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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, 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 com-
ments 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.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

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 appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, 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 technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE standards documents may involve the use of patented technology.| Their
approval by the Institute of Electrical and Electronics Engineers does not meIn that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtgin all

necessary permissions.
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Introduction
(This introduction is not part of IEEE Std 528-1994, IEEE Standard for Inertial Sensor Terminology.)

IEEE Std 528-1994 is a revision of 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 gen-
eral usefulness as related to inertial sensor technology. This revision adds new terms associated with recent
advancements in inertial sensor technology.

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 “pendu-

losity” 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 Aerospace Electronics Systems
Society of the Institute of Electrical and Electronics Engineers. This revision represents a group effort on a
large scale. A total of 166 individuals attended 53 meetings of the Gyro and Accelerometer Panel while this
standard was in preparation. The major contributors to this standard were as follows:

S. M. Bennett Chair

D. R. Anderson A. H. Ferraris J. G. Neugroschl
C. H. Barker S. A. Finken R. B. Peters*
S. F. Becka T. A. Fuhrman C. L. Seacord
S. M. Bennett K. N. Green G. L. Shaw
J. S. Beri H. L. Gubbins* P. B. Simpson
C. E. Bosson M. D. Hooser . F. Sinnott*
A. M. Brady B. Katz R. B Smith
H. T. Califano K. J. Klarman T. S. Stanley
A. T. Campbell* M. G. Koning C. O. Swanson*
A. Champsi K. Lantz M. Tehrani
J. Claassen T.C. Lear* R. R. Thede
J. F. Conroy* J. Lewis L. O. Thielman
J. H. Crittenden D. D. Lynch D. C. Troast
J. J. D’Angelo, Jr. D. F. Macy L. A. Trozpek
J. W. Davies* R. D. Marquess R. L. Van Alstine
H. B. Diamond H. D. Morris B. J. Wimber*
G. W. Erickson G. E. Morrison* B. R. Youmans
G. C. Murray*
* Past Panel Chair
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The following persons were on the balloting committee:
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S. M. Bennett K. Homb L. W. Richardson

J. S. Beri B. Katz G. L. Shaw

J. P. Bobis K. Lantz P. B. Simpson
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G. W. Erickson H. D. Morris D. C. Troast

J. Ficalora G. E. Morrison B. J. Wimber

S. A. Finken G. C. Murray B. R. Youmans
G. H. Neugebauer

The final conditions for approval of this standard were met on April 5, 1994. This standard was conditionally
approved by the IEEE Standards Board on March 17, 1994, with the following membership:

Wallace S. ReadChair Donald C. Loughry, Vice Chair
Andrew G. Salem,Secretary

Gilles A. Baril Donald N. Heirman Joseph L. Koepfinger*
Bruce B. Barrow Richard J. Holleman D. N. “Jim” Logothetis
José A. Berrios de la Paz Jim Isaak L. Bruce McClung
Clyde R. Camp Ben C. Johnson Marco W. Migliaro
James Costantino Sonny Kasturi Mary Lou Padgett
Stephen L. Diamond Lorraine C. Kevra Arthur K. Reilly
Donald C. Fleckenstein E. G. “Al" Kiener Ronald H. Reimer
Jay Forster* Ivor N. Knight Gary S. Robinson
Ramiro Garcia Leonard L. Tripp

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
James Beall

Richard B. Engelman
David E. Soffrin
Stanley I. Warshaw

Stephen J. Huffman
|EEE Sandards Project Editor
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IEEE Standard for Inertial Sensor Terminology

1. Overview

This document 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 document is usefulness as related to inertial sensor technology.

2. Definitions

2.1 acceleration-insensitive drift rate (gyro).The component of systematic drift rate that has no correla-
tion with accelerationSee: systematic drift rate.

2.2 acceleration-sensitive drift rate (gyro)Those components of systematic drift rates that are correlated
with the first power of linear acceleration applied to the gyro case. The relationship of these components of
drift rate to acceleration can be stated by means of coefficients having dimensions of angular displacement
per unit time per unit acceleration for accelerations along each of the principal axes of the gyro (for example,
drift rate caused by mass unbalan&ey: systematic drift rate.

2.3 acceleration-squared-sensitive drift rate (gyro)Those components of systematic drift rates that are
correlated with the second power or product of linear accelerations applied to the gyro case. The relationship
of these components of drift rate to acceleration can be stated by means of coefficients having dimensions of
angular displacement per unit time per unit acceleration squared for accelerations along each of the principal
axes of the gyro and angular displacement per unit time per the product of accelerations along combinations
of two principal axes of the gyro (for example, drift rate caused by anisoelasticity).

2.4 accelerometerA device that senses the inertial reaction of a proof mass for the purpose of measuring
linear or angular acceleratiodote: In its simplest form, an accelerometer consists of a case-mounted spring
and mass arrangement in which displacement of the mass from its rest position, relative to the case, is pro-
portional to the total nongravitational acceleration experienced along the instrument’s sensitive axes.

2.5 activation time (gyro, accelerometer)See: turn-on time.
2.6 alignment (gyro, accelerometer)See: input-axis misalignment.
2.7 angle random walk (gyro).See: random walk (angle).

2.8 angular acceleration sensitivity (1) (accelerometerfhe output (divided by the scale factor) of a lin-

ear accelerometer that is produced per unit of angular acceleration input about a specified axis.

(2) (gyro). The ratio of drift rate due to angular acceleration about a gyro axis divided by the angular accel-
eration causing ifNote: 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.

2.9 angular accelerometerA device that senses angular acceleration about an input axis. An output signal
is produced by the reaction of the moment of inertia of a proof mass to an angular acceleration input. The
output is usually an electrical signal proportional to applied angular acceleration.
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2.10 angular-case-motion sensitivity (dynamically tuned gyro)he drift rate resulting from an oscilla-

tory 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 e&&s.two-N (2N) angular sensitivity.

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

2.12 anisoelasticity (gyro)The inequality of compliance of a structure in different directiSes. acceler-
ation-squared-sensitive drift rate; principal axis of compliance.

2.13 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 @i{nad/s) squared. Anisoinertia, in this usage, differs from
standard physical definitions, but it describes a real effect that is closely analgous to the effect of the same
name in gyros(2) (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.

2.14 anti-lock means (laser gyro)A means of preventing lock-in, such as magneto-optical (Faraday cell,
magnetic mirrors), mechanical (dither, rate biasing), or mechanical-optical (mirror didsefipck-in.

2.15 anti-lock residual (laser gyro) Output noise remaining after compensation for anti-lock means.

2.16 attitude storage (gyro)The transient deviation of the output of a rate-integrating gyro from that of an
ideal integrator when the gyro is subjected to an input rate. It is a function of the gyro characterig&imtime
figure 1).See: float storage; torque-command storage.
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Figure 1—Attitude storage

» Time

2.17 autoerection (gyro).The process by which gimbal axis friction causes the spin axis of a free gyro to
tend to align with the axis about which the case is rotated. The resulting drift rate is a function of the angular
displacement between the spin axis anddtetion axis.

2.18 automatic bias nulling (washout) (gyro, accelerometer circuit or system technique for setting the
mean value of sensor output, averaged over a defined time period, to zero, or to some defined value.

2.19 axis-of-freedom (gyro)The axis about which a gimbal provides a degree-of-freedom.

2.20 bias (1) (accelerometer)The average component of accelerometer output, which has no correlation
with input acceleration. Bias is typically expressed in units of grg@ifygyro). The average component of
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