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¢ Introduce the projects that contributed to this
presentation

¢ Quick look at what the field work looked like
¢ \What we learned
¢ How our findings fit into the bigger picture
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EM61 MKZ1 Coil Evaluation Phase 1, 2002
EM61 MK1 Coil Evaluation Phase 2, 2003
EM61 MK2 Noise and Speed Study, 2004

EM61 MK2 Height and Clutter

ests, 2004



Bt Project Location

US Army Corps
of Engineers

Engineering and Support

Center, Huntsville



Coil Configuration

US Army Corps

of Engineers Eval uations

Engineering and Support
Center, Huntsville

Configuration #1  Configuration #2 Configuration #3

0.5m
0.5m 0.5m

Configuration #4

0.5m

0.5m
0.5m 0.5m

Configuration 85

Configuration #6

Configuration 47




e Coil Configuration

US Army Corps
of Engineers

Engineering and Suppor Evaluations

Center, Huntsville

Configuration #6

Configuration #7

Configuration #5



Bt Noise & Speed Tests

US Army Corps
of Engineers

Engineering and Support

Center, Huntsville



by Height Tests

US Army Corps
of Engineers

Engineering and Support

Center, Huntsville



s What We’ve Learned:
us army Corps - Dy 1fferent Coils = Different Detection

of Engineers

Engineering and Support
Center, Huntsville

EM61 Bottom Coil
m\y
069 026 120 214 309 403 497 591 686 780 874 9.689
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Figure 4-2: Background Noise, Sum of all Channels

Background Noise - Grid 1 Sum of Channels
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Figure 4-4: Example Calculation of Percentage Increase Above Background

Anomaly G1-7, man-portable EM61 MK2 - normal speed Anomaly G1-7, man-portable EM61 MK2 - slow speed
o5 25
136mV = peak value 20.9mV = peak value
"':muds ﬂ:': h":les the minus three times the
standard dewviation standard deviation
(19.9mV —6mV) (23.9mV = 3mV)
12mV = six times
10 the standard 10
deviation BmV = six times
(std.dev.=2mV) the standard

Deviation
w (std dev.=1mV)
-5 \\/\/\J\\[\'W . W W

Peak signal as a function of percent increase from background:
Peak signal as a function of percent increase from background: 348%=(20.9/6)100

113%=(13.612)"100
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What We’ve Learned:
Different Speeds = Very Different SNR
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Figure 4-6: Example of readings associated with SNR analyses

Readings above background Location of peak response
within masked region (bold)
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Figure 4-9: Anomaly Size Example 2
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COIL CONFIGURATIONS

¢ No appreciable
differences in anomaly
detections at our site

+ Smaller loops do increase
“resolution”

& Larger loops detect larger
items deeper

¢ Larger loops not as good
as smaller loops at
detecting smaller items

SURVEY SPEEDS &
PLATFORM STABILITY

¢ Higher speeds yield lower
SNR

¢ SNR decreases at a rate
that is proportionally
greater than the increase
In noise alone

¢ Platform Flexure seems to
contribute a significant
degree of noise

¢ Noise and signal
responses increased the
closer the coils are to the
ground—suspect flexure

¢ Anomaly size will change
with changes in speed

SENSOR HEIGHTS

& CLUTTER

No appreciable
differences in noise levels

Signal responses change
proportionally with
clutter responses

The size and
characteristics of the
clutter affect the
measured response

Discrimination may be
feasible under some
circumstances
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To the Client

¢ Contracting: identifying
“definable features of
work”

¢ QA: Learned to
recognize where to start
looking

¢ Agree up-front on data
needs

¢ Basis for accepting
Selection Criteria

To the Contractor’s

¢ Proposals: coll
selection, speed,
production consistency

¢ Data Needs & QC:
speed, flexure, height,
anomaly selections

¢ Document
discrimination decisions

¢ Continuous checking of
decisions



