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Improved Back projection Algorithm Used in Underground Target Detection
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Abstract In order to solve the problem of targets detection underground an imaging algorithm is proposed
based on the model of electric quadruple radiation. The lack of back-projection algorithm is analyzed quali-
tatively a mathematical model of the underground target imaging which proceeds fromthe effectiveness
of underground targets imaging and delay characteristics of electromagnetic wave propagation is built by
improving the model of electric quadruple radiation and the implementation process of the algorithm is
given based on the derivation of time-delay compensation formula. MATLAB simulation verifies that the
improved back-projection imaging algorithm is effective in detecting target underground and corrective in
realizing the time-delay compensation. Then the algorithm is applied to the imaging of holes and landmines
hided in the rock soil mass aswell as to the urban pipeline underground the effect of undulating ground
and noise to imaging results is also analyzed.

Key words underground target imaging back-projection algorithm electric quadruple; time-delay delay
compensation
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Fig-3 The model of time-delay compensation
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Fig-4 Imaging of an underground metal pipeline
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Fig.8 Imaging of single metal landmines

[- 1.7

[1]

[21

[31

[41

[°]

[1]

[]

[1]

75

References)

DemarestK Plumb R Zhubo H.FDTD modeling of
scatterers in stratified media[J]. IEEE transactions on
antennas and propagation, 1995 43(10) 1164-1168.
Sullivan A Damarla R Geng N et al. Ultra wide-
band syntheticapertureradar for detection ofunex-
ploded ordnance modeling and measurements [J]-
IEEE transactions on antennas and propagation 2000
48(9)1306-1315.

BoY Rappaport C. Response of realistic soil for GPR
applicationswith 2-D FDTD[J] . IEEE transactions on
geoscience and remote sensing 2001 39 (6): 1198 -
1205.

Uduwawala D Gunawardena A. A fully three-dimen-
sional simulation of a ground -penetrating radar over
lossy and dispersive grounds[ C]//First intemational
conference on industrial and information systems.Pera-
deniya 1EEE press, 2006 143-146.

Cai Lixin.Ultra-wide-band model-based synthetic aper-
ture radar imaging through complexs media[D]. Ohio:
TheOhio state university 2000.

[J1- 1997 13(1) :8-14.
FANG Guangyou ZHANG ~hongzhi WANG Wen-
bing. Study onthe electromagnetic scattreing proper-
ties of 3D object[J]. Journal of microwaves 1997 13
(D 814. (inChinese)

- 2005 25(8) 734-
738.
ZHU Yapmg SHEN TmgzZt WANG Weijiang,et al.
New signal detection algorithmfor through-wall radar
system[J]. Journal of Beijing institute of technology
200525 (8) 734-738.(inChinese)
. /

MPSTD [J1- 2007 ,23(6) 1-6.
YANG Hu,JIANG Yongm MAO Junjie. MPSTDal -
gorithm simulations of scattering by objects buried in
il with the plane or rough soil-air surface[J]. Journal
of microwaves 2007,23(6) 1-6.(inChinese)

[D]. 2010.
LU Jingjin. Thethree dimensional numerical simula-
tion of electromagnetic multiplenetworkandapplica-

tion research[D]. Beijing:China science & technology
university, 2010. (inChinese)



