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ABSTRACT 

The standard color representation and processing are based on three-dimensional 

color coordinate systems like CIELab, CIELuv, RGB etc. These are derived from 

the X, Y, Z values, which are calculated using color matching functions. These 

functions are mathematical representations of the human cone sensitivity functions 

corresponding each of the three types of cone cells in the human retina.  

 

All these standard coordinate systems are 3D representations of the signal which 

originated from the colored object and is observed by the human eye. This signal, 

color signal, is physically electromagnetic radiation. Human eye is sensitive to this 

radiation on the wavelength range 370 nm to 780 nm (in practical use from 400 

nm to 700 nm).  

 

In the spectral color science (also terms multispectral and hyperspectral are used), 

the color is measured, analyzed and processed by using directly the color signal. 

Theoretically, the color signal is a continuous real valued function defined on a 

limited range: f(),  [380, 780]. In practice, the signal is measured as a n-

dimensional vector, color spectrum, where n ranges normally from 10 to few 

hundreds. Benefits of this spectral approach include following: the color can be 

measured accurately, color and color comparisons are independent of a light 

source, object color can be reconstructed under different light source, color 
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spectrum can be used to identify materials and in accurate color quality control. 

Furthermore, it is always possible to calculate any standard color representation 

from the color spectrum. 

 

In the lecture I will give an introduction into the spectral approach to the color. 

Basic methods for the color spectrum measurement and spectral imaging will be 

given. Some color spectrum and spectral image analysis and processing methods 

will be covered as well as some examples of applications. The LED lighting offers 

new possibilities for the utilization of the illumination in spectral color and 

imaging fields. Overview of this topic will be given, too.  
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