
 

 
PO032 

ISN’T COLOUR VISION AN ILLUSION? 

Kazim Hilmi Or  

DOI 10.25039/x46.2019.PO032 

from 

CIE x046:2019 

Proceedings 
of the  

29th CIE SESSION 
Washington D.C., USA, June 14 – 22, 2019 

(DOI 10.25039/x46.2019) 

The paper has been presented at the 29th CIE Session, Washington D.C., USA, June 14-22, 2019. It 
has not been peer-reviewed by CIE.  

 CIE 2019 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized
in any form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from CIE Central Bureau at the address below. Any mention of organizations or 
products does not imply endorsement by the CIE. 

This paper is made available open access for individual use. However, in all other cases all rights are 
reserved unless explicit permission is sought from and given by the CIE. 

CIE Central Bureau 
Babenbergerstrasse 9 
A-1010 Vienna 
Austria 
Tel.: +43 1 714 3187 
e-mail: ciecb@cie.co.at 
www.cie.co.at 



Or, K.H. ISN’T COLOUR VISION AN ILLUSION? 

ISN’T COLOUR VISION AN ILLUSION? 

Kazim Hilmi OR1 
1 Medical Eye Care. Ophthalmologists, Hamburg, GERMANY 

hilmi.or@gmail.com  

DOI 10.25039/x46.2019.PO032 

Abstract 

Visual perception and colour perception cannot be defined by science. They are both subjective. 
So they can be only explained to other people by scientific illusions. They are used to show that 
the colour perception is an illusion. From the colour constancy to colour contrast, from colour 
metamers to colour temperature, from physical colour properties (red low, blue high 
temperatures) to perceived colour temperature (blue low, red high temperatures) there are a lot 
of discrepancies. On the other hand the photoreceptors in the brain are colour blind. Perception 
of colour is in the brain. The electrical signal which is created by the photon in the photoreceptor 
is transmitted through three neurons in the eye and two neurons in the brain to the visual cortex, 
where the transformation to information becomes as a colour perception. Scientists should 
experience by theirselves individually, that human colour vision is an illusion, so that they can 
differentiate between measurement of colours by instruments and perception of colours by 
clinically colour vision normal persons. 
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1 Motivation 

Scientists work on colour as a feature, as if it is precise and measurable. Studies in visual 
perception sciences and neuroscience prove that colour perception in ophthalmologically 
healthy and “colour vision normal“ subjects is an illusion. Colour perception is also -like the 
visual perception itself- individual. Light and illumination scientists should be aware of this in 
their scientific and professional life. 

2 Methods 

Visual perception and colour perception cannot be defined by science. They are both subjective. 
So they can be only explained to other people by scientific illusions. They are used to show that 
the colour perception is an illusion. Colour vision deficiencies are not included in this topic. 

3 Visual Illusions on Colour 

There are many characteristics of colour. To show these characteristics numerous scientific 
visual illusions have been created, which are mostly named according to the creator of the 
illusion.  

One of the newest colour illusions is #thedress phenomenon. In this illusion from the clinically 
colour normal subjects about 45 % see the dress in gold-white, another 45 % in n blue-black 
and the remaining 8-10 % see in other colour combinations. There are many scientific papers 
about the trial to explain the #thedress phenomenon. None of them can explain it scientifically. 
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Figure 1b – The dress phenomenon, original photo (#thedress) 

 

Figure 1b – The dress phenomenon, two most common perceptions (#thedress) 
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Figure 2a – Colour contrast of a colour with a single colour 

 

 

Figure 2b – Colour contrast of a colour with different colours 

When the contrasting colour of a colour changes, the perception of the colour itself changes, 
also. 
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Figure 2a – Colour constancy (Photo with daylight flash, also the perceived colours) 

 

Figure 2b – Colour constancy (Photo with ambient artifice,ial lighting) 

Because of colour constancy in the brain, the colours in situation Figure 2b”  is perceived like 
in Figure 2a. So the colours measured with machines don’t match the perception of colours in 
the brain, which resemble the colours of things which have been seen before in daylight by 
the viewer. 

From the colour constancy to colour contrast, from colour metamers to colour temperature, from 
physical colour properties (red low, blue high temperatures) to perceived colour temperature 
(blue low, red high temperatures) there are a lot of discrepancies.  
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On the other hand the photoreceptors in the brain are colour blind. Perception of colour is in 
the brain. The electrical signal which is created by the photon in the photoreceptor is transmitted 
through three neurons in the eye and two neurons in the brain to the visual cortex, where the 
transformation to information becomes as a colour perception. 

Perception of colour may be without any eye involvement also. Which is physiologically “seen” 
in normal dreams. 

4 Conclusions 

Scientists should experience by theirselves individually, that human colour vision is an illusion, 
so that they can differentiate between measurement of colours by instruments and perception 
of colours by clinically colour vision normal persons. 
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