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3.5 VISION-PHOTOPIC, MESOPIC, SCOTOPIC 

The terms photopic, mesopic and scotopic refer  to  three  ranges of human 

vision adaptation level. These three differ in anatomical response, spectrum and their 

effect on visual acuteness. 

The terms photopic, mesopic and scotopic refer to the primary use of the 

cones, rods and other light-sensitive cells on the retina of the human eye. 

Fovea is responsible for sharp central vision. It is necessary in human for 

activities where visual detail is of primary importance such as reading and 

driving. 

Fovea consists parafovea belt and perifovea outer region. Parafovea is the 

intermediate belt. In this, the garglian cell layer is composed of more than five 

rows of cells as well as highest density of cones. 

Cones cover most of the retina and their greatest concentration (50 cones 

per 100 micron) is at the fovea at the centre back of the eye. (Fig. 3.10) 

The perifovea contains low density of cones (12 per 100 micron). 

 

Fig. 3.5.1 Schematic diagram of the human eye 
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The center of the fovea has cone  photoreceptors.  The  central fovea consists 

of very compact cones, thinner and more   rod like appearance than cones. These 

cones are densely packed. 

There are three kinds of cones, designated the long-wavelength, medium-

wavelength and short-wavelength cones. Formerly they are added red, green 

and blue cones. 

In combination, these cones are responsible for giving us color vision. 

Cones are the most active in medium and high light levels. As the general 

environmental brightness drops, the cones  becomes less effective and it becomes 

difficult to discern fine details and colours. 

Photopic vision 

This term refers to cone vision and covers adaptation levels of 3 candela per 

square metre and  higher.  Adaptation  level is  the overall brightness of 

environment that eyes are adjusted to. 

 

Fig. 3.5.2 (Photopic, mesophic scotopic vision curve) 
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If the average reflectance of our environment is 30%, an adaptation level of 3 cd / m2 

would result from illuminance of approximately 30 lux (3 foot candles). 

The combined peak sensitivity of the cones is at     555   nm in the yellow 

green part of the visible spectrum. The lumen, basic metric of visible light is 

defined by the combined cone response (Fig 3.5.1). 

Mesopic vision 

This term refers to the range of human vision with  both  rods and cones 

active.  

Scotopic vision 

At this point, the ability to discern colors is gone. There     are no rods at the 

fovea and the cones are not receiving enough light to be stimulated. 

Because of this difference in spectral sensitivity the lumen defined 

according to the cone response is not a  very  good  measure of visibility at low 

light levels. 

As the light level drops our peak visual sensitivity shifts towards the blue 

end of the visible spectrum. 

For most night time applications, it is in mesophic range, with the peak being 

somewhere between yellow-gree and blue-green. The lower the light level, the 

greater shift away from the photopic sensitivity curve. 

 


