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History

▶ Established by Aerospace Industries Association (AIA) Electronics Parts Committee (EPC) [1]

▶ First meeting held on 14 and 15 May 1962, in Dayton OH

▶ 32 attendees from across the industry

▶ AIA reorganization in 1964

▶ GAP moved to the Institute of Electrical and Electronics Engineers (IEEE) Navigation Aids Committee 
in April 1965

▶ Final Home

▶ Moved to Aerospace and Electronics Systems Group (AESG) in 1968

▶ Now the Aerospace and Electronics Systems Society (AESS)

▶ Also a Standards Committee of the Standards Association (SA)
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Charter

▶ Create standard terminology, specification formats, and test procedures, and promulgate understanding 
of components and systems for detection or measurement of linear or angular motion.

▶ Purpose of standards

▶ Reduce confusion

▶ Describe a technology or product

▶ Create a common language

▶ Improve efficiency

▶ Development, Production, Test, and Sales
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Composition

▶ Representatives

▶ Industry, Government, Educational Institutions, Professional Societies

▶ Knowledgeable of the characteristics, operating principles, sources of error, and areas of application 
of inertial sensors and systems

▶ International Representation

▶ Consensus

▶ Openness

▶ Compromise

▶ Mutual respect
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Working Groups

▶ Establishment

▶ Two working groups: Gyro and Accelerometer

▶ Created and maintained bulk of standards

▶ 2011 Restructure

▶ Incorporate the systems aspect of the charter into operations

▶ Inertial Sensors Working Group – develop/maintain sensor standards

▶ Inertial Systems Working Group – develop/maintain system standards

▶ 2022 Restructure

▶ Working groups established for each Project Authorization Request (PAR)
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Meetings

▶ Bi-monthly

▶ Jan, Mar, May, Jul, Sep, Nov

▶ Alternate between East and West coast

▶ Virtual when physical meetings untenable

▶ International

▶ Canada, France, Germany, and Russia

▶ Open Format

▶ All interested parties welcome

▶ Discuss

▶ Standard and Industry comments

▶ Vote

▶ New material

▶ Updated material

▶ Consensus

▶ Throughout process

2023 Remaining Meetings
May 8-9 (Picatinny Arsenal, NJ) | July 10-11 (Redmond, WA) | September 18-19 (San Antonio, TX) | November 6-7 (Albuquerque, NM)
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Procedures

▶ IEEE Standards Association (SA) Procedures

▶ Project Authorization Request (PAR) {1}

▶ Create or Update {2-3}

▶ Industry Survey {3}

▶ Balloting {4}

▶ Form Ballot Pool

▶ Conduct Electronic Ballot

▶ Resolve issues

▶ IEEE Standards Board approval {5}
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Panel Standards

Overview

▶ Fifteen Panel standards

▶ Eleven Specification Format Guides and Test Procedures

▶ Two Recommended Practices

▶ Two Terminology Standards

▶ Informative Annexes

▶ Design features

▶ Theoretical principles of operation
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Panel Standards

Specification format guide and test procedures

▶ Single degree of freedom rate and rate-integrating spinning-wheel gyros

▶ IEEE Std 292-1969, IEEE Specification Format for Single-Degree-of-Freedom Spring Restrained Rate 
Gyros

▶ IEEE Std 293-1969, IEEE Test Procedure for Single-Degree-of-Freedom Spring Restrained Rate Gyros

▶ IEEE Std 517-1974, IEEE Standard Specification Format Guide and Test Procedure for Single-Degree-
of-Freedom Rate Integrating Gyro

▶ IEEE Std 529-1980, IEEE Supplement for Strapdown Applications to IEEE Standard Specification 
Format Guide and Test Procedure for Single-Degree-of-Freedom Rate-Integrating Gyros

▶ Two-degree-of-freedom dynamically-tuned gyros (DTG)

▶ IEEE Std 813-1988, IEEE Specification Format Guide and Test Procedure for Two-Degree-of-Freedom 
Dynamically Tuned Gyros



