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What is flicker? 
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ÈRapid fluctuation of 
light output over time  
üUnintentional result from 

operating on 50/60 Hz line 
power 

 

üCan be intentional to control 
light output  

ÅFor example, pulse width 
modulation (PWM) 
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Different reasons to be concerned about flicker 
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ÈHealth 
ü Seizures 

ü Headaches, stress, general malaise 

ÈSafety 
ü Identifying moving machinery  

ü Location confusion (phantom arrays) 

ÈProductivity 
ü Visual task performance (e.g. legibility)  

ÈPerception 
üComfort/annoyance 

ü Lighting Quality 

This presentation concerns the 
human perception of flickering 
light. Perception is not 
necessarily related to health, 
safety and productivity.  
  
For example 
Å Fluorescent lamp flicker at 

100 Hz is not perceptible, 
yet it is implicated in 
causing headaches 

Å Flickering candlelight is 
generally regarded as safe, 
but it is obviously 
perceptible. 
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Two flicker regimes  

ÈFlicker can be perceived in two ways: 

üDirect perception of light fluctuation  

ÅFrequencies < 100 Hz 

ÅNo motion involved 

üIndirect perception of stroboscopic effects  
(phantom array, wagon-wheel effect) 

ÅTypically frequencies > 100 Hz 

ÅRelies on movement of the eye or stimulus 

ÈThis presentation is about directly 
perceived flicker 
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Measuring the light waveform 

ÈThe first step in characterizing flicker perception is 
accurately  capturing the light waveform  
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Measuring Direct Flicker 

È The goal of this study was to develop a method and test procedure for 
quantifying detection of direct flicker.  

È Characteristics of flicker that influence perception include: 

ü Frequency 

ü Waveform shape (including: modulation depth, duty cycle, rise/fall time, 
etc.) 

 

ü Light level 

ü Stimulus size (visual solid angle) and retinal image location (central fovea vs 
periphery)  

ü Spectral composition (color); for white light sources there might be a slight 
influence that is not accounted for by photopic weighting 
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Included as variables in this study 

Typical office/home conditions employed  
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Approach 
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1) Express the light 
waveform as a series 
of sinusoidal 
components of 
different frequencies 
(Fourier series) 

2) Determine the 
perceptual strength 
of each sine wave in 
the series 

3) Combine the 
individual perceptual 
strengths to 
determine the overall 
effect. 
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Step 1 Waveform components 
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Step 2 

È Determine the sensitivity to sinusoidal modulation 
as a function of frequency. Modulation threshold is 
the modulation (% flicker) needed for a 50% 
flicker observation rate. 
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LRC study results for the sensitivity to sinusoidal flicker 


