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Sensors Directorate

Our.Missi8gy

To Iead}kﬁ:\‘d‘rfcovery, develop%ent, and integration
of affordable sensor and countermeasure
technologies for our/warfighters.
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Priority Warfighter Needs

Being Addressed by Sensors Directorate

Sense, identify, and track all air and surface targets
and threats world wide and in all weather

o Counter “difficult” targets (WMD, hidden, LO)

e Protect air and space assets

Control the battlespace electromagnetic spectrum

Rapidly prosecute time-critical targets and threats

Balance: Performance & Affordability .
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o Technology Thrusts
Radio Frequency Electro-Optical Automatic
Sensors & Sensors & Target Recognition

Countermeasures Countermeasures & Sensor Fusion
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Application Sub-thrusts  .gattlespace Access

— e * Persistent ISR of the Battlespace

* Prosecution of Time Sensitive Targets

* Radio Frequency Apertures  Transmitters & * Signatures & Modeling
* Algorithms & Phenomenology Receivers » Assessment &

* Digital Receivers & Exciters * Phenomenology & Foundation

* Reference Systems Algorithms * Innovative Algorithms

« Components » Optical Apertures Enabling Sub-thrusts
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Potential Growth Areas

Hidden Target Detection & ldentification

Automatic Target Recognition (ATR)
& Sensor Fusion

Electronic Warfare

Time Critical Targeting (TCT)



ATR Scope

FUNCTIONS

SENSORS

THE ELECTROMAGNETIC SPECTRUM
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L //) ATR Approach

Characterized Performance 2 AP TIRGHEIS 61 10 Operational Target
High Performance Computing Models/Databases .
Operational Databases = x
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ATR Theory




\Z ATR Facilities
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Wz How can we make ATR easier?

T-72
e “Better” Features

— Greater
discriminating power

— Less variability

e “Better’ Data

— Resolution, dwell,
persistence, ...

— Multiple sources Fuel Drums

(modeS, |OOkS, Side Fenders

. Smoke Canisters
phenomenologies)

Often
conflicting!

Length 6.9 m Length 6.6 m
Width 3.6m , Width 3.5m
Height 2.2 m Height 2.4 m

11




azimuth =0 deg

Low Dielectric/Low Loss
Face Sheet
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{ ATR Theory Goals

s
%

e Performance Prediction
— Algorithm (or feature) dependent
— As a function of sensing, target, and environment conditions

— TooI for developers (how will this new feature help?),
“maturers” (does this work well enough for my application?),
and users (is this system going to work in my scenario today?)

e Performance Bounds
— Algorithm independent performance limits
— As a function of sensing, target, and environment conditions

— Is the limit the algorithm (keep working) or the sensor
(motivate sensor improvements)?

e Performance Models

— Packaged tools from Performance Prediction usable by
sensor management and fusion algorithms to weigh sensor
contribution
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Dismounts

Civilian Vehicles

Military Vehicles
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Smaller
More Variable

Tougher Clutter
More Obscuration
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Environments
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16



