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Problem  No. 3 

 As light levels decrease, human eyes perceive relative 
brightness and contrast of various colors differently. Perform 
experiments in controlled conditions to investigate this effect.
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The Eye is specialized sense organ that helps us to understand  
our environment. It is spherical with 2.5 cm diameter.  

the innermost layer of the eye is celled the retina.

Introduction

Anatomy of the Eye

Cylindrical cells : There are about 120 million cylindrical cells 
in the human retina , which are less sensitive to light. 

Cone cells : Receives colors and is less sensitive to 

cylindrical cells in low light. 
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The difference between conical and cylindrical cells is how they work . 

lighting dim Darkness

Conical cells Cylindrical 
and Conical 

cells 

Cylindrical 
cells
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Purkinje cells are  some of the largest neurons in the human brain  in the cerebellum 
and by moving Purkinje cells, which are for information processing  we can have 
different perceptions of different colors, lights, and color contrast in different 
conditions with relative brightness. Light also affects our vision.
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For this experiment we use sunglasses. The purpose of using sunglasses is to 
reduce the amount of light that is visible. 

With 
sunglasses

Experiments

1st 
Experimen

t
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Photo taken in the afternoon

Photo taken in the morning
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we use one box , two lights , three replicas in three colors : yellow , blue and red 

2nd 
Experiment
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In this experiment, we wanted to investigate the effect of Purkinje cell displacement on 
relative brightness and understand the contrast of different colors in the human eye .The 
human brain is involved in the study of contrasts and in different lighting conditions, such 
as the change in human vision day and night. We moved the Purkinje by moving the head 
and tested this experiment on several people.
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Although Purkinje is a higher percentage of men than women but in these experiments we found 
that the gender does not make much difference in processing. One of the reason is , due to the 
pandemic of coronavirus, we have performed these tests on a limited number of people.

Results & Conclusions

 we conclude that the use of sunglasses changes the intensity of the light spectrum and causes the 
light to change and decrease.

In experiment with case , we realized that in lightless environment and compare with in natural light, sunlight and 
with lamps , to recognize colors differs in different ages. 

IRAN Team 15



References

IRAN Team 16



Thanks for your attention
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