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IEEE Standards d o c u m e n t s are deve loped within the Technica l C o m ­
mittees o f the IEEE Socie t ies and the Standards Coordina t ing C o m m i t ­
tees o f the IEEE Standards Board . Members o f the commi t t ee s serve 
voluntari ly and w i thou t c o m p e n s a t i o n . T h e y are n o t necessarily m e m ­
bers o f the Institute. T h e standards deve loped within IEEE represent 
a consensus o f the b road expert ise o n the subject within the Institute 
as well as those activities outs ide o f IEEE which have expressed an in­
terest in participating in the d e v e l o p m e n t o f the standard. 

Use o f an IEEE Standard is w h o l l y voluntary . T h e exis tence o f an 
IEEE Standard d o e s n o t imply that there are n o o ther ways to pro­
d u c e , test, measure, purchase, market , o r p rovide o ther g o o d s and ser­
vices related t o the s c o p e o f the IEEE Standard. Fur thermore , the view­
po in t expressed at the t ime a standard is approved and issued is subject 
t o change b rought a b o u t through deve lopmen t s in the state o f the art 
and c o m m e n t s received f rom users o f the standard. Every IEEE Stan­
dard is subjected t o review at least o n c e every five years for revision 
o r reaffirmation. When a d o c u m e n t is m o r e than five years o l d , and has 
n o t been reaff irmed, it is reasonable t o c o n c l u d e that its contents , 
a l though still o f s o m e value, d o n o t w h o l l y reflect the present state o f 
the art. Users are cau t ioned t o c h e c k t o determine that they have the 
latest edi t ion o f any IEEE Standard. 

C o m m e n t s fo r revision o f IEEE Standards are w e l c o m e f rom any 
interested party, regardless o f membersh ip affiliation with IEEE. Sug­
gestions for changes in d o c u m e n t s should be in the f o r m o f a p roposed 
change o f t ex t , together wi th appropriate support ing c o m m e n t s . 

Interpretat ions: Occas ional ly quest ions may arise regarding the mean­
ing o f por t ions o f standards as they relate t o specif ic applicat ions. When 
the need for interpretations is b rough t t o the at tention o f IEEE, the 
Institute will initiate ac t ion t o prepare appropriate responses. Since 
IEEE Standards represent a consensus o f all c o n c e r n e d interests, it is 
impor tan t t o ensure that any interpretation has also received the c o n ­
currence o f a balance o f interests. F o r this reason IEEE and the m e m ­
bers o f its technical c o m m i t t e e s are n o t able t o provide an instant re­
sponse t o interpretation requests e x c e p t in those cases where the matter 
has previously received formal cons idera t ion . 

C o m m e n t s o n standards and requests for interpretations should be ad­
dressed t o : 

Secretary, IEEE Standards Board 
3 4 5 East 47 th Street 
N e w Y o r k , N Y 1 0 0 1 7 
U S A 
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F o r e w o r d 

(This Foreword is not a part of IEEE Std 647-1981 , IEEE Standard Specification Format Guide and Test Proce­
dure for Single-Axis Laser Gyros.) 

This standard was prepared b y the G y r o and A c c e l e r o m e t e r Panel o f the Aerospace Electronics 
Systems Soc ie ty o f the Institute o f Electrical and Electronics Engineers. It consists o f t w o parts: 

Part I is a specif icat ion fo rmat guide fo r the preparation o f a laser gyro specif icat ion. It provides 
a c o m m o n meet ing g round o f t e rmino logy and pract ice fo r manufacturers and users. The user is 
cau t ioned n o t t o overspec i fy ; on ly those parameters that are required t o guarantee proper instru­
men t pe r fo rmance in the specif ic appl icat ion should be con t ro l l ed . In general, the specif icat ion 
should conta in on ly those requirements that can be verified b y test o r inspect ion . Parameters in ad­
di t ion t o those given in this standard are n o t p rec luded . 

Part II is a compi l a t i on o f r e c o m m e n d e d procedures fo r testing a laser g y r o . These procedures , 
including test cond i t i ons t o be cons idered , are derived f rom those currently in use. Fo r a specif ic 
appl icat ion, the test p rocedure should reflect the requirements o f the specif icat ions; therefore, 
n o t all tests out l ined in this standard need be inc luded , n o r are addit ional tests p rec luded . In s o m e 
cases, alternative m e t h o d s for measuring per formance characteristics have been included o r indicated. 

