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R2-53 Glare Rating Measurement by ILMD

ILMD
To measure/ To study/
calculate compare L,E, L,, UGR
—_— ——— | by these methods
Luminance at various conditions
Simulation distribution
Software
A lighting room
S
Standard
Instruments ILMD: Image Luminance Measurement Device

FEFARP2-53  F2 U I HT TCIE
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Discomfort caused by glare from luminaires
with a non-uniform source luminance

To review the literature on glare from non-uniform light sources
to identify the parameters that influence the discomfort prediction
(UGR) and define limits to the applicability of the UGR formula.

To propose a correction to the UGR formula that takes into
account the non-uniformity of glare sources.

JRFIAE(2013) 4 H HDiv. 3E sk rh g
JAE5(2014) 10 H AL 2 TC
T2 H A INaoya Haraf#i+-

TC Co-Chair Miyoshi Ayama J%
TC Secretary Gilles Vissenberg -

£ e JTC 7
Research institute

v EHRTRE AL

July. 2015—1st TC meeting

(physical at Manchester CIE Session, with via WebEx)
Dec. 2015 --Relevant literature compiled

Limiting parameters identified, establish limits

to UGR, decide whether intermediate report will

be issued or not.

Mar. 2016---2nd T'C meeting at the CIE Conference
July. 2016 --Intermediate report (CIE Technical Note)
completed, if any

Jan. 2017 -- First Working Draft ballot in TC

Apr. 2017 --WD delivered to CIE Central Bureau

(Later steps as per Code of Procedure)
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Timeline
Task Author + Member First

Review Working | Final WD
Draft

Fundamental
correction

Story

Difference between
UGR and ratings

Non-uniform

- background
E}t,h luminance Mar. Jul. 2016 Dec.

2016 2016
Color of the light

Foveal vision

Large light source

Overhead glare

Luminance image

ITRI

’ Industrial Technology
Research Instfute

05 L2 UGR formula is the method of
. Q] discomfort glare in peripheral vision
UGR =8lo E

g 2 Lis the luminaire luminance

D

w18 the solid angle of the luminaires
(CIE 117, 1995)

p1is Guth position index of the luminaires

L, is the background luminance

UGR value correspond to each category

UGR Categories
31 intolerable
28 just intolerable
25 uncomfortable
22 just uncomfortable
19 unacceptable
16 just unacceptable
13 perceptible
10 just perceptible
7 imperceptible
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* U/ is Luminance uniformity
U= average luminance L/ max luminance(L,, )

;E' LED light source \ Luminaire

5 Non-uniform
‘% = U*is low
E

LA ALL)

f Average )

3 ( IBWVi ., Uniform

HaN/AVAYAYAYA
g- [mm]

——— If L,..of uniform and non-uniform sources
- stog( 22 ]

p° ) are same, the UGR values are same

f

ITRI
99 H,Higashi et.al (CIE, 2013)
E] Luminance
g Avera ge uniformity U
5 19 - n=20 27 =001
i:i 16 --0.07
23 --0.4
@2
.10 F
o -
(V) P
7 L 1 1 1 L
7 10 13 16 19 22

UGR,, (Calculated Glare Rating)

It 1s difficult to predict discomfort glare of
uniform and non-uniform sources with UGR.
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A GRs of subjective glare

rating are drawn in the
GRs =UGR , + AGRs caleulated UGR using
average luminance for
0.01 and 0.8 in luminance
uniformity of the light
source.

Non-uniform

01)
/(

)

AGRsy, s means the
difference of GRs between
the uniform and the non-
uniform.

GRs ,(Subjective Glare Rating in UGR

Uniform (U=0.8)

-

UGR,,, (Calculated Glare Rating)

cal

ITRI
A H
The Applicability The Applicability of UGR Formula
of a correction to
UGR Formula
' 2
Exampl 5 025 _ Lw
"o ; UGR =8log—32—-
- UGR-2.4loglU "
o safe side
N correction We need to collect the

Example

data to decide the limit
and the correction
formula.

luminance
uniformity
U=0.13

v

Luminaire uniformity U 1.0
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—OP19: Discomfort glare of LED street lights with different correlated
color temperatures
IELEw S H A Ayama 5 (Utsunomiya University) BI85 » EI3HGTA
[E] 00 N AYLEDENE S A ORI » JRSery B Ewe Ry o AT A
AR e e - (BAURE R > AR ERAN G IO - &
FRINEEE FE H IR RaF B0 SRR = RIS - & FLEDESIEH
ARG EET > ATAEELE T HY Uk 2 S B G Rl I ES AHIRE - EEE S
RHEZEPRE - 2 DU AEI NIRHDESRE iy EHNE -

light

Visual target
(Human) o
L 1 Line of sight
L1 1

'(—)5‘“ 36 64 12 17.0

F E D C

(a) test environment (b) Schematic diagram of the test light,
visual target, observing positions

ITRI
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R2-52 Flicker measurement and flicker index study
on solid state lighting

* The flicker disturbing human vision may depend on frequency, modulation,
luminance level, spectrum and so on. To control the flicker of SSL in an
acceptable range, the study of flicker index and its measurement is
desirable.

