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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
END-FACE IMAGE ANALYSIS PROCEDURE FOR THE CALIBRATION 

OF OPTICAL FIBRE GEOMETRY TEST SETS 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61745 has been prepared by IEC technical committee 86: Fibre 
optics. 

This second edition cancels and replaces the first edition, published in 1998, and constitutes 
a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) removal of the limitation of single mode optical fibre geometry test sets to include 
multimode; 

b) addition of a new annex as mathematical basis. 
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The text of this International Standard is based on the following documents: 

CDV Report on voting 

86/510/CDV 86/516/RVC 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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INTRODUCTION 

In the research and production environments, there exists a range of test methods for 
characterizing the geometry of optical fibres. Furthermore, each test method may determine 
one or more of the many parameters required for complete geometrical characterization. 
IEC 61745 describes the calibration of test sets that perform end-face image analysis, also 
known as "near-field" or "grey-scale" analysis. The principles, however, may be applied to test 
sets of a different type. 
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END-FACE IMAGE ANALYSIS PROCEDURE FOR THE CALIBRATION 
OF OPTICAL FIBRE GEOMETRY TEST SETS 

 
 
 

1 Scope 

This document describes the calibration of test sets that perform end-face image analysis, 
also known as "near-field" or "grey-scale" analysis. The principles, however, can be applied to 
test sets of a different type. 

The procedures outlined are performed by calibration laboratories and by the manufacturers 
or users of geometry test sets, for the purpose of calibrating geometry test sets and for 
evaluating the uncertainties in measurements made on calibrated test sets. The calibration of 
fibre coating or cable measurement test sets is not covered by this document. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

For the purpose of this International Standard, the following definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
accredited calibration laboratory 
calibration laboratory authorized by an appropriate national organization to issue calibration 
certificates that demonstrates traceability to national standards 

3.2  
artefact 
object that is measured on or used to calibrate a geometry test set 

EXAMPLE An optical fibre and a chromium-on-glass pattern are examples of artefacts. 

3.3  
calibration 
set of operations that establish, under specified conditions, the relationship between the 
values of quantities indicated by a measuring instrument and the corresponding values 
realized by standards 

Note 1 to entry: The results of a calibration permit either the assignment of measurand values to the indications 
or the determination of corrections with respect to the indications. 

Note 2 to entry: A calibration may also determine other metrological properties such as the effects of influence 
quantities. 

Note 3 to entry: The result of a calibration may be recorded in a document, called a "calibration certificate" or a 
"calibration report". 
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3.4  
calibration chain 
chain of transfers from a national standard to the geometry test set through intermediate or 
working standards 

Note 1 to entry: See U = k × u. 

3.5  
calibration checking 
establishing that a geometry test set that has been previously calibrated but has reached its 
calibration due date remains within specified uncertainty limits 

Note 1 to entry: If the geometry test set has drifted outside these limits, then re-calibration is required. Otherwise, 
the re-checking period can be extended for a stated period. 

Note 2 to entry: The test set may be checked using a working standard. 

3.6  
calibration standard 
artefact that is calibrated against a reference standard and is used to calibrate test sets 

Note 1 to entry: The artefact may be a fibre or a chromium-on-glass pattern. 

Note 2 to entry: Proper use of a calibration standard ensures traceability. 

Note 3 to entry: The term includes the reference standard, the transfer standard and the working standard(s), in 
descending order of metrological uncertainty. 

3.7  
combined standard uncertainty 
combination of a number of individual standard uncertainties 

Note 1 to entry: The term "accuracy" should be avoided in this context. 

Note 2 to entry: In calibration reports and technical data sheets, the combined standard uncertainty in the 
geometry test set measurement is reported as an overall expanded uncertainty with the applicable confidence 
level, for example 95,5% or 99,7 %. 

3.8  
confidence level 
estimation of the probability that the true value of a measured parameter lies within a given 
range (expanded uncertainty) 

3.9  
correction offset 
number that is added to or subtracted from the measurement result of a test set to correct for 
a known physical effect 

3.10  
coverage factor 
k 
factor used to calculate the expanded uncertainty, U, from the standard uncertainty, u 

3.11  
expanded uncertainty 
U 
range of values within which the measurement parameter, at the stated confidence level, can 
be expected to lie 

Note 1 to entry: It is equal to the coverage factor, k, times the combined standard uncertainty u 

 ukU ×=  (1) 
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