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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of
any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied ‘‘AS IS.’’

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it
is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present state of the art.
Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries
into the legal validity or scope of those patents that are brought to its attention.

The IEEE and its designees are the sole entities that may authorize the use of IEEE-owned certification marks and/or
trademarks to indicate compliance with the materials set forth herein.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923, USA; þ 1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not a part of IEEE Std 528-2001, IEEE Standard for Inertial Sensor Terminology)

IEEE Std 528-2001 is a revision of IEEE Std 528-1994 and IEEE Std 528-1984. This standard is a
listing of terms and definitions relating to inertial sensors. The criterion for inclusion of terms and
definitions in this standard is their general usefulness as related to inertial sensor technology. This
revision adds new terms associated with recent advancements in inertial sensor technology.

In this standard, the symbol g is used to denote a unit of acceleration equal in magnitude to the local
value of gravity at a test site or the standard value 9.80665m/s2. The symbol g is thus distinguished
from g, which is the standard symbol for gram.

Participants

This standard represents a consensus of manufacturers and users in industry, government agencies,
and other interested groups. When necessary, the needs of the inertial sensor community have been
given preference over general technical usage. For example, ‘‘degree-of-freedom,’’ ‘‘rotor angular
momentum,’’ and ‘‘pendulosity’’ are defined in a specialized sense, as applied to inertial sensors. In
general, definitions that might be found in a standard textbook have not been included; for example,
‘‘damping ratio’’ and ‘‘orthogonality.’’

This standard was prepared by the Gyro and Accelerometer Panel of the IEEE Aerospace Electronic
Systems Society. This publication represents a group effort on a large scale. The major contributors to
IEEE Std 528-1994 and to earlier versions were as follows:

Sid Bennett, Chair

D. R. Anderson S. A. Finken J. G. Neugroschl

C. H. Barker T. A. Fuhrman R. B. Peters*

S. F. Becka K. N. Green C. L. Seacord

J. S. Beri H. L. Gubbins* G. L. Shaw

C. E. Bosson M. D. Hooser P. B. Simpson

A. M. Brady B. Katz N. F. Sinnott*

H. T. Califano K. J. Klarman R. B. Smith

A. T. Campbell* M. G. Koning T. S. Stanley

A. Champsi K. Lantz C. O. Swanson*

J. Claassen T. C. Lear* M. Tehrani

J. F. Conroy* J. Lewis R. R. Thede

J. H. Crittenden D. D. Lynch L. O. Thielman

J. J. D’Angelo, Jr. D. F. Macy D. C. Troast

J. W. Davies* R. D. Marquess L. A. Trozpek

H. B. Diamond H. D. Morris R. L. Van Alstine

G. W. Erickson G. E. Morrison* B. J. Wimber*

A. H. Ferraris G. C. Murray B. R. Youmans

*Past Chair
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A total of 70 individuals attended 16 meetings of the Gyro and Accelerometer Panel during the
preparation of this revised standard, IEEE Std 528-2001. The following individuals on the Gyro and
Accelerometer Panel contributed to IEEE Std 528-2001:

Sid Bennett, Chair

David R. Anderson Yoshiaki Hirobe Charles Pearce

Michael E. Ash Ken Homb Rex B. Peters*

Cleon H. Barker Tommy Ichinose Arkadii Sinelnikov

Stephen Bongiovanni Bert Katz Clifford O. Swanson*

Pierre Bouniol Jean-François Kieffer David Rozelle

Herbert T. Califano Greg Lepore Daniel Tazartes

A. T. (Ted) Campbell* Dmitri Loukianov Mohammad Tehrani

Michael Cirello Bryan Lovitt Leroy O. Thielman

Joseph D’Angelo David Lynch Christopher V. Trainor

George W. Erickson Jean Martel Angelo Truncale

Yuri Filatov Robert Moore Dennis Whitehead

Thomas A. Fuhrman Harold D. Morris David J. Winkel

Kerry N. Green Bart Morrow, Jr. Bruce R. Youmans

*Past Chair

The following members of the balloting group voted on this revised standard. Balloters may have
voted for approval, disapproval, or abstention.

Michael E. Ash Kerry N. Green Charles H. Pearce

Cleon H. Barker Yoshiaki Hirobe Rex B. Peters

Sid Bennett Tommy Ichinose Arkadii Sinelnikov

Stephen Bongiovanni Jean-François Kieffer Clifford O. Swanson

Herbert T. Califano Dmitri Loukianov Daniel Tazartes

Jose Vicente Calvano Bryan Lovitt Mohammad M. Tehrani

A. T. (Ted) Campbell Jean Martel Leroy O. Thielman

George W. Erickson Gerald E.S. Morrison Christopher Trainor

Yuri V. Filatov Ralph B. Morrow, Jr. Bruce R. Youmans

Thomas A. Fuhrman Peter J. Palmer

When the IEEE Standards Board approved this standard on 7 August 2001, it had the following
membership:

Satish K. Aggarwal James H. Gurney James W. Moore

Mark D. Bowman Richard J. Holleman Robert F. Munzner

Gary R. Engmann Lowell G. Johnson Ronald C. Petersen

Harold E. Epstein Robert J. Kennelly Gerald H. Peterson

H. Landis Floyd Joseph L. Koepfinger* John B. Posey

Jay Forster* Peter H. Lips Gary S. Robinson

Howard M. Frazier L. Bruce McClung Akio Tojo

Ruben D. Garzon Daleep C. Mohla Donald W. Zipse

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Alan Cookson, NIST Representative
Donald R. Volzka, TAB Representative

Savoula Amanatidis
IEEE Standards Managing Editor
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IEEE Standard for
Inertial Sensor Terminology

1. Overview

This standard presents terms and definitions relating to inertial sensors. Usage as understood by the
inertial sensor community is given preference over general technical usage of the terms herein. The
criterion for inclusion of a term and its definition in this standard is usefulness as related to inertial
sensor technology.

