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Abstract: A non-contact acoustic resonance method for landmine detection was studied by a laser self-mix-
ing interference vibration measurement technique. Based on the principle of the laser self-mixing vibration
measurement technique, taking a type 69 anti-tank plastic landmine, a type 72 anti-tank metal landmine,
and a type 58 anti-personnel rubber landmine and brick as testing targets, an experimental system was built
to measure their acoustic characteristics. Experimental tests were conducted for a comparative analysis.
An experimental system for detecting buried landmines was designed and built, and the laser self-mixing
vibration measurement technique was used to study the acoustic vibration characteristics of different types
of buried landmines and those of the same landmine under different buried depths and soil conditions. The
experimental results show that landmines exhibit unique multi-modal vibration characteristics under exter-

nal excitations. Buried landmines exhibit different acoustic vibration characteristics under different buried
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conditions. The vibration intensity increases with the increase of buried depth and decrease of soil porosi-

ty, thus is not sensitive to soil humidity. These results indicate that the laser self-mixing vibration mea-

surement technique can be used for the non-contact detection of acoustic vibration characteristics of land-

mines. The acoustic vibration characteristics of buried landmines are different from other objects such as

bricks and are related to the type of landmine and the buried conditions.
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Fig.1 Schematic diagram of three-mirror cavity model
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Fig.2 Simulated vibration signals and corresponding self-

mixing signals

3 WF F R4 AN

BT LREOE AIRS T IR R, A PR
R RS 73 vk W 5T T 0 7 B 7 AR AR



43

T B, A O AR S DR BOR TR A SRR R S 5 b i B 713

AR e 250 ) ok o e () IR O 5K, 0 iR
Sh7e EARIC Y R EAT PO o SR R A% Y SR AR
7 B AR W A 5, R O 15 5 5 A /Y
KA R S BOR ER BOl R B S S 8
5 A PR MBS IR ) o i 3BTRS
R PR S R G A T B RO R AR RS
Jt AR A IR A RS S0 B AT AL S 5 X
G (HH) o JyEERCE TR E AR S O
R A I IR (ORI 1 00 1) I 3 A5 5 o B
ot A TR A IR A5 Rode R 5 AR 48 R A5 23 A 4%
A g A 31 1 4% 3 £ 5 S A8 00 A SO K dis
RERG AR EAL, i i L B B
BAF AT — A BRI R

MR T

AR

3l T RS R R I i S R AT
Fig.3 Experimental system for landmine modal charac-

teristics measurement
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Fig. 12 Amplitude-frequency characteristic curves and 3D graphs of vibration intensity under different soil porosities
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