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Glare
Disability

Impairs the Vision of Objects

Discomfort
Causes Annoyance or Pain

Veiling glare, flicker,…



Unified Glare Rating (UGR)

NBN EN 12464-1:2021
UGR => RUG

UGR Hopkinson’s criterion

10 Imperceptible

13 Just Perceptible

16 Perceptible

19 Just Acceptable

22 Unacceptable

25 Just Uncomfortable

28 Uncomfortable



UGR Formula
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Lb: Background

p: Position

ω: SizeL: Luminance



UGR problem
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Testing UGR
Paired Comparison Office Luminaires Test

In cooperation with

Scheir G., Donners M., Geerdinck L., Vissenberg G., Hanselaer P., Ryckaert W. (2016). A psychophysical model for visual 
discomfort based on receptive fields. Lighting Research and Technology. (First published: 29 July 2016) 
Scheir G., Donners M., Geerdinck L., Vissenberg M., Hanselaer P., Ryckaert W. (2016). Visual discomfort prediction based on 
receptive fields. Lighting Quality and Energy Efficiency. Melbourne, Australia, 3-5 March 2016 (pp. 195-203). 
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Testing UGR: results
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UGR for non-uniform sources
L>750 cd/m²





Visual Perception: ‘How’ do we See?

https://blog.saush.com/2011/04/20/edge-detection-with-the-sobel-operator-in-ruby/



The Human Visual Perception System

Hubel, 1988. Eye, Brain and Vision

Receptive Fields

Pupillary Light Reflex



Pupillary Light Reflex
• Dim environments: pupil dilation

• Bright environments: pupil constriction



On-Center/Off-Surround Receptive Fields



Receptive Fields: Edge Detection



Receptive Fields: perception of luminaires

Input: retina Output: visual load to brain



Receptive fields and Discomfort Glare



• The resolution of the luminance map must be chosen, e.g. 
corresponding to the resolution of the human eye in the fovea.

• The luminance map needs to be measured under a predetermined angle, 
e.g. 20° above the line of sight

• The distance between the luminance camera and the luminaire needs to 
be described, e.g. 3 m

• Defining a standardized set of conditions, e.g. a table with standard 
conditions

Practical Implications: Unanswered Questions
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