2. Definitions

2.1 acceleration-insensitive drift rate (gyro): The component of environmentally sensitive drift rate not
correlated with acceleration.

NOTE—Acceleration-insensitive drift rate includes the effects of temperature, magnetic, and other external influences.

2.2 acceleration random walk (accelerometer): See: random walk (acceleration random walk).

2.3 acceleration-sensitive drift rate (gyro): The components of systematic drift rate correlated with the
first power of a linear acceleration component, typically expressed in (�/h)/g.

2.4 acceleration-squared-sensitive drift rate (gyro): The components of systematic drift rate correlated
with either the second power of a linear acceleration component or the product of two linear
acceleration components, typically expressed in (�/h)/g2.

2.5 accelerometer: An inertial sensor that measures linear or angular acceleration. Except where
specifically stated, the term accelerometer refers to linear accelerometer. See: angular accelerometer;
linear accelerometer.

2.6 activation time (gyro, accelerometer): See: turn-on time.

2.7 activity dip (vibrating beam accelerometer): The phenomenon where, at certain frequencies, the
resonator vibration amplitude decreases due to parasitic resonances within itself or with the
surrounding structure.

2.8 alignment (gyro, accelerometer): See: input-axis misalignment.

2.9 Allan variance: A characterization of the noise and other processes in a time series of data as a
function of averaging time. It is one half the mean value of the square of the difference of adjacent time
averages from a time series as a function of averaging time.
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2.10 angle random walk (gyro): See: random walk (angle random walk).

2.11 angular acceleration sensitivity: (1) (accelerometer). The change of output (divided by the scale
factor) of a linear accelerometer that is produced per unit of angular acceleration input about a
specified axis, excluding the response that is due to linear acceleration.
(2) (gyro). The ratio of drift rate due to angular acceleration about a gyro axis to the angular
acceleration causing it.

NOTE—In single-degree-of-freedom gyros, it is nominally equal to the effective moment of inertia of the gimbal assembly
divided by the angular momentum.

2.12 angular accelerometer: An inertial sensor that measures the rate of change of inertial angular
velocity about its input axis(es).

NOTE—An output signal is produced from the angular motion of a proof mass (rigid or fluid) relative to a case; or by
differentiating the output of a strapdown gyroscope; or by differencing the outputs from an array of linear accelerometers.

2.13 angular-case-motion sensitivity (dynamically tuned gyro): The drift rate resulting from an
oscillatory angular input about an axis normal to the spin axis at twice the rotor spin frequency. This
effect is due to the single-degree-of-freedom of the gimbal relative to the support shaft and is
proportional to the input amplitude and phase relative to the flexure axes. See: two-N (2N) angular

sensitivity.

2.14 angular velocity sensitivity (accelerometer): The change of output (divided by the scale factor
and the square of angular rate or product of two angular rates) of a linear accelerometer that is
produced per unit of angular velocity squared, when spun about a specified axis, excluding the
response that is due to acceleration. See: effective center-of-mass for angular velocity; rate-squared
sensitivity.

2.15 angular vibration sensitivity (gyro): The ratio of the change in output due to angular vibration
about a sensor axis to the amplitude of the angular vibration causing it.

2.16 anisoelasticity (mechanical gyro): The inequality of compliance of a structure in different
directions. See: acceleration-squared-sensitive drift rate; principal axis of compliance.

2.17 anisoinertia: (1) (accelerometer). A relationship among the principal axis moments of inertia
of an accelerometer pendulum in which the moment of inertia about the output axis differs from
the difference of the moments of inertia about the other two principal axes. This inequality causes
the effective centers of mass for angular velocity and for angular acceleration to be physically
separated. In a system in which the accelerometer is modeled as though it were located at the
effective center of mass for angular acceleration, there will be an offset in accelerometer output
proportional to the product of the angular rates about the input and pendulous axes. Anisoinertia
may be expressed as the magnitude of the actual separation in units of length, or as a compensation
term in units of mg/(rad/s)2. Anisoinertia, in this usage, differs from standard physical definitions,
but it describes a real effect that is closely analogous to the effect of the same name in gyros. The
effect is most easily described in a pendulous accelerometer, but it can also be seen in a
nominally translational proof mass accelerometer that has sufficient angular elastic compliance to
emulate a pendulous axis.
(2) (mechanical gyro). The inequality of the moments of inertia about the gimbal principal axes. When
the gyro is subjected to angular rates about the input and spin axes, and the moments of inertia about
these axes are unequal, a torque is developed about the output axis that is proportional to the
difference of the inertias about the input and spin axes multiplied by the product of the rates about
these two axes.

2.18 anti-lock means (laser gyro): Mitigation of lock-in effects by inducing a nonreciprocal phase
(or frequency) shift between the counter-propagating beams.

NOTE—This can be accomplished by mechanical or magneto-optical means.
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