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What is the Problem?

— Many different technologies (and hybrid systems), each
with testing quirks

— Many stakeholders doing different things to standardize/

evaluate systems
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Who is doing what?

* Private Industry
e Academia
e Other...
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What are the applications?

— Structural none
— Wildland

 Employees, children, pilots, other...
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How can we make this easier?

— Technical barriers
— Non-technical barriers

e Establish a network of stakeholders that can draw on

each other’s strengths
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What is NIST doing?

— Ground truth measurements (Saidi, Franaszek, El Khoury)
— Prioritization of fire service operational environment
(Amon, Lock)

* Information Technology Lab
— Location/tracking system (Moayeri)
— Modeling RF system performance (Gentile)
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Robotic Search & Rescue

communications, human-robot interfaces, logistics and
safety

— remotely operated ground, aquatic, and micro/mini aerial
vehicles for urban environments

2-3 Aug, 2010 WPI Locator Workshop



RF Signal Meas & Characterization

signal-strength

* Reverberation chamber
— Creates a “virtual” RF link reproducibly
— Commercial systems are tested in the virtual environment
— Virtual characteristics are validated against ground truth
measurements
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Modeling RF System Performance

* Provides reproducibility & scalability to RF-based
test methods

* Conduct round robin for quality assurance
— All test methods
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Ground Truth Measurements

d2(j) = GT(j: j+2) — LS(j: j+2)

Var = ) d1()*d1(j) + Y d2(j)*d2(j)
Err = sqrt(Var) / N

LS coordinates have to be registered to GT coordinates (rotation and offset)

Small Err s  geometry of path O—H close to geometry E)=—i)—@): -
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Waypoints in robot
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Fire Service Operational Environment

ermal eEnvironment
— Heat, smoke, water, dust, debris

* Fire service operations
— Ruggedness, weight, user interface

2-3 Aug, 2010 WPI Locator Workshop



What are the Technical Barriers?

— Hybrid Systems - may confound or complement component
vulnerabilities
— New location technologies are still emerging

* Scaling of performance tests is not feasible in all cases
— Need access to suitable structures for testing
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What are the non-Technical Barriers?
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Where do we go from here?

* Learn about relevant work that others are doing
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