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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, wheti =r
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or relicnce
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other servic=s for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or®»ntity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as'canipriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given ci.cumstc nces.

The IES has no power, nor does it undertake, to police or enforce compliance witi'he ¢antents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compinze with this document. Any
certification or statement of compliance with the requirements of this docun=nt hall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Stadai requires verification by ANSI that the requirements for due process,
consensus, and other criteria have bean n =t by the standards developer.

Consensus is established when, il *he iidgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc fally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unas.ity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward aeir 1 'solution.

The use of America. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe son 1ias approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or  rocedures not conforming to the standards.

TheAmerican National Standards Institute does not develop standards and will in no circumstances give an interpretation
tcany Ar2rican National Standard. Moreover, no person shall have the right or authority to issue and interpretation of an
Ame.‘caniational Standard in the name of the American National Standards Institute. Requests for interpretations should
beaddressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from
the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.


https://www.stdhive.com/standards/ies-tm-25-20-pdf/

Prepared by the IES Computer Committee.
IES Computer Committee

Paul K. Ericson, Chair
Jianzhong Jiao, Vice Chair

Members

W. Dau G. A. Hauser
G. Gregory R. Kelley

D. Hansen R. M. King

Advisory Members
D. Chabaud R. D. Gananathan

r. J. Koshel
L. K. Livingston
J. L. Pimenta

A. M. Mor

D. N. Randolph
T. F. Saemisch

J.W. Ou~'atte



https://www.stdhive.com/standards/ies-tm-25-20-pdf/

Please refer to the IES Bookstore for possible Errata: www.ies.org.

1.0 INtroduction and SCOP e ... ...t e e e |
S T 1Y o Yo 11 't i Y T 1
7 S o ) o 1= P 1
2.0 Normative ReferencCes. ... ... ...ooviniii ittt e e e e D & MU 2
2.0 ANSIIES LS-T-20. . ittt ettt et ettt e e e e e e e e 2
07 11 © I -1 0 2
2.3 IEEE 754-2008 .. ...\ttt ettt e e e e e e 2
24 TheUnicode Standard. . ......... ... e et e e et e 2
2.5 Thelnternational System of Units (SI)......... ... i e 2
2.6 ISO/IEC 8859-1:1998 . ..ottt ettt et ettt et ettt e e e e e e e 2
3.0 Definitionsand Nomenclature ........ ... ... ittt i e e e e e e 2
20 Y 1 1 | 2
20 < 13T 1 2
3i3  bINArY B2 o e e 2
2 S < T 2
3.5 denormalizedreal. . ... ... ..o e e e, 2
3.6 dir@CHiON COSINE . ... .o ettt e e e e e e 3
3.7 fatal @rOr .o e e 3
3.8  lIgRt SOUICE ... e e e 3
3.9 Little Endian. .. ... e e e e 3
B0 UM BN . e e e e e e e, 3
3.11 luminous flux, ®y...... . ..... 4R 3
3,12 NAN (Quiet NAN, Sioiic ing NAN) ... e e e e e e ettt enes 3
3.3 normalized real . ... .. e e e 3
1 - 1 T PP 3
TN T - e 1T T 411 3
01T - P 3
3U17 Ay dil IO Lo e 4
318 Y SLaT POSIION ..o e e e 4
20 T - 1 - 4
2izu SigNaling NAN L L e 4

30T StOKES Parameters ... ... e e 4


https://www.stdhive.com/standards/ies-tm-25-20-pdf/

4.0
4.1

4.2
4.3
4.4
4.5

4.6
4.7

Ray File Format . ... ... i e e e e e e 4
File Type and EXEeNSION ... ... ottt e e ettt ettt e 4
Overall File Structure. . ... ... . e e e e 4
Ray Ordering and Sampling .. ..o e e e e e e e 5
UNits i File. . e e 5
Data Types in File. . ... 5
4.5.1 AS Ul ot e e e e e e e 5
0 0 [ 1 k
45,3 Fl0at. . e s
N 1 T P P P 5
4.5.5  UNsSigned LoNg Nt ..ot e e e e e e e 5
Section and Block Breakdown . ........ ... i 6
Header SeCtioN. .. ... e e e 9
471  FileHeader BIOck. . . ... 9
4.71.1 Bl Ty e T 9
4.71.2 FIle VerSiON e e e 9
4713 Creation Method. ... ... R A 9
4714 Total Luminous FIUX. . . ..o e 10
4.71.5 Total Radiant FIUX. .. ..ot e e e e 10
4716 Numberof Rays. ......covviiiiiiiiiiiiiinieiannns e+ et e e 10
4.71.7 File Creation Date and Time . ... .o.ou et e e n
4718 Ray Start POSItion . ... 1
4719 Spectral Data ldentifier. ... ..ot e e 12
47100  SingleWavelength. ..o i 12
471101 Minimum Wavelength . ... o 13
47112 Maximum Wavelength . ... ..o o 13
47113 Numberof Spectral Tables . . o o e 14
4.7114  Number of Additionalia *Dataltems perRay........oouvuviiiiiiii i 14
47115 Size of AddItional TaXU Kl0r K. o .o vttt ettt e 14
47106 Reserved for FULL Y e L. o e e 14
472  Known Data Flags Blork . o e 15
4.7.2.1 POSIHION Fl G . e e e e e 15
4722  DIreCtIc N Flag. oot e 15
4.72.3  Radiai * Flux Flag / Stokes SOVector Flag. .....c.ovuinii it 16
4724  Wavlength Flag. ..o e 16
4.7.2.5  Luminous Flux /Y Tristimulus Flag . ... ... e 17
47260 StOKES Flag .ottt e 17
4.7.2.7  THStIMUIUS Flag . .ot e e e 18
4.72.8  Spectrum IndeX Flag . .....onoiii i e e 18
473  Description Header BlocK. . .. ..ovie i e 19
4.7.3.1 Name Of Light SOUICE . ... vt e e ettt e 19
4.7.3.2  Manufacturer of Light SOUICe ...t e 19
4.73.3  Creator of Optical Light Source Model ... ..o e 19
4734  Creatorofthe Ray File. ... ..o e e e 20
4.73.5  Measurement Equipment / Simulation Software ........... ... 20


