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Introduction
The International Commission on Illumination - abbreviated as CIE from its French title Commission Internationale de l'Eclairage - is an organisation devoted to international co-operation and exchange of information on all matters relating to the science and art of lighting. Since its inception in 1900, the CIE has been accepted as representing the best authority on the subject and as such is recognised by the ISO as an international standardisation body. CIE is a technical, scientific and cultural non-profit organisation whose primary objective is to provide an international forum for the discussion of all matters relating to the science, technology and art in the fields of light and lighting, and for the interchange of information in these fields between different countries. This it seeks to do by developing and publishing basic standards and procedures of metrology. It is important to note that light and lighting is meant in its broadest sense and thus includes the fundamental aspects of vision, photometry and colorimetry, as well as the more applied aspects of lighting installations and image technology.

CIE Technical Committees
The success of an organisation such as the CIE depends upon the effectiveness of its technical committees and each major subject of interest has been assigned to one of seven Divisions. Division 1: Vision and Colour studies visual responses to light and to establish standards of response function, models and procedures of specification relevant to photometry, colorimetry, colour rendering, visual performance and visual assessment of light and lighting. Other Divisions deal with Measurement of Light and Radiation (Division 2), Interior Environment and Lighting Design (Division 3), Lighting and Signalling for Transport (Division 4), Exterior Lighting and Other Applications (Division 5), Photobiology and Photochemistry (Division 6), and Image Technology (Division 8).

Colour Science

At the 6th session of the CIE, held in Geneva in 1924, it was decided to set up a Study Group on Colorimetry. This was in response to the fact that the measurement of colour had become an important factor in several industries and scientific laboratories but none of the systems of colour specification that existed at that time could be considered satisfactory for general practice. At the 7th Session of the CIE held in Saranac, New York, USA in 1928, a working programme was proposed to establish suitable basic standards that would put colorimetric practice on a unified basis. In particular, it was agreed that efforts should be made to reach agreement on colorimetric terminology, a standard daylight and ‘sensation curves’ of the average human observer with normal colour vision.

At the 8th Session of the CIE held in Cambridge, England in 1931, a number of recommendations were made which laid the basis for modern colorimetry: the CIE 1931 Standard Colorimetric Observer, the CIE x, y colorimetric co-ordinate system, three standard sources (A, B and C), standard illuminating and viewing conditions for measuring reflecting surfaces and the standard of reflectance in the form of a magnesium-oxide surface. Apart from minor adjustments, these recommendations have stood the test of time right up to the present day. Every other recommendation can be considered as an enhancement or an addition to these basic recommendations. At the 14th Session of the CIE held in Brussels, Belgium in 1959 a proposal was made to adopt the MacAdam uniform chromaticity scale diagram, the u,v diagram, to provide a more uniform representation of chromaticity differences. In this system a measure of the perceived size of the difference between two colours is obtained by the square root of the sum of the squares of the differences between corresponding co-ordinates U*, V*, W*. This recommendation was put forward in an attempt to unify the many diverse practices of calculating colour differences.

At the 15th Session of the CIE held in Vienna, Austria in 1963, agreement was reached on what became known as the 1964 supplementary standard observer, based on colour-matching data obtained using a 10 degree field. It was also at this meeting that the standard daylight distributions were given special attention with the recommendation that the spectral power distributions of the D illuminants be calculated at any correlated colour temperature required. In practice, D50, D55 or D65 have been the usual choice. 1971 saw the publication of CIE Document 15, Colorimetry. At the 18th Session of the CIE held in London, England in 1975, the CIE recommended the adoption of two new colour spaces and associated colour-difference formulae, known as CIELAB and CIELUV. The latter was an improvement of the previously recommended U*, V*,W* space. 1986 saw the publication of CIE Document 15.2, Colorimetry.

The following Technical Committees are now active in Division 1; they are grouped by subject rather than numerical or chronological order:

Colour Appearance

TC1-52, Chromatic Adaptation Transforms.

Colour Difference

TC1-47, Hue & Lightness Dependent Correction to Industrial Colour Difference Equation is investigating the hue and lightness inter-dependence of industrial colour differences and the goal is to produce an improved version of the CIE94 colour-difference equation. TC1-55, Uniform Colour Space for Industrial Colour Difference Evaluation, is looking at methods of improving CIELAB colour space to enable a more uniform space to be recommended. This will enable colour differences to plotted in a uniform space, something not possible with CIE94 colour differences because they are based on CIELAB coordinates.

Colour Imaging

TC1-27, Colour Appearance for Reflection/VDU Image Comparison, is studying and will make recommendations on how to specify a colour appearance match between a reflective image and a self-luminous display image.

Sources

TC1-44, Practical Daylight Simulators for Colorimetry, is carrying out an inter-comparison between existing daylight simulators for color measuring instruments and color matching booths and on the basis of that inter-comparison will recommend practical methods for simulating daylight sources. 

Applied Colour Vision

TC1-36, Fundamental Chromaticity Diagram with Physiologically Significant Axes, is seeking to establish a chromaticity diagram where the coordinates correspond to physiologically significant axes and that will be of value to vision scientists. TC1-37, Supplementary System of Photometry will recommend a system of photometry to assess lights in terms of their comparative brightness relationships at any level including the mesopic and scoptic levels. TC1-43, Rod Intrusion in Metameric Colour Matches, is investigating a procedure for calculating the effect of rod intrusion on typical industrial metameric colour matches. TC1-48, Revision of Document 15.2 Colorimetry, is producing a revision of this document that will reflect current thinking on the basic principles of colour measurement. TC1-51, Visual Acuity, is surveying the literature in order to provide a specification for a human spatial contrast sensitivity function under defined viewing conditions (luminance level, surround, adaptation state, geometry, etc.). TC1-54, Age-related Change of Visual Response, is investigating currently available data in order to recommend the spectral luminous efficiency, visual acuity, and contrast sensitivity functions as a function of age. TC1-56, Improved Colour Matching Functions, is comparing the current CIE colour matching functions with those proposed other workers. TC1-58, Visual Performance in the Mesopic Range, is investigating performance based photometry and colorimetry in the mesopic range. TC1-59, Standard Photometric 10( Observer is considering the use, or not, of the 10( Y(() function as a spectral luminous efficiency function for that observer.

Standards

TC1-53, A Standard Method for Assessing Daylight Simulators, is writing an CIE/ISO Standard based on the CIE method of assessing the quality of daylight simulators. TC1-57, Standards in Colorimetry, is considering the preparation of a number of ISO Standards to cover the calculation of tristimulus values and chromaticity coordinates, uniform colour spaces, and a colour difference formula.

Image Technology

TC8-01, Colour Appearance Modelling for Colour Management Applications is seeking to develop and recommend methods for the application of a colour appearance model based on CIECAM97s for use in digital colour management. TC8-02, Colour Difference Evaluation in Images, is studying methods for evaluating colour differences for images. TC8-03, Gamut Mapping is seeking an optimal solution for cross-device and cross-media image reproduction. TC 8-04, Adaptation Under Mixed Illumination Conditions, is investigating the state of adaptation of the visual system when comparing soft-copy images on self-luminous displays and hard copy images viewed under various ambient lighting conditions. TC 8-05, Communication of Colour Information is looking to standardise a minimal set of techniques that enable unambiguous and efficient communication of the colour information in images. TC8-06, Terminology is bringing together the colour and imaging terminology necessary to communicate in this inter-disciplinary area.

In addition, both Division 1 and 8 have a number of active Reporters investigating the potential for new work.
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