11

Panel Standards

Specification format guide and test procedures (continued)

▶ Sagnac effect gyros

▶ IEEE Std 647-2006, IEEE Standard Specification Format Guide and Test Procedure for Single-Axis Laser 
Gyros

▶ IEEE Std 952-2020, IEEE Standard Specification Format Guide and Test Procedure for Single-Axis 
Interferometric Fiber Optic Gyros

▶ Coriolis Vibratory Gyro (CVG)

▶ IEEE Std 1431-2004, IEEE Standard Specification Format Guide and Test Procedure for Coriolis 
Vibratory Gyros
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Panel Standards

Specification format guide and test procedures (continued)

▶ Nongyroscopic angular accelerometers and other angular motion sensors

▶ IEEE Std 671-1985, IEEE Standard Specification Format Guide and Test Procedure for Nongyroscopic
Inertial Angular Sensors: Jerk, Acceleration, Velocity, and Displacement

▶ Linear single-axis accelerometer

▶ IEEE Std 1293-2018, IEEE Standard Specification Format Guide and Test Procedure for Linear, Single-
Axis, Nongyroscopic Accelerometers

▶ Inertial Measurement Units

▶ IEEE Std 1780-2022, IEEE Standard for Specifying Inertial Measurement Units (IMUs)
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Panel Standards

Recommended practices

▶ Conduct and analysis of precision centrifuge tests of linear accelerometers

▶ IEEE Std 836-2009, IEEE Recommended Practice for Precision Centrifuge Testing of Linear 
Accelerometers

▶ Gyroscope and accelerometer testing and data analysis

▶ IEEE Std 1554-2005, IEEE Recommended Practice for Inertial Sensor Test Equipment, 
Instrumentation, Data Acquisition, and Analysis
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Panel Standards

Terminology standards

▶ Inertial sensors

▶ IEEE Std 528-2019, IEEE Standard for Inertial Sensor Terminology

▶ Inertial systems

▶ IEEE Std 1559-2022, IEEE Standard for Inertial Systems Terminology
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Future Work

Overview

▶ Standards Maintenance

▶ Inertial Navigation System (INS) Standard

▶ Beyond…
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Future Work

Standards Maintenance

▶ Current revisions in work

▶ IEEE Std 1431

▶ IEEE Std 813

▶ Next up

▶ IEEE Std 647

▶ IEEE SA directed periodic reviews

▶ Validity period of 10 years

▶ Revision

▶ Other changes

▶ Corrigenda

▶ Errata
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Future Work

Inertial Navigation System (INS) Standard

▶ Needs Project Authorization

▶ Specification of Inertial Navigation Systems

▶ Process

▶ Panel creates outline

▶ Panel suggests content areas for clauses

▶ Volunteers populate clauses

▶ Panel reviews provided content

▶ Lessons learned from Std 1780 will be applied
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Future Work

Beyond…

▶ Possible additional standards

▶ IMU Test Procedures

▶ INS Test Procedures

▶ Standards for new sensor technologies

▶ Nuclear Magnetic Resonance gyroscopes

▶ Cold atom interferometers

▶ Etc.

▶ Recommendations?



GAP Information

▶ Chair: Jason Bingham jason.k.bingham@ieee.org

▶ Vice Chair: Randy Curey randall.curey@ngc.com

▶ Web Site: https://grouper.ieee.org/groups/gap/index.html

▶ Future Meetings

▶ May 8-9 Picatinny Arsenal, NJ Host: US Army

▶ July 10-11 Redmond, WA Host: Honeywell

▶ September 18-19 San Antonio, TX Host: Southwest Research Institute (SWRI)

▶ November 6-7 Albuquerque, NM Host: Sandia National Laboratories

▶ January TBD Virtual

mailto:jason.k.bingham@ieee.org
mailto:randall.curey@ngc.com
https://grouper.ieee.org/groups/gap/index.html
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