The intent is fo r the specif icat ion writer t o extract the applicable test cond i t ions and equ ipment 
requirements f r o m Sect ion 9 fo r inclusion in the appropriate sect ions listed under 4 .5 o f this stan­
dard. Similarly, it is in tended that the writer ext rac t the applicable test p rocedures f rom Sec t ion 10 
for inclusion in the appropriate sect ions listed under 4 . 6 . Part II can also be used as a guide in the 
preparation o f a separate laser gy ro test specif icat ion with appropriate sect ion number ing. 

Blank spaces in the t ex t o f this d o c u m e n t permit the insertion o f specific parameter values and 
their to lerances . Brackets are used t o enc lose alternative c h o i c e s o f d imensional units, signs, axes, 
e t c . B o x e d statements are inc luded fo r informat ion on ly and are n o t part o f the specif icat ion o r 
test p rocedures . The t e rmino logy used c o n f o r m s t o A N S I / I E E E Std 1 0 0 - 1 9 7 7 , IEEE Standard Dic­
t ionary o f Electrical and Elect ronics Terms. The units used c o n f o r m to IEEE Std 2 6 8 - 1 9 7 9 , IEEE 
Standard Metric Pract ice. The abbreviat ion o f units c o n f o r m t o A N S I / I E E E Std 2 6 0 - 1 9 7 8 , Standard 
Letter S y m b o l s fo r Units o f Measurement . The graphic symbo l s used c o n f o r m to ANSI / IEEE Std 
3 1 5 - 1 9 7 5 Graphic S y m b o l s fo r Electrical and Electronics Diagrams. 

This standard defines the requirements and test p rocedures for a single axis laser gyro in terms 
unique t o the laser g y r o . T h e requirements con ta ined herein cove r applicat ions where the laser 
gy ro is used as an angular m o t i o n sensor in navigation and c o n t r o l systems. 

T h e term laser gyro is accep ted t o include the e lect ronics necessary t o operate the gyro and t o 
c o n d i t i o n the o u t p u t signal. T h e laser g y r o provides an ou tpu t f requency propor t iona l t o inertial 
angular rate a b o u t the input axis w h i c h is perpendicular t o the plane o f the area enc losed b y the 
laser path. 

A p p e n d i x A lists various laser gy ro design features fo r wh ich this format is appl icable . The table 
is n o t in tended t o make any suggestion regarding the select ion o f particular design features that 
might restrict the free c h o i c e o f manufacturers . 

The IEEE will maintain this standard current with the state o f the t e c h n o l o g y . C o m m e n t s are in­
vited o n this standard as are suggestions fo r addit ional material. These should be addressed t o : 

Secretary 
IEEE Standards Board 
T h e Institute o f Electrical and Elect ronics Engineers, Inc 
3 4 5 East 47 th Street 
N e w Y o r k , N Y 1 0 0 1 7 
This publ ica t ion represents a g roup ef for t o n a large scale. A total o f 107 individuals at tended 2 6 

meetings o f the G y r o and A c c e l e r o m e t e r Panel while this standard was in preparat ion. The major 
cont r ibu tors t o this standard were the fo l l owing : 

Foreword

(This Foreword is not a part of IEEE Std 647 -1981, IEEE Standard Specification Format Guide and Test Proce­
dure for Single-Axis Laser Gyros.)

This standard was prepared by the Gyro and Accelerometer Panel of the Aerospace Electronics
Systems Society of the Institute of Electrical and Electronics Engineers. It consists of two parts:

Part I is a specification format guide for the preparation of a laser gyro specification. It provides
a common meeting ground of terminology and practice for manufacturers and users. The user is
cautioned not to overspecify; only those parameters that are required to guarantee proper instru­
ment performance in the specific application should be controlled. In general, the specification
should contain only those requirements that can be verified by test or inspection. Parameters in ad­
dition to those given in this standard are not precluded.

Part II is a compilation of recommended procedures for testing a laser gyro. These procedures,
including test conditions to be considered, are derived from those currently in use. For a specific
application, the test procedure should reflect the requirements of the specifications; therefore,
not all tests outlined in this standard need be included, nor are additional tests precluded. In some
cases, alternative methods for measuring performance characteristics have been included or indicated.

