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What is the CIE?

The International Commission on Illumination (CIE) is a global non-profit 
organization dedicated to advancing the science, technology, and art of 
light and lighting, encompassing the full range of related topics including 
scientific fundamentals such as vision, colour, the metrology of optical 
radiation, photobiology, and photochemistry, as well as lighting 
applications indoors, outdoors, and in image technology. The CIE provides 
a forum for diverse open expert discussion and information exchange 
within, between, and beyond these fields.
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Our activities

• Support science, promote discussion and information exchange

• Develop and promote consensus within our scope with publications
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How we work 

• Our 6 Divisions each establish work plans in 
which technical committees (TCs) form to 
address a specific question; some may be 
inter-divisional, and others may be joint 
with another organization.

• TC proposals are reviewed and approved by 
the national members in the sponsoring 
Division(s) and by the CIE leadership.

• TCs must have at least 5 expert members 
from 5 countries to initiate work.
– TC Chair accepts members on the basis of having 

relevant expertise and willingness to contribute.
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National Committees (not complete)
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Hungary

Netherlands

NC Israel

Norway
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Open science:
• increases scientific collaborations and sharing of 
information for the benefits of science and society;
• makes multilingual scientific knowledge openly
available, accessible and reusable for everyone; and
• opens the processes of scientific knowledge 
creation, evaluation and communication to societal 
actors beyond the traditional scientific community.

https://www.unesco.org/en/open-science
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International Conference for Weights and Measures CIPM Task Group on the Digital SI

CIPM
Digital SI
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CIPM
(Wynand Louw 

President)

ISC
(Mathieu Denis 

Science Dir.)

CODATA
(Barend Mons

President)

ISO
(Sergio Mujica

Secretary-General)

CIE
(Peter Blattner

President)

IMEKO
(Frank Härtig President)

CIML
(Roman Schwartz 

President)

IEC
(Philippe Metzger Secretary-

General & CEO)

ILAC
(Etty Feller Chair)

Joint Statement of Intent on the digital transformation in 
the international scientific and quality infrastructure

https://www.bipm.org/en/liaison/digital-transformation
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CIE - CIPM Agreement
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• CIPM : defines units

• CIE: quantities (in the field of light and lighting) and action spectra

CIE S 009 CIE S 007

CIE 191

erythmaBLH mesopic observer

(20 May 2019)
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CIE Board Task Group Digitalization: Brainstorming

Make Datasets available under the FAIR principle
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Overview of published datasets (not complete)

• Free available available through CIE webpage
– CIE 015:2018: selected tables (5 nm)
– CIE 184:2009: spectral transmittance
– CIE S 026:2018: toolbox, action spectra

• Free available through other sources:
– CIE 13.3:1995 spectral radiance values
– CIE 018: 2019 1-nm luminous efficiencies
– CIE 224:2017 toolbox
– CIE 015:2018 most of the tables
– CIE 170-2:2015: Cone fundamentals
– ISO/CIE 11664-x Colorimetry series

«It is better if we publish 
our data than others do.»
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FAIR Principle
https://www.go-fair.org/fair-principles
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FAIR Principle

• Findable
− Persistent identifier (e.g. DOI)
− Rich metadata 

• Accessible
− Metadata freely accessible (Data not necessary)
− Metadata schema is published

• Interoperable
− Established Data-format, 
− Format description publically available

• Reusable
− Information about the license shall be provided
− metadata and data should be well-described so that they can be replicated and/or combined in 

different settings.
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Metadata

• Metadata (or metainformation) is “(structured) data that provides 
information about other data“ but not the content of the data (Wikipedia)

Data

-Author
-Filesize
-Number of Columns
-Date of Creation
-Version
-Data-Format
-….

Metadata

4

-> (Meta-)Data Model / Schema
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Where to find the datasets ?
Embeded into CIE Publications 

PDF/A-3
ISO 19005-3
Machine readable
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Where to find the datasets?

• https://cie.co.at/data-tables
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data

metadata

2023-10-11 19

http://www.cie-usnc.org/


http://www.cie-usnc.org

Which data sets are available?
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CIE Standard Illuminants

A

D50

D65

https://doi.org/10.25039/CIE.DS.8jsxjrsn
https://doi.org/10.25039/CIE.DS.etgmuqt5

https://doi.org/10.25039/CIE.DS.hjfjmt59
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LED Reference Spectrum
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CIE 251:2023https://doi.org/10.25039/CIE.DS.van56dfj
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Cone-Fundamentals

2023-10-11

CIE cone-fundamental-based spectral tristimulus values for 2 degree field size

CIE cone-fundamental-based spectral luminous efficiency function for 2° field 
size in terms of energy

CIE cone-fundamental-based spectral tristimulus values for 
10°field size

CIE cone-fundamental-based spectral luminous efficiency 
function for 10° field size in terms of energy

CIE 2006 LMS cone fundamentals for 2° field size in terms of 
energy

CIE 2006 LMS cone fundamentals for 10° field size in terms of 
energy
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CIE S 026 – CIE System for Metrology of Optical 
Radiation for ipRGC-Influenced Responses to Light

Action Spectra

2023-10-11

https://doi.org/10.25039/CIE.DS.vqqhzp5a
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Many more…

• CIE 1931 chromaticity coordinates of spectrum loci, 2 degree observer

• CIE 1931 colour-matching functions, 2 degree observer

• CIE 1964 chromaticity coordinates of spectrum loci, 10 degree observer

• CIE 1964 colour-matching functions, 10 degree observer

• Spectral radiance factors of 99 test samples for the CIE colour fidelity 
index calculation

• Relative spectral power distributions of illuminants representing typical 
LED lamps

2023-10-11 24
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Data

• CSV (comma separated values) without header row
– Platform independent 
– Language independent
– Open format according RFC4180 
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Metadata

• CIE Metadata schema is based on a widely used schema
– Datacite.org (https://schema.datacite.org/meta/kernel-4.4/ )

• With additional fields (i.e. checksum, validation, additional 
information)

• Established structured format:  JSON

https://doi.org/10.25039/CIE.SC.4taqevcd
2023-10-11 26
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Extract of a metadata-file

2023-10-11

DOI prefix for CIE
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CIE-metadata: Checksums

certutil -hashfile "CIE_xyz_1931_2deg.csv" MD5
Windows-cmd:
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λ/nm

CIE-metadata: Interpolation
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CIE-metadata: Column Headers
8
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How to use?

data

metadata

How to cite
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How to read the CSV-files

• Python®,Matlab®,LabView® built-in functions

• Text-editor

• Excel: 

2023-10-11 32
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How to read the metadata?

• Matlab®
>> str = fileread('CIE_xyz_1931_2deg.csv_metadata.json’); 
>> data = jsondecode(str);

• Python: • LabView
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How to use the metadata

• Excel®

https://doi.org/10.25039/CIE.SC.4taqevcd
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Further activities
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- «FAIR» International Lightning Vocabulary (https://cie.co.at/e-ilv )
- Toolboxes, API,…
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