and to develop a hand-held landmine detection
system suitable for the Korean environment. In this paper, we propose a hand-held landmine detection system suitable for
the Korean environment using ground penetrating radar. The proposed system uses depth compensation, matched filtering,
and frequency shifting filtering for preprocessing. Then, in the detection step, the system detects the target using the edge
ratio. In order to evaluate the proposed system, we buried landmines in sandy loam which is most of the soil in Korea
and obtained a set of ground penetrating radar data by using a hand-held landmine detector. By using the obtained data,
we carried out some experiments on the size and position of the patch and the shifting frequency to find the optimal
parameter values and measured the detection performance using the optimized values. Experimental results show that the
proposed preprocessing algorithms are suitable for detecting all landmines at low false alarm rate and the performance of
the proposed system is superior to that of previous works.
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Fig. 1. Data acquisition process of ground penetrating
radar.
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