The intent is for the specification writer to extract the applicable test conditions and equipment
requirements from Section 9 for inclusion in the appropriate sections listed under 4.5 of this stan­
dard. Similarly, it is intended that the writer extract the applicable test procedures from Section 10
for inclusion in the appropriate sections listed under 4.6. Part II can also be used as a guide in the
preparation of a separate laser gyro test specification with appropriate se~tion numbering.

Blank spaces in the text of this document permit the insertion of specific parameter values and
their tolerances. Brackets are used to enclose alternative choices of dimensional units, signs, axes,
etc. Boxed statements are included for information only and are not part of the specification or
test procedures. The terminology used conforms to ANSI/IEEE Std 100-1977, IEEE Standard Dic­
tionary of Electrical and Electronics Terms. The units used conform to IEEE Std 268-1979, IEEE
Standard Metric Practice. The abbreviation of units conform to ANSI/IEEE Std 260-1978, Standard
Letter Symbols for Units of Measurement. The graphic symbols used conform to ANSI/IEEE Std
315-1975 Graphic Symbols for Electrical and Electronics Diagrams.

This standard defines the requirements and test procedures for a single axis laser gyro in terms
unique to the laser gyro. The requirements contained herein cover applications where the laser
gyro is used as an angular motion sensor in navigation and control systems.

The term laser gyro is accepted to include the electronics necessary to operate the gyro and to
condition the output signal. The laser gyro provides an output frequency proportional to inertial
angular rate about the input axis which is perpendicular to the plane of the area enclosed by the
laser path.

Appendix A lists various laser gyro design features for which this format is applicable. The table
is not intended to make any suggestion regarding the selection of particular design features that
might restrict the free choice of manufacturers.

The IEEE will maintain this standard current with the state of the technology. Comments are in-
vited on this standard as are suggestions for additional material. These should be addressed to:

Secretary
IEEE Standards Board
The Institute of Electrical and Electronics Engineers, Inc
345 East 47th Street
New York, NY 10017
This publication represents a group effort on a large scale. A total of 107 individuals attended 26

meetings of the Gyro and Accelerometer Panel while this standard was in preparation. The major
contributors to this standard were the following:
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IEEE Standard Specification 
Format Guide and Test Procedure for 

Single-Axis Laser Gyros 

Part I — Specification Format 

1.Scope 

This standard defines the requirements fo r a 
single-axis laser gy ro t o b e used as a sensor in 
[an att i tude c o n t r o l system, an angular displace­
men t measuring system, an angular rate measur­
ing system, ] . This includes the elec­
tronics necessary to operate the gy ro and t o 
c o n d i t i o n the ou tpu t signal. 

2 . Applicable Documents 

The fo l lowing d o c u m e n t s f o r m a part o f the 
specif icat ion t o the ex ten t specif ied herein. In 
the event o f any conf l i c t be tween the require­
ments o f this standard and the listed d o c u ­
ments , the requirements o f this standard shall 
govern. 

Give identif icat ion number , title, date 
o f issue, and revision letter o f each listed 
d o c u m e n t . 

2.1 Specifications 
2.1 .1 Government 
2 .1 .2 Industry/Technical 
2 .1 .3 Company 

2.2 Standards 
2.2.1 Government 

2 .2 .2 Industry/Technical 
(1) IEEE Std 100 -1977 , Standard Dic t ionary 

o f Electrical and Electronics Terms. 
2.2.3 Company 

2.3 Drawings 
2.3 .1 Government 
2 .3 .2 Industry /Technical 
2 .3 .3 Company 

2.4 Bulletins 
2.4 .1 Government 
2 .4 .2 Industry/Technical 
2 .4 .3 Company 

2.5 Other Publications 

Other applicable d o c u m e n t s should be 
listed under the appropriate paragraph. 

3. Requirements 

3.1 Descr ip t ion . The major c o m p o n e n t s o f the 
laser gy ro herein specified are: a gain 
m e d i u m , a c losed path opt ica l resonator utiliz­
ing , and a c o m b i n i n g opt ics readout 
device ( including pulse forming e lect ronics) 
consisting o f 

The particular laser gyro specified may have 
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T o fill in the blanks, refer t o A p p e n d i x A 
f o r examples . 

