
                                                               ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

 

                                                                                         PH8201 PHYSICS FOR CIVIL ENGINEERING 

 

3.6 COLOUR – LUMINOUS EFFICIENCY FUNCTION 

Colour is the characteristic of human visual perception described through 

colour categories such as red, blue, yellow, green, orange and purple. 

This perception of colour derives from the stimulation  of cone cells by 

electromagnetic radiation spectrum of light. 

Colour categories are associated with objects through the wavelength of the 

light reflected from them. This reflection is governed by the object’s physical 

properties such as light absorption, emission spectra etc. 

The science of colour is called chromatics, calorimetry or simply colour 

science. It includes the perception of colour by the human eye and brain, the origin 

of colour in materials, color theory in art and the physics  of  electromagnetic  

radiation  in  the visible range. 

A color space is a specific  organization  of colours.  By defining a colour  space,  

colours  can  be identified numerically by coordinates. 

An RGB (Red, Green, Blue) colour space is any additive colour space based 

on the RGB colour medal. A particular RGB colour space is defined by the three 

characteristics of the red, green    and    blue    additive    primaries.    It    can    

produce any chromaticity that is the triangle defined by those  primary  colours. 

The RGB colour space for instance is a colour space corresponding to human 

trichromacy and to the three cone  cell  types. These cone cells respond to three bands 

of light; long wavelengths peak near (564 - 580 nm) red, medium wavelengths peaking 

near (534 - 545 nm) green  and  short  wavelength  light  near (420 - 440 nm) blue. 

Luminosity  function  or  Luminous  efficiency function 

The luminous efficiency function describes the  average  spectral sensitivity of 

human visual perception of brightness. 

It is based on subjective judgements of which of a pair of different coloured  
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lights is brighter to describe relative sensitivity to light of different 

wavelengths.   (Fig 3.6.1) 

There are two luminosity functions in common use. For everyday the photopic 

luminosity function best approximates the response of the human  eye.  For  low  

light  levels,  the  response of the human eye changes and the scotopic curve applies. 

The luminous flux, lum is obtained from the radiometric light power using 

the equation 

lum  = 683
𝑙𝑚

𝑤
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𝜆
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where P  is the power spectral density (ie.,) the light emitted per unit wavelength and the 

prefactor 683 mW  is  a  normalization factor. V lambda is eye sensitivity function. 

                       

Fig. 3.6.1 Photopic, scotopic luminosity functions 

 

The optical power emitted by a light source is given by 

The luminous efficiency of optical radiation is measured in units of lumens per watt of optical 

power. It is the conversion efficiency from optical power to luminous flux. The luminous efficiency 

is defined as  
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Luminous efficiency = 
𝑙𝑢𝑚

𝐼𝑉
  

where the product (IV) is the electrical input power of the device. 

For light sources with a perfect electrical power to optical power conversion, the luminous source 

efficiency is equal to the luminous efficiency of radiation. 


