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DISCLAIMER

Certain commercial entities, equipment, or materials may be
identified in this document in order to describe an experimental
procedure or concept adequately.

Such identification is not intended to imply recommendation or
endorsement by the National Institute of Standards and
Technology, noris it intended to imply that the entities, materials,
or equipment are necessarily the best available for the purpose.

* Please note, unless mentioned in reference to a NIST
Publication, all information and data presented is
preliminary/in-progress and subject to change

#PSCR2021

)
PSCR



PRESENTERS

JOE GRASSO

Joe Grasso is focused on accelerating innovation and
adoption of technologies in the areas of indoor mapping,

tracking and navigation for the Public Safety Community.

He joined PSCR in 2019 after more than a decade of R&D
and acquisition experience with the US ARMY where he
worked in areas that included robotics, modeling, and

computer vision.

CHARLSEA HANSEN

Charlsea joined PSCR in 2019 as a member of the
Location Based Services portfolio. Before coming to
NIST, she worked as a Software Engineer for
Raytheon and the Department of Defense. She
graduated from the University of Arizona with a
master’s in Electrical and Computer Engineering in
2018.




Location-Based Services

The Location-Based Services (LBS) portfolio focuses on indoor mapping, tracking, and navigation.




LOCALIZATION GROUND TRUTH SYSTEM (LGTS)

* Whatis an LGTS?
* Why is it necessary?




LOCALIZATION GROUND TRUTH SYSTEM (LGTS)

An LGTS is a tool to measure the performance of a localization system.




ACCURATE AND PRECISE




LOCALIZATION GROUND TRUTH SYSTEM (LGTS)




LGTS CONSIDERATIONS

P U L LI N G Potential for cm-level accuracy
THE FUTURE

Fo RWARD Minimal user interaction

Ability to operate on multiple floors




SOME OPTIONS WE EXPLORED...

Lidar - Light Detection and Ranging
RFID - Radio Frequency Identification
Electronic check-in points

Surveyed checkpoints
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AprilTags
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APRILTAGS

 Visual fiducial system developed at
APRIL Robotics Laboratory
* Optimized 2D barcode

* High accuracy

* Low cost of entry

* Simple setup




Hardware/Software

REQUIREMENTS

Test Space
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APRILTAG SURVEYING TECHNIQUES

* Land surveying/metrology company

* Tape measures and other physical
measurement tools

* tagSLAM - Simultaneous Localization
and Mapping with AprilTags
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TESTING A LOCALIZATION SYSTEM
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« User-friendly mobile app
« Open-source software




TESTING WITH OPTITRACK

Image Credit: NaturalPoint, Inc. DBA OptiTrack
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TESTING WITH OPTITRACK
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e Lessons learned
e How we collected data
 How we analyzed data

LGTS USER GUIDE
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GET CONNECTED

joseph.grasso@nist.gov charlsea.hansen@nist.gov

https://www.pscr.gov/
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