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[Abstract]

In this paper, we analyzed the performance of IoT based smart wearable mine detection device.
There are various mine detection methods currently used by the military. Still, in the general field,
mine detection is performed by visual detection, probe detection, detector detection, and other detection
methods. The detection method by the detector is using a GPR sensor on the detector, which is
possible to detect metals, but it is difficult to identify non-metals. It is hard to distinguish whether the
area where the detection was performed or not. Also, there is a problem that a lot of human resources
and time are wasted, and if the user does not move the sensor at a constant speed or moves too fast,
it is difficult to detect landmines accurately. Therefore, we studied the smart wearable mine detection
device composed of human body antenna, main microprocessor, smart glasses, body-mounted LCD
monitor, wireless data transmission, belt type power supply, black box camera, which is to improve the
problem of the error of mine detection using unidirectional ultrasonic sensing signal. Based on the
results of this study, we will conduct an experiment to confirm the possibility of detecting underground
mines based on the Internet of Things (IoT). This paper consists of an introduction, experimental
environment composition, simulation analysis, and conclusion. Introduction introduces the research
contents such as mines, mine detectors, and research progress. It consists of large anti-personnel mine,
MI16A1 fragmented anti-mine, M15 and MI9 antitank mines, plastic bottles similar to mines and
aluminum cans. Simulation analysis is conducted by using MATLAB to analyze the mine detection
device implementation performance, generating and transmitting IoT signals, and analyzing each received
signal to verify the detection performance of landmines. Then we will measure the performance through
the simulation of IoT-based mine detection algorithm so that we will prove the possibility of IoT-based

detection landmine.
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Fig. 1. loT based mine detection device test
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Fig. 3. Arrange mine buried at test place
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Fig. 5. Bury a mine

Fig. 6. Camouflaged and buried mines

III. Analysis on IoT based buried mine
detection simulation
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Table 1. Link Budget Parameter
Parameter values
Tx Power -5 dBm
Tx Antena Gain 0 dBi
Rx Antena Gain 0 dBi
Rx Sensitivity -100 dBm
Center Frequency AGHz
Mine reflection area 20 x 20 cm2
Ground Depth 5cm
Ground Attenuation Factor 26dB(round), 2.6dB/cm
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Fig 8. The simulation algorithm
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Fig 10. receiving signal wave when a mine is not detected

Table 2. A type of mine and specification

Type Diameter Height Depth Remarks

M14
Anti-Person
al-mine

5cm 4.5cm 5cm -

M16A1
Anti-Person
al-mine

Include
Fuse
(21cm)

10cm 12cm 5cm

M19
Anti-Tank-
mine

33cm 8cm 20cm -

M15
Anti-Tank-
mine

32cm T1cm 20cm -
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IV. Conclusion
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