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Motivation and objective: 

Designing the buildings that facilitate optimum utilization of daylight is desirable for its many benefits [1], [2] 
yet challenging due to other intrinsic properties of daylight responsible for over-heating and discomfort glare 
[3]. Discomfort glare has been studied for several decades, although current empirical glare models are unable 
to account for the inter-individual differences in glare perception[4]. The complex and multidisciplinary nature 
of the phenomenon involves the fields of ophthalmology, lighting engineering, neuroscience but these fields 
remain quite disconnected from one another, which further adds to the slow progress in understanding this 
phenomenon [5], [6]. It is, therefore, necessary to incorporate interdisciplinary approach to anticipate what 
creates or influences the perception of discomfort glare from daylight. We aim to contribute to furthering this 
understanding by evaluating the discomfort glare perceived by the users in relation to eye morphology, with 
a dedicated focus on the macular pigment (MP) in the retina (Figure 1), an ocular characteristics shown to 
influence visual performance [4].  

 

Figure 1 High resolution imaging of eye fundus showing the macula in healthy eyes  (image taken at Hôpital 
ophtalmique Jules-Gonin) 

Method: 

We designed a controlled user assessment study in an office-like setup with 55 participants experiencing four 
visual scenarios with sun in their field of view as a glare source (Figure 2). The experimental scenarios were 
created by altering the transmittance of the sun seen through the façade using window filters of specific visible 
light transmittance to achieve four levels of glare. Participants subjectively assessed the discomfort caused by 
glare during each scenario. Based on their response to the glare scenarios, we divided them in groups of less 
sensitive and more sensitive towards glare. For every participant, we measured the macular pigment optical 
density (MPOD) in the foveal region of the retina using heterochromatic flicker photometry method. We 
compared the measured MPOD between the less sensitive and more sensitive groups to determine the 
influence of MP levels on glare sensitivity. 

Findings: 

Preliminary results shows that the influence of MP levels on discomfort glare is only borderline significant at 
a significance level of 0.05 and slightly higher glare thresholds were found in participants with higher MP levels. 
One explanation could be that the macula covers about 6.7° in the horizontal and 3.0° in the vertical directions 
of the central retina and therefore its influence decline towards the perifoveal light sources that occurs in our 



experimental scenarios. However, with a larger sample size the results can vary and therefore, further 
investigations are required to validate this finding in such scenarios which are frequent in typical office setups. 

 

 

Figure 2 . Tone-mapped fisheye image of experiment scenario as seen by the participant b. false colour 
luminance image c. Sun window from the four experiment scenarios with varying levels of transmittance 
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