https://www.stdhive.com/standards/ies-tm-25-20-pdf/

4736 Camera INformMation . ...t e 20

4.7.3.7 Light Source Operation Information ..o i i 20

4.73.8  Additional Information. ... .. ... o 21

4.73.9  Data Reference to Light Source GEOMEtry ... ...ovuiuiniiii e 21

474  Spectral Tables BIOCK. . .. ..o e e e e 21

4.7.4.1 DT = Y] o 1= 23

4742  Error CONdItioNS . ... uit ettt e e 23

4.75 Additional Ray Data Column Labels Block. ..ot e 22

476  Additional TEXT BIOCK. . . ..o e 3

4.8 Ray Data Section ....... ... e 24
4.8.1  RayData Lines BlOCK . ...ttt e e e « N - Y. 24
4.8.1.1 K POSIION. e e e 24

4.8.1.2 Y POSHION. .ttt e e 24

4.8.1.3  ZPOSHION. .ttt e 24

4814  XDirection CoSINe . ...ttt e T e 25

4.8.1.5 Y DIrection COSING ...ttt et e e 25

4.81.6  ZDiIrection COSINE ..ttt ettt e e e e e 25

4.81.7 Radiant FIUX, StOKES SO . . vttt e e e e 26

4.8.1.8  Wavelength ... e e 26

4819  Luminous Flux, Y Tristimulus ...................... e+ et e 27

48100  StOKES ST .ttt e 27

48101 StOKES S2 .ttt 27

48112 SEOKES S3 .t e e 28

4.8.1.13  Polarization Ellipse Major Axis X DirectionCosSine ........ovieiiiiiiii i i 28

4.8.1.14  Polarization Ellipse Major Axis Y Direction COSINe .........viuininiriniiiieienneanns 28

4.8.1.15 Polarization Ellipse Major Axis.” Diraction COSINg . .....vvvriiiin it iiieneennn, 29

48106 XTristimuUIUS. . ..o e e e 29

48007  ZTristimMUIUS . .. e e 29

4.8.1.18  SPECHIUM INA@X. . v e e e e e 30

4.81.19  Additional User Lafinxd Data .....oueniniiii e 30

5.0 Branding-Logo and N Me. ... .. ... it e e e 30
Annex A -File ForriacSelection ... ... . e 31
Annex B —Spectral Data CommeNntary ... . ...t e e 32

Annex C - Future r.2visions and Compatibility .............. . e 33


https://www.stdhive.com/standards/ies-tm-25-20-pdf/

Technical Memorandum: Ray File Format for Description of the Emission Properties of Light Sources

1.1 Introduction

In the past few decades, the optical design of illumination systems (non-imaging optics) has benefited greatly from
the advances in computer hardware and software. Many commercially available ray-tracing optical design and
simulation software programs have been developed to support a wide variety of optical design tasks. All of these
software packages can use ray files as source models. Ray files are typically generated by light source manufacturers
using either an optical simulation or physical measurements using near field goniometers. These ray file- are then
put in a specific format for each optical design program, which allows optical engineers to integrate the hoht shurce
characteristics into their optical system design simulations. Ray files describe light sources by a large.nur her of rays
with individual start location, direction, flux, and optional spectral and/or polarization data.

Ray files are mainly intended for optical engineers, who are designing optical systems usii.z.linht sources. Ray files
are a characterization of the near field characteristics of a light source. Users may also ke fai viliar with files formatted
according to ANSI/IES LM-63-19, IES Standard File Format for the Electronic Tran:fe: v.” Phciometric Data and Related
Information. These are typically called “IES files” and are far-field characterizations ¢”2.\amp or luminaire. IES files are
used by lighting engineers and designers to calculate predicted light levcls. Although these far-field files are useful
for calculating lighting application layouts, they are not adequate wher desiging optics placed in close proximity to
the light source.

One complication in providing ray files for light source ch ract rization is that each ray file can be very large,
containing millions of rays and using more than 250 MB of data per file. Currently, a manufacturer needs to provide
ray files for all of its light sources, in up to 16 unique file forr..ats since none of the commercially available ray tracing
software uses the same file format. This situation!2ads 10 a large amount of data that has to be created, managed,

stored, and distributed to ray file users.

Because all ray files store essentially the =ar. e data, the industry has come together to create a single standard ray file
format that all light source manufe -t'.rers can distribute and all optical design software can use for simulations. The
format has been created by a g. »up tnat includes LED manufacturers, optical simulation software vendors, near-field
goniometer vendors, and acaa.mia. The new format is meant to allow simple conversion of all existing ray files into
the new format, and it will be -yenerally backward compatible in future revisions.

This document acfine: the IES standardized ray file format to describe the emission properties of light sources that

can be used' n all commercially available design, analysis, and metrology software.

(Notc. 'ES +M-2L-13 Addendum A has been incorporated into this document. Refer to Section 3.21 for information on

the polarization ellipse definition that was added via the Addendum.)

7.2 Scope

This document provides recommendations for a standard ray file format to describe the emission properties of light
sources. The ray file format contains information necessary to interface between ray tracing or other optical design,
simulation, analysis and metrology software used in lighting applications.
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