Human impact

* Headaches

* Neurological problems: photosensitive epilepsy
* Autistic sensitivity

* Performance reduction

Safety

* Distraction

* Possible hazard from stroboscopic effect: apparent
stopping or slowing of motion of machinery

2015/8/21



:TR!« Flicker measurement for Smart Light Bulb
Intellgent Light
6 - - -
[ ——Strong_—-Middle ~+—Dim = Dark
5 4 ) ol 3
Il [ | |
= || Il | I
LU = 11 ot e
£ |
= 2 ‘ | [ | [ ‘ | | | ‘ | ‘
4 | | | !
| l | |
L | | [ 1] [ [ 1 I
! o 0.5 1 15 2 ; 25 3 35 4
Time (ms)
Light output level Strong Middle Dim Dark
Frequency (Hz) 1015 1015 1015 1015
Percent Flicker (%) 100 100 100 100
Flicker Index 0.290 0.561 0.730 0.923
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Flickermeter 1 test results

Flicker light source setting Flickermeter results
Freq“e?ﬁ;’)se“'”g FMA setting (%)] FMA (%) JEITA
10 18.2 17.2 -22.75
15 18.2 16.5 -22.89
20 18.2 211 -23.01
30 18.2 21.0 -25.86
40 18.2 21.0 -28.81
50 18.2 20.7 -34.94
60 18.2 18.1 -62.76

Vi =V

|/
max

FMA =100% m.‘n’ min .

Measure the maximum of the waveform V...

Measure the minimum of the waveform V.

Determine the percent flicker modulation amplitude (FMA) as
follows.
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Flickermeter2 testing results

Pule Wave Form

Sine Wave Form

Tine(ms) )
Standard Flickermeter | Sine Wave Standard flicker | Flickermeter

Pulse Wave flicker > light output 2

light output Frequency

120 119
Frequency 120 120 (Hz)
(Hz)
Percent 934 89.9
Percent 936 928 Flicker(%)
: o . .
Flicker(%) Flicker
Flicker Index 0272 0268
0.600 0.401

Index

ITRI
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Flicker index

+ Moderate to bad

e Criteria

Low to moderate @ Acceptable

O Imperceptible

Not Allowed /

Allowed

“\

0 100 200 300 400 500 600 700 800 900 1000 1100

Periodic Frequency

S=EINPPLEHIE fE 2

Poplawski, M.E., Miller, N.M., Flicker in solid-state lighting: measurement technique and
proposed reporting and application criteria. CIE Paper OP26, 188-202. Paris, FR: CIE, 2013.

2015/8/21
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Published Lamps Specification V1.0 contains (only) flicker reporting
requirement

12.3. Flicker:
Methods of
Lamp Type ENERGY STAR Requirements andlor Reference Testing
Documents
All Lamps Lamp average light output periodic frequency, Measurement: Sample Size: 1 lamp per dimmer and 4
Marketed As highest percent flicker, and highest flicker index | ENERGY STAR lamps per dimmer
Dimmable shall be reported Recommended
Practice - Light See Section 8 of the Recommended
Source Flicker Practice - Light Source Flicker, for
raporting information

https://www.energystar.gov/products/specs/sites/products/files/E
NERGY STAR Lamps V1 0 Final specification.pdf

Rl TC 1-83 Visual Aspects of Time-Modulated

Lighting Systems

Div. 159 mPde s LHEETC -
FREETRAHAYEZE £ Dragan Sekulovski

1. To investigate and report on current research on the perception of visual
artefacts of temporally modulated lighting systems, including flicker, the
stroboscopic effect and the phantom array effect.

2. Design methodology and gather data on the visibility of temporal artefacts.

3. Build a model for the visibility of temporal artefacts and their dependence on

environmental, demographical and lighting parameters.

2015/8/21
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Literature overview (done)

Agree on definitions (done)

Agree on best practices on methodologies (done)

Agree on the methods to extend to complex stimuli (done)
Frequency domain

Time domain

Reconcile data and identify where more data is needed (partially
done, need more data, another overview in mid 2016)

Write up a technical note with the definitions, methods to extend to
complex stimuli, and example sensitivity curves. Add methodologies
to gather sensitivity data for simple stimuli. (First draft before
Manchester meeting, publish early 2016)

: Agree on sensitivity curves for simple stimuli (before end of
2016)

Based on the technical note, extend to a technical report of
the TC (before end of 2016)

\

o URL. TC1-83 p %
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Table of Contents
Summary
1 Introduction
1.2 Scope
1.2.1 Outside of scope
1.3 Literature overview

2 Definitions
21 Temporal light artefact
22 Flicker

2.3 Stroboscopic effect

24 Phantom array effect

25 Static observer

2.6 Non-static observer

3 Methodologies for quantification of temporal artefact visibility
3.1 Frequency domain analysis

3.2 Time domain analysis

4 Models of temporal artefact visibility and example sensitivities
4.1 Flicker

4.2 Stroboscopic effect

4.3 Phantom array effect

5  Recommendations and future work

5.1 Recommended models
5.2 Recommended methodologies for sensitivity data gathering
References
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Flicker
* The perception of temporal changes in the intensity
(luminance flicker) or color (chromatic flicker) of the light \
==) |EC TR61547-117Pd5& i A& ba b TEE

Stroboscopic effect
* The perception that objects illuminated by fluctuated

* light move discretely rather than continuously

= }TCH&EAISVMIZEE(LETS
Ghost effect (phantom array)

* The perception of a spatially extended series of light spots
when making a saccade across a light spot that fluctuates ® o
over time .

=) e S E A AL -

L
£ e IEC TR61547 e17P 4 #c

IEC voltage flickermeter & the light flickermeter

IEC 61000-3-3 flickermeter

BLOCK 1 BLOCK 2 BLOCK 3 BLOCK 4 BLOCK §

a " s \ ™ SQUARING , é
e FREHe A T S e TR P B
ADAPTER MULTIPLIER s : s SLIDING
DEMODUL. AND WEIGHTING FILTERS MEAN FILTER
Mains Flicker
Voltage metricy
Light
output
Model 60 W incandescent lamp light flickermeter
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C,, is the amplitude of the m-th Fourier component of the waveform

T, is the flicker visibility threshold for a sine wave at the frequency of the m-th
Fourier component, expressed in terms of modulation depth

2015/8/21
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