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performance of EMI sensors and If condltlons are severe enough space was tested against published results to validate the model.

render them useless. A simple A ring of AWG 22 wire with

- AWG 22 Ring: Verificati
circuit model is often used to a 3 cm loop diameter has a ng: TEHTcation

express the EMI response of a et alessy” single imaginary peak at & - Real L
target analytically. This analytic Eo oy S 10.1kHz. Figure 5 depicts ' < .o — Imaginary 7
model produces a response the COMSOL results for this | € ;40 ,,,E._
function that contains unique ring. The imaginary peak is §0_0007 // \\
characteristics based on the located at 9.5 kHz which is 0 Frme l
100 1000 10000 100000

target’s electromagnetic properties.
This work uses the analytic model

INn agreement with both the -0.0007
Frequency (Hz)

theoretical value and with — S ; P
. . . . ; —jgure i easure Fesponse unction Fom
for validation, then investigates the Scott's measured value [4]. CgI\/ISOL simulation used tg validate the model.
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half-space on the response of a advanced EMI sensor called the VMR2 ReSU ItS The ground half-space was added after the model
target. Minehound [2]. was validated for a ring target in air. Various levels of static MS

. _ | | were chosen based on standards for soil severities developed by
Computational Methods: The Magnetic Fields e European Committee for Standardization [5]. Figure 6 shows

interface frOm the AC/DC MOdUIe iS used to CompUte the magnetiC that the real portion Of the respOnse iS Most aﬁ:ected by the
flelds and induced currents by solving Maxwell's equations using the
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Figure 2 depicts the modeling environment. Figure 3 shows the g-ooml‘m—* 1000 10000 100000 oo ceovere ceal  and imaginary
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Domain various levels of super-paramagnetic ground.
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<H3r<|3fund 7\ Conclusion: The modeling results give insight into how
AP Air Domain z magnetic soil couples with the response of a target. The effects
XJY g of the super-paramagnetic ground adversely affect the response
! of an EMI sensor diminishing its ability to find visually obscured
Figure 2: The modeling environment. Eigure 3: Transmit and receive coils with a objects. Future work aims to incorporate the electric circuits
ring target physics to model transient effects and modeling ground
A well-established model for super-paramagnetic ground assumes penetrating radar using the RF module.
a log-uniform distribution of magnetic relaxation constants
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