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Flicker phenomenon

Definition: the impression of instability of the visual sensation, produced 
by a luminous stimulus whose luminance or spectral distribution 
fluctuates with time, in the range (0,01÷50) Hz.

Causes:
• luminous fluxes fluctuations emitted by the lighting systems;
• the fluctuation in time of the spectral composition of the received light;
• the human subject movement in a visual field, variable from the 

photometric variables point of view, but which is repeating it self in the 
space;

• shift of some successive lighting sources versus the human observer.



The luminance fluctuations amplitude

The observer passes from the 
maximum luminance point    to 
the minimum luminance one

The observer passes from the 
minimum luminance point      to 
the maximum luminance one

- the luminance for which the eye is accommodated in the moment  ;
- the luminance which is to accommodate the eye in the moment    .

vjL jt
1+vjL

1+jt

%,
L

|LL|
L

M

mM
Mm 100⋅

−
=δ %,

L

|LL|
L

m

Mm
mM 100⋅

−
=δ

ML
ML

mL
mL

%,
L

|LL|
L

vj

vjvj
vj 1001 ⋅

−
= +δ



Flicker dose

Fig. 1. Variation of the sensibility threshold of the human sight with
the modulator signal amplitude and frequency for: 1 - rectangular modulation;

2 - sinusoidal modulation.



The cumulative principle

� The equivalence of a fluctuation of   frequency and        amplitude
with a  fluctuation  having  10 Hz  as  reference  frequency  and  the 
equivalent percentage amplitude:

� The superposition of the effects of different frequencies fluctuations:

� The flicker dose:  
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Admitted flicker dose

Fig. 2. The periodical flicker dose dependence versus the flicker duration: 
a - disturbing flicker; b - admitted flicker dose; c - imperceptible flicker.



1. Luminance fluctuations 
owed to the lighting system

Hz,
d

v
f s

s =



Luminance measurements results

Fig. 4. Profile of the luminance on the longitudinal axis 

of the first lane.
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Calculation of the flicker dose for a lighting system



2. Luminance fluctuations 
due to the traffic from the opposite sense
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Flicker dose
owed to the traffic from the opposite sense

The speed of the vehicles travelling on the opposite lane vc=70 km/h



3. Flicker dose 
due to vehicles traveling in the same sense
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Flicker dose due to vehicles traveling in the same 
sense for the situation va=90 km/h and da= 70 m



• The discomfort caused by the flicker is felt at the level of the human brain, based on 
the variation of the visual perception received by the human eye;

• the definition of the luminance fluctuations amplitudes, given in the paper [4], 
takes into consideration the essence of the flicker phenomenon;
• three causes of the flicker on roads have been indicated: one due to the lighting 

system, one due to the vehicles traveling in the opposite sense and one due to the 

vehicles traveling in the same sense;
• the experimental data indicated that the luminance fluctuations amplitudes are a 

few times higher than the admissible values, as they were set in standards;

• the flicker dose calculated for the three situations is also out of admitted limits set 
in regulations; 

•the responsible authorities must  to take  appropriate measures in order  to lower 

significantly the flicker on roads, during nighttime. 

CONCLUSIONS
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