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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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95 INTERNATIONAL ELECTROTECHNICAL COMMISSION

96

97

98 EQUIPMENT FOR GENERAL LIGHTING PURPOSES -

99 Temporal light artefacts - Part 2: Objective test method

100 for stroboscopic effects

101

102

103 FOREWORD

104 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
105 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
106 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
107 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
108 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
109 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
110 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
111 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
112 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
113 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
114 consensus of opinion on the relevant subjects since each technical committee has representation from all
115 interested IEC National Committees.

116 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
117 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
118 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
119 misinterpretation by any end user.

120 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
121 transparently to the maximum extent possible in their national and regional publications. Any divergence between
122 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
123 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
124 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
125 services carried out by independent certification bodies.

126 6) All users should ensure that they have the latest edition of this publication.

127 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

128 members of its technical committees and IEC National Committees for any personal injury, property damage or
129 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
130 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
131 Publications.

132 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
133 indispensable for the correct application of this publication.

134 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
135 rights. IEC shall not be held responsible for identifying any or all such patent rights.

136 This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

137  The committee has decided that the contents of this document will remain unchanged until the
138 stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
139 the specific document. At this date, the document will be

140 e reconfirmed,

141 e withdrawn,

142 e replaced by a revised edition, or

143 e amended.

144
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145 The National Committees are requested to note that for this document the stability date is
146 202X

147 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
148 AT THE PUBLICATION STAGE.

149
IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.

150
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152 INTRODUCTION

153  The fast rate at which solid state light (SSL) sources can change their intensity is one of the
154 main drivers behind the revolution in the lighting world and applications of lighting. Linked to
155  the fast rate of the intensity change is a direct transfer of the modulation of the driving current,
156 both intended and unintended, to a modulation of the luminous output. This light modulation
157 can give rise to changes in the perception of the environment and can have a large influence
158 on the judgment of the light quality. Moreover, excessive visible modulation of light can lead to
159  a decrease in performance, increased fatigue as well as health problems like epileptic seizures
160 and migraine episodes [1][3].

161 The term ‘Stroboscopic effect’, which has a measure called stroboscopic visibility measure
162 (SVM) with a symbol Mvs, is an effect which may become visible for an observer when a moving
163  or rotating object is illuminated (CIE TN 006:2016). Lighting products that show unacceptable
164  stroboscopic effect are considered not good quality lighting.

165  This document provides a method for measuring objectively the stroboscopic effect
166 performance of lighting equipment based on |JEC TR 63158, CIE TN 012 and CIE TR 249 in
167  terms of stroboscopic effect.

168
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EQUIPMENT FOR GENERAL LIGHTING PURPOSES -
Temporal light artefacts - Part 2: Objective test method for stroboscopic
effects

1 Scope

This document establishes an objective stroboscopic visibility measure meter (SVM meter),
which can be applied for performance testing of lighting equipment under different operational
conditions.

The stroboscopic effects considered in this document are limited to the objective assessment
by a human observer of visible stroboscopic effects of temporal light modulation of lighting
equipment in general indoor applications with typical indoor light levels (>100 Ix) and with
moderate movements of an observer or nearby handled object (< 4 m/s). See also A.1 for details
on restriction on the applicability of SVM meter.

For assessing unwanted stroboscopic effects in other applications, such as the misperception
of rapidly rotating or moving machinery in an industrial environment for example, other metrics
and methods may be required.

The object of this document is to establish a common and objective reference for evaluating
the performance of lighting equipment in terms of stroboscopic effect. Temporal changes in the
colour of the light (chromatic effects) are not considered.

The objective method and procedure described in this document are based on |JEC TR 63158,
CIE TN 012, and CIE TR 249.

The method described in this document can be applied to objectively assess the stroboscopic
effect of lighting equipment that is powered from any type of source, AC mains, DC mains,
battery fed or fed through an external dimmer.

