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European foreword 

The text of document 86C/1972/CDV, future edition 1 of IEC 61757-1-4, prepared by SC 86C "Fibre 
optic systems, sensing and active devices" of IEC/TC 86 "Fibre optics" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN IEC 61757-1-4:2026. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2027-02-28 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2029-02-28 

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

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website. 

Endorsement notice 

The text of the International Standard IEC 61757-1-4:2025 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standard indicated: 

IEC 60869-1 NOTE Approved as EN IEC 60869-1 

IEC 60793-2-50 NOTE Approved as EN IEC 60793-2-50 
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Annex ZA 
(normative) 

 
Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) 
applies.  

NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies.  

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cencenelec.eu. 

Publication Year Title EN/HD Year 

IEC 61757 - Fibre optic sensors - Generic specification EN IEC 61757 - 

IEC 61757-1-2 2023 Fibre optic sensors - Part 1-2: Strain 
measurement - Distributed sensing based 
on Brillouin scattering 

EN IEC 61757-1-2 2023 

IEC 61757-2-2 - Fibre optic sensors - Part 2-2: Temperature 
measurement - Distributed sensing 

EN 61757-2-2 - 

IEC 61757-3-2 - Fibre optic sensors - Part 3-2: Acoustic 
sensing and vibration measurement - 
Distributed sensing 

EN IEC 61757-3-2 - 

ISO/IEC Guide 98-3 - Uncertainty of measurement - Part 3: 
Guide to the expression of uncertainty in 
measurement (GUM:1995) 

- - 

 

SIST EN IEC 61757-1-4:2026

Sample Document
get full document from standards.iteh.ai

SIST EN IEC 61757-1-4:2026  •  https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

https://www.cencenelec.eu/
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026


 

SIST EN IEC 61757-1-4:2026

Sample Document
get full document from standards.iteh.ai

SIST EN IEC 61757-1-4:2026  •  https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026


IEC 61757-1-4 
Edition 1.0 2025-12 

INTERNATIONAL 
STANDARD 

Fibre optic sensors - 
Part 1-4: Strain measurement - Distributed sensing based on Rayleigh scattering 

IE
C

 6
17

57
-1

-4
:2

02
5-

12
(e

n)
 

 
  
 

® 
 

ICS 33.180.99   ISBN 978-2-8327-0944-3 
 

SIST EN IEC 61757-1-4:2026

Sample Document
get full document from standards.iteh.ai

SIST EN IEC 61757-1-4:2026  •  https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026


IEC 61757-1-4:2025 © IEC 2025 

1 

CONTENTS 

FOREWORD ........................................................................................................................... 3 
INTRODUCTION ..................................................................................................................... 5 
1 Scope .............................................................................................................................. 6 
2 Normative references ...................................................................................................... 6 
3 Terms, definitions, abbreviated terms, and symbols ......................................................... 6 

3.1 Terms and definitions .............................................................................................. 6 
3.2 Abbreviated terms ................................................................................................. 10 
3.3 Symbols ................................................................................................................ 11 

4 General test setup for measurement of performance parameters ................................... 11 
4.1 General and test setup requirements .................................................................... 11 
4.2 General documentation requirements .................................................................... 15 

5 Measurement procedures for performance parameters .................................................. 16 
5.1 Strain measurement error ..................................................................................... 16 

5.1.1 Test procedure and conditions ....................................................................... 16 
5.1.2 Parameter calculation and reporting .............................................................. 16 

5.2 Spatial resolution .................................................................................................. 16 
5.2.1 Test procedure and conditions ....................................................................... 16 
5.2.2 Parameter calculation and reporting .............................................................. 17 

5.3 Strain repeatability ................................................................................................ 18 
5.3.1 Test procedure and conditions ....................................................................... 18 
5.3.2 Parameter calculation and reporting .............................................................. 18 

5.4 Spatial strain uncertainty ...................................................................................... 19 
5.4.1 Test procedure and conditions ....................................................................... 19 
5.4.2 Parameter calculation and reporting .............................................................. 19 

5.5 Warm-up time ....................................................................................................... 19 
5.5.1 Test procedure and conditions ....................................................................... 19 
5.5.2 Parameter calculation and reporting .............................................................. 20 

5.6 System performance with altered attenuation ........................................................ 20 
5.6.1 General ......................................................................................................... 20 
5.6.2 Long distance measurement .......................................................................... 21 
5.6.3 Short distance measurement with high loss ................................................... 22 

Annex A (informative)  Application area of Rayleigh-based distributed strain 
measurements ...................................................................................................................... 24 
Annex B (informative)  Strain measurement using cross correlation of Rayleigh 
scattering .............................................................................................................................. 25 
Bibliography .......................................................................................................................... 27 
 
Figure 1 – Optical fibre strain profile and related strain sample points..................................... 8 
Figure 2 – General test setup for a single-ended configuration.............................................. 12 
Figure 3 – Measured versus applied strain (typical curve) ..................................................... 14 
Figure 4 – Rayleigh frequency shift as a function of elongation of a single-mode fibre .......... 14 
Figure 5 – Illustration of spatial resolution test results ........................................................... 17 
  

SIST EN IEC 61757-1-4:2026

Sample Document
get full document from standards.iteh.ai

SIST EN IEC 61757-1-4:2026  •  https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026


IEC 61757-1-4:2025 © IEC 2025 

2 

Figure 6 – Performance evaluation at distance measurement range ...................................... 21 
Figure 7 – Performance evaluation at short distance with high loss ....................................... 22 
Figure B.1 – Strain measurement obtained from two Rayleigh scattering spectra 
measured with the OTDR technique ...................................................................................... 25 

 

  

SIST EN IEC 61757-1-4:2026

Sample Document
get full document from standards.iteh.ai

SIST EN IEC 61757-1-4:2026  •  https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026
https://standards.iteh.ai/catalog/standards/sist/3a161064-0c17-49ee-8358-58e0534ef805/sist-en-iec-61757-1-4-2026