3 .2 General Requ i rements 
3 .2 .1 P recedence . In the event o f conf l i c t 

a m o n g the purchase agreement , this specifica­
t i on , and o the r d o c u m e n t s referred t o herein, 
the o rde r o f p recedence shall be as f o l l o w s : 

( 1 ) purchase agreement 
( 2 ) this specif icat ion and its appl icable draw­

ings (see 3 .4 .2 and 3 . 5 . 1 ) 
( 3 ) o the r appl icable d o c u m e n t s (see Sec t ion 

2 ) 
3 .2 .2 Def ini t ions . The fo l lowing standard and 

the m o d e l equat ion o f 6.3 def ine t e rmino logy 
used in this spec i f ica t ion: 

A N S I / I E E E Std 1 0 0 - 1 9 7 7 , IEEE Standard Dic­
t ionary o f Electrical and Elect ronics Terms . 

3.3 Pe r fo rmance . Per formance characteristics 
shall be as specif ied hereinafter. 

T h e tolerances inc lude a summat ion o f manu­
facturing and test errors, and environmental ef­
fects . A n y e x c e p t i o n due t o environmental ef­
fects will b e listed in 3 . 6 . 3 . 1 . 

When required by the appl icat ion, the 
sensitivity o f a gyro characteristic t o varia­
t ions in vol tage , f requency , temperature, 
o r o ther variables shall be inc luded in the 
paragraph specifying that characteristic. 

3 .3 .1 Input Rates 
3 .3 .1 .1 Input Rate Limits . The input rate 

limits a b o u t the gyro input axis shall be 
± [ rad/s , ° /s , ° / h ] . 

T h e c l o c k w i s e and coun te r c lockwise 
input rate limits need n o t b e equal . Multi­
ple rate limits may be specif ied . 

3 . 3 . 1 . 2 M i n i m u m Input Ra te . The mini­
m u m rate o f ro ta t ion a b o u t the input axis for 
w h i c h the pe r fo rmance is o f the specif ied qual­
i ty shall b e ± [rad/s , °/s, ° / h ] . 

This characteristic is impor tan t for laser 
gyros wh ich d o n o t p rov ide a mechanism 
t o avoid lock- in . A t s o m e rate b e l o w the 
m i n i m u m input rate the specif ied scale fac­
to r nonlineari ty may be e x c e e d e d . Lock- in 
rate may be o f interest as a per formance 
characteristic when the specif ied operating 
rate is e x p e c t e d t o approach lock- in . 

3 .3 .2 G y r o Scale Fac to r ! ' /p ± %. 

The scale factor is the angular input in 
arc seconds ( " ) equivalent t o a digital pulse 
( p ) ou tpu t . The scale factor is direct ly pro­
por t ional t o the enc losed ring area, and in­
versely p ropor t iona l t o the total path 
length and operat ing wavelength. 

3 .3 .2 .1 G y r o Scale Fac tor Errors 
( 1 ) Asymmetry. The difference be tween the 

scale factor measured with a positive input 
rate and a negative input rate shall n o t e x c e e d 

[ p p m , % ] . 

T h e specif ic input rotat ional rate(s) at 
which the scale factor asymmetry is to be 
de termined may be specif ied. The asym­
metry is the ratio o f the difference in mag­
nitudes o f scale factor measured for CW 
and C C W inputs t o one-half the sum o f the 
same magnitudes. 

( 2 ) Nonlinearity [ p p m , %, ] , 
[ m a x i m u m , la, ] . 

The nonlineari ty is determined at speci­
fied cons tant rates o f ro ta t ion covering the 
input range. This nonlineari ty characterizes 
the change o f scale factor f rom a def ined 
calibration reference (such as the mean o f 
all samples o f a test set, o r a value estab­
lished at a pre-selected rate) measured over 
the input range. 

( 3 ) Repeatability, [ p p m , % ] , [ m a x i m u m 
spread, la, ] . 

Repeatabi l i ty involves changes in scale 
fac tor that o c c u r be tween per iods o f opera­
t ion . Thermal cyc les and other environ­
mental exposures , shu tdowns , t ime be­
tween runs, remount ing , and additional 
factors pert inent t o the particular applica­
t ion should be specif ied . 
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addi t ional major c o m p o n e n t s as f o l l o w s : a 
anti- lock dev ice , a path length 

c o n t r o l , temperature o r temperature c o m p e n s a ­
t i on , p o w e r supplies fo r , and an exci ta­
t ion c o n t r o l . 
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