2 Normative references

The following documents are referred to in the text in such a way that some or all their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

CIE TN 006:2016, Visual Aspects of Time-Modulated Lighting Systems — Definitions and
Measurement Models

CIE TN 012:2021, Guidance on the Measurement of Temporal Light Modulation of Light Sources and
Lighting Systems

CIE 121:1996, CIE Technical Report — The Photometry and Goniophotometry of Luminiares

CIE TR 249:2022, Technical Report — Visual Aspects of Time-Modulated Lighting SystemsCIE
S025:2015, Test Method for LED Lamps, LED Luminaires and LED Modules

ISO/CIE 11664-1:2019 , Colorimetry — Part 1: CIE standard colorimetric observers NEMA SSL
7A-2015, Phase-Cut Dimming for Solid State Lighting: Basic Compatibility

IEC TR 63037:2016, Electrical interface specifications for integrated lamps and control gear in
phase-cut dimmed lighting systems
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218 IEC TR 63036:2016, Electrical interface specification for phase-cut dimmer in phase-cut
219 dimmed lighting systems

220 3 Terms and definitions

221 3.1 General

222 For the purposes of this document, the following terms and definitions apply.

223 ISO and IEC maintain terminological databases for use in standardization at the following
224 addresses:

225 e |EC Electropedia: available at http://www.electropedia.org/

226 e |SO Online browsing platform: available at http://www.iso.org/obp

227 3.2 Terms and definitions

228 3.21

229 auxiliary equipment

230 AuxEq

231 peripheral equipment that is part of the system under test
232 3.2.2

233  equipment under test

234 EUT

235 equipment subjected to stroboscopic visibility tests

236 3.2.3
237 system under test
238  SUT

239 combination of auxiliary equipment and equipment under tests

240 3.2.4
241 temporal light artefact
242 TLA

243  change in visual perception, induced by a light stimulus the luminance or spectral distribution
244 of which fluctuates with time, for a human observer in a specified environment

245 Note 1 to entry: The change of visual perception is a result of comparing the visual perception of the
246 environment lit by the modulated light to the visual perception of the same person in the same
247 environment, when the environment is lit by non-modulated light.

248 [SOURCE: CIE TN 006:2016]

249  3.2.5

250 flicker

251 perception of visual unsteadiness induced by a light stimulus the luminance or spectral
252 distribution of which fluctuates with time, for a static observer in a static environment

253 Note 1 to entry: The fluctuations of the light stimulus with time include periodic and non-periodic
254 fluctuations and may be induced by the light source itself, the power source or other influencing factors.

255 Note 2 to entry: Flicker is a type of temporal light artefact.

256 Note 3 to entry: A static observer and a static environment are minimal requirements for the detection of flicker, but
257 they are not limiting. This means that flicker can also be detected by a non-static observer or in a non-static
258 environment

259 [SOURCE: CIE TR 249:2022]
Documents
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260 3.2.6

261 stroboscopic effect

262 change in motion perception induced by a light stimulus the luminance or spectral distribution
263 of which fluctuates with time, for a static observer in a non-static environment

264 Note 1 to entry: The stroboscopic effect is a type of temporal light artefact.

265 EXAMPLE 1 For a square periodic luminance fluctuation, moving objects are perceived to move discretely rather
266 than continuously.

267 EXAMPLE 2 If the frequency of a periodic luminance fluctuation coincides with the frequency of a rotating object,
268 the rotating object is perceived as static.

269 [SOURCE: CIE TN 006:2016]

270 3.2.7
271 static observer

272 observer who does not make large voluntary saccades, i.e. observer whose gaze is directed
273 at a target

274 Note 1 to entry: Only large eye movements (saccades) fall under this definition, with the smallest large
275 voluntary saccades that occur during reading having amplitudes of around 1° to 2° of visual field (Robert
276 and Wilkins, 2013). It is recognized that the eyes of an observer are continually in motion. As such, an
277 observer who makes other types of eye movements, notably involuntary eye movements that occur during
278 fixation (e.g. micro-saccades, drift, tremor), is considered “static”.

279  [SOURCE: CIE TR 249:2022]

280 3.2.8
281 static environment
282 environment that does not contain perceivable motion under non-modulated lighting conditions

283 [SOURCE: CIE TN 006:2016]

284  3.2.9
285 average observer
286 observer representing the mean characteristics of a specified population of sighted individuals

287 Note 1 to entry: The population in question depends on the application a lighting system is designed for.
288 It can also include specific groups of observers as for example migraine sufferers. A general average
289 observer is based on data aggregated across gender and age but specific observers can be defined for
290 subgroups.

291 [SOURCE: CIE TN 006:2016]

292 3.2.10

293 visibility threshold

294 level of light modulation, at which an average observer, when presented with and questioned
295  about the visibility of an artefact, can detect the artefact with a probability of 50 %

296 [SOURCE: CIE TN 006:2016]

207 3.2.11
298  stroboscopic visibility measure (SVM)
299 Mvs

300 measure of stroboscopic effect evaluated over a specified time interval of a relatively short
301 duration

302 Note 1 to entry: The duration is typically 1 sec, in accordance with CIE TN 006.
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