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Predicting visibility of the stroboscopic effect
Stroboscopic Visibility Measure - SVM

Matgorzata Perz, PhD




Introduction

ILI
MODELLING VISIBILITY
OF TEMPORAL
LIGHT ARTEFACTS

EINDHOVEN INTELLIGENT
e UNIVERSITY OF  [EEITd
TECHNOLOGY

2013 — 2019: doctoral candidate at TU/e & ILI

* PhD cum laude
e Thesis: Modelling visibility of temporal light artefacts
e Chapter 4
e development of the SVM
* published in Lighting Research & Technology
e Chapter 5
* validation of the SVM

e published in Journal of the Optical Society of America Malgorzata Perz




Daylight vs electric light

Constant light

Modulated light
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. AC DC
Mains power —
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Temporal Light Artefacts

Relative illuminance (a.u.)
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Temporal Light Artefacts

1. Flicker

Directly visible change of
brightness

2. Stroboscopic effect

Unnatural break-up of
motion




What is stroboscopic effect

Stroboscopic effect: unnatural break-up of motion

Stroboscopic Visibility Measure, SVM

* A measure predicting visibility of the stroboscopic effect

A number that tells whether the stroboscopic effect is
visible or not

e SVM > 1: the stroboscopic effect is visible

e SVM < 1: the stroboscopic effect is not visible

definition | . 1 not visible
SVM (—) 1 just visible
1 visible




What is SVM

A number that tells whether the stroboscopic effect
is visible or not. See demo.

e SVM >1isvisible
e SVM =1is just visible

e SVM<1isnot visible

A number that tells the stroboscopic effect visibility in
laboratory conditions (worst case realistic scenario):

e Forinformed (sensitized) observer
* High contrast moving stimulus

* No daylight or other light sources




People find some levels of stroboscopic effect acceptable

SVM ranges between 0 and ~8.7.

Results of 5 acceptability studies show that slightly visible stroboscopic effect is acceptable in general
illumination applications, like an office:

i, Slightly visible ..
Not visible acceptable Visible, not acceptable
0.1 1 15 2 3 4 5 6 7 8

SVM

SVM is not predicting health-related issues

visibility # acceptability # health-related effects



Experiment shows no health effects from moderate SVM

Journal publication (peer-reviewed): “Effects of long-term exposure to stroboscopic effect
from moderate level modulated light.”

Results of the long-term (13 weeks) study
SVM = 1.34 did not significantly increase the occurrence of any health
and wellbeing parameters (like eyestrain and headaches) tested.

Method

* Open office and electronics workbench
e Two light settings: SVM = 0.47 and SVM = 1.34

1 1.6 2 3 4 5 6 7 8
SVM

0.1

I 0.47 1.34

e 46 uninformed participants
e 2813 completed questionnaires about health and wellbeing



Conclusions

 The stroboscopic effect is caused by the AC mains power (and it depends on the driver electronics)

e Stroboscopic effect is the unnatural break-up of motion

e SVM is developed to predict the visibility of the stroboscopic effect

* The visibility threshold of SVM is 1 by definition

 The stroboscopic effect can be slightly visible and still acceptable

e Along-term study shows that SVM < 1.34 (at least — higher values were not tested) did not cause
health problems (eyestrain, headache).

e SVM is not predicting health-related issues



