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ABSTRACT 

The spectral sensitivities of the sensors in a camera are not the same as the cone 

functions in the eye and, moreover, the former cannot be linearly corrected to the 

latter. This means that metamerism is a problem. Metamerism means that two 

spectra can integrate to the same RGB for the camera but that they might look 

different to a human observer. Colour correction algorithms attempt to map the 

RGBs recorded by a camera so that they are as close as possible to cone responses 

or, equivalently, to CIE tristimuli. The colour correction step is a key component 

of any and all image signal processing pipelines. 

 

In this talk, I will review the colour correction problem. We will understand when 

the problem can and cannot be solved exactly. For the inexact circumstance (when 

there is metamerism), the mapping of RGBs to XYZs is an optimization problem. 

Naively, one might treat this as a simple least-squares optimization. But, this 

ignores the fact that certain colours – for example, white – are more important to 

the observer than others. And, that any colour correction should ‘scale’ with 

exposure (the same physical object should look the same whether it is viewed 

under bright or dim illumination).   

 

All algorithms, perforce, are ‘trained’ with a reference set of measurements. But, 

which reference set should we use? If we really need to measure colours exactly  
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(say to the accuracy of a colorimeter) what should we do? Is it possible to modify 

in some way – e.g. take multiple exposures - how we take pictures?. Answers to 

these and  other questions will also be given in this talk.  
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