é
1
T -
- |
1 Kl ‘
I
i | I |

5IS 2004

er Haugen
PRES-208064

Chara

Ultra Wldeband (UWB)

&l
—

Radar

hl\

Acknowledgements:
Co-author:

Richard Leach

LLNL MIR group

Greg Dallum

Steve Freeman

Carlos Romero |

Pat Welsh R
Special Thanks

Union Pacific Railroad




Potential sponsors at DOD (Army, Navy)
and DHS have interest in automated
detection, characterization, and

i | assessment of vehicle traffic. (trains,
trucks, tanks, autos, etc.)
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Signal Processing

— Presence of a target (train or automobile)

— Direction of target travel
— Speed of target

sjeo9) 1099loid

— Location of target (lane/track of travel)

| — Target car count (train)

i — \/ehicle/train car identification



e Low power, battery operated
e Rapid set-up
e Remote data processing and/or exfiltration

Operate in a variety of weather conditions and
times of day

Standoff from road/tracks
Low cost, disposable
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Sensor Options and Comparison

Opera- | Data Weather | Cost Lifetime
tion Complexity
Camera Difficult | Difficult Clearr, High Short
Day
Magnetome | Difficult, | Reasonable | All Low Long
ter/ no
Geophone |standoff
Optical Difficult | Reasonable, | Clear Medium | Medium
beam insufficient
Red - Unacceptable

Meets all requirements




ange M\h Is look for
motion at a specific
distance from the sensor
= Two are combined to
measure target speed and
direction
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Low power target
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1ge er giving radar reflect|V|ty
| E a function of distance
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Swept-range radar estimates:

Dis (3ft span)
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e Detection
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e Car count
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e Discrimination

]

SIsSAleuy abuey-1domg

 mmmm— ST -
& - Location L i S
N s o g

\ . Speed * s & 8 __&__* &
\\ « Direction * = ‘g_i_:i

w
\
|
\

4
I
1
A e B

* using 2 radar




Project Goals and Restrictions
Sensor Selection and Descriptions
Sensor Testing and Performance
Data Collection
Data Analysis




LINEAR SLIDE

RADAR UNIT -

TARGETS 4x4cm
Unistrut material (3)

CONCRETE SLAB FLOOR
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UWB Radar performance evaluatlon
and verification test
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Radar tested by scanning a
N series of metal targets while
IU the heights and distance

. between the targets is

iIncreased
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3 lengths of 4cm square stock centered at 15cm spacing (reH)
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measurements and provide ground-truth
for the signal processing

ERRRREENRRRE:

of train travel D u u
1::] / Swept Range i
ﬂ /-//ﬁ E R:a.ﬂ:ﬂ_l‘, one
elevated, one on
Laser radar and iy
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tripod for speed
urment and
s e \ General porpose,

uncoordinated video
camera for test
documentation and

train profiling.
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Desired Statistics ﬁ
L—> Signal Processing
UWB Radar Returns
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UWB Radar Returns

Signal Processing

e ok 3
3 X L >

— Presence of a target (train or automobile)

— Direction of target travel
— Speed of target

— Location of target (lane/track of travel)

— Target car count (train)

— Vehicle/train car identification



Further data analysis details available.
Refer to the LLNL Micro-Power Impulse
Radar group for additional information.
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Our research has shown that a low
power, UWNB radar-based
hardware/software combination can
be used to autonomously detect,
characterize, and identify target trains
and potentially other types of vehicles.

Questions?




