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SAFETY OF LASER PRODUCTS -
Part 19: Moving platform laser products

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization©om
national electrotechnical committees (IEC National Committees). The object of IEC is to promotelintern
operation on all questions concerning standardization in the electrical and electronic fields. To this ef
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interested insthe subject dea
y participate in this preparatory work. International, governmental and non-governmental-organizations |
h the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
ndardization (ISO) in accordance with conditions determined by agreement between the two organizat

e formal decisions or agreements of IEC on technical matters express, as neafly as possible, an intern
hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international®use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made te ' ensure that the technical content
blications is accurate, IEC cannot be held responsible for/the-“way in which they are used or f
binterpretation by any end user.

order to promote international uniformity, IEC National\Committees undertake to apply IEC Publid
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national or rfegional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, access, to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification.bodies.

users should ensure that they have the latést edition of this publication.

benses arising out of the pubhication, use of, or reliance upon, this IEC Publication or any othg
blications.

C draws attention( to the possibility that the implementation of this document may involve the use
ent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent ri

bl not-be held responsible for identifying any or all such patent rights.
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and laser equipment. It is a Technical Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

76/746/DTS 76/749/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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

e reconfirmed,

e withdrawn. or

e rgvised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicxtes
tha{ it contains colours which are considered to be useful for the corfect understanding
of i{s contents. Users should therefore print this document using-a_colour printer.
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INTRODUCTION

Laser products are sometimes used on moving platforms. Currently the standard
IEC 60825-1:2014 considers only a stationary aperture; it does not address the situations where
the emitting aperture is mounted on a platform, such as a vehicle, that can be in motion. Failure
to consider the effects of the motion of the platform can result in overly restrictive assessment
of the hazard.

Although accounting for a platform’s movement during the assessment of a laser product’s
classification can lead to less restrictive measurement conditions, it is important not to overlook
that there can be apertures, even on other moving platforms, moving at a relative speed of zero
or clgse to zero with respect to the moving platform laser product being classified.
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1 Scope

2024

This part of IEC 60825 specifies the velocity-dependent closest points of human access

(VCPHA) for the classification of moving platform laser products when considering

move
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e reasonably expected to be located. Additionally, it takes neighbouring moving platf
ccount by defining stationary and moving apertures.

document is applicable to all laser products whose laser apertures are on a m
rm.

lormative references

pllowing documents are referred to in the text in such away that some or all of their cg
itutes requirements of this document. For dated references, only the edition cited ap
lndated references, the latest edition of the\.referenced document (including
dments) applies.

0825-1:2014, Safety of laser products — Part 1: Equipment classification and requiren

erms, definitions, symbols and abbreviated terms

ne purposes of this document,”the terms and definitions given in IEC 60825-1:2014
llowing apply.

nd IEC maintain terminological databases for use in standardization at the follg

C Electropedia: available at http://www.electropedia.org/
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Note 1 to entry: This definition is different from the definition of a scanning laser product (3.3) where the aperture
stop is stationary for the determination of the accessible emission.

Note 2 to entry: A moving platform laser product can use scanning laser radiation.

Note 3 to entry:

A moving platform can be so small that there is no place for a person to be in or on the moving

platform. Alternately, a moving platform can be sufficiently large to allow one or more persons to be in or on the
moving platform.

Note 4 to entry: Examples of moving platforms are vehicles, aircrafts, boats and trains.
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3.2

moving platform laser product velocity

v

velocity vector, composed of speed and direction, averaged over the time period 7,5y

Note 1 to entry: |\7| is expressed in metres per second.

3.3

scanning laser product
laser product where the accessible emission has a time-varying direction or pattern of
propagation with respect to a stationary frame of reference

Note 1 to entry: This definition is changed compared to the definition of scanning laser (radiatjon in
IEC 6(0825-1:2014, 3.78 because a time-varying origin is a characteristic of a moving platform laser product (s¢e 3.2)
and ngt of a scanning laser product.

Note 4 to entry: For the determination of the accessible emission of scanning laser radiation{-a’stationary aperture
stop i used.

3.4
closeé¢st point of human access
CPHA
closest position where a human body can be exposed to lasersradiation emitted from the |laser
proddict that is ensured by mechanical design

Note 1 to entry: The minimum measurement distances as given in IEC 60825-1:2014, Table 10 are determined from
the measurement reference point (IEC 60825-1:2014, Table\1?), but IEC 60825-1:2014 does not [permit
measyrements closer than the CPHA.

3.5
velo¢ity-dependent closest point of human.'access
VCPHA

closest position of human access to a maving platform laser product’s laser emission that is
defingd by the motion of the moving platform laser product

Note 1 to entry: The term closest poinf.of human access is also used in IEC 60825-1. This document defjnes a
velocily-dependent CPHA due to the, movement of a laser device. In the case of a velocity v = 0, this \CPHA

corresponds to the closest point offhuman access in IEC 60825-1.

3.6

tmove
timefor VCPHA
time psed to calculate the distance ¢

Note 1 to entey:n7 . is expressed in seconds.

3.7
0
distance for VCPHA

distance used to determine the VCPHA for a moving platform laser product, where é = ¢,5y¢ |§|

Note 1 to entry: J is expressed in metres.

3.8

5max

maximum distance for VCPHA

maximum value of § above which the VCPHA for a moving platform laser product is independent
of velocity

Note 1 to entry: 4, is expressed in metres.
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4 Classification principles

All classification principles of IEC 60825-1:2014 apply.

5 Determination of the accessible emission level and product classification

5.1 General

All subclauses of IEC 60825-1:2014 for the determination of the accessible emission and
product classification apply and are supplemented by 5.2.

5.2 | Evaluation of moving platform laser products

For the evaluation of the moving platform laser product, both measurement apertures whigh are
moving with the platform and which are stationary shall be considered. It is important to inglude
neighbouring platforms (e.g. persons on vehicles with the same velocity asyamoving platform
laser| product) and stationary observers (e.g. pedestrians) in the evaluation. All reasohably
forespeable use cases and scenarios shall be considered during the assessment of the mpving
platfarm laser product’s classification. An example for stationary and'moving apertures is given
in Anjnex A.

For @ moving platform laser product, a velocity-dependent\closest point of human agcess
(VCPHA) can be applied as follows.

Consjidering a moving platform laser product with a vglocity |17| at a certain point in time ¢y, the
volume swept by this moving platform within the, time duration ¢y = #,5ye 10 fg + f0ve (S€€ blue

area |in Figure 1) can be excluded as location-for reasonably expecting presence of persons.
Therg¢fore, the boundary of this volume can:be‘used as a VCPHA for the moving platform|laser
proddict (see red dashed line in Figure 4). The extent of the swept volume parallel tp the
direction of motion, defined by d, depends)on the moving platform laser product velocity, v|, and
is calculated as § = /4y * [#]. The-maximum of this extent is limited to +4,,. If the gctual
extent of intended movement of@_moving platform laser product is smaller (see NOTE 3) than
the cplculated o based on the.moving platform laser product velocity, the smaller one shall be

used|to calculate the VCPHA. The VCPHA can then be used for the evaluation. The valugs for

'movel @Nd J,,ax shall be taken from Table 1.

Table 1 — Values for the parameters 7., and J,,,

t J

move max

0,04 s Tm

This document specifies a VCPHA due to the movement. All other measurement distances and
conditions from IEC 60825-1:2014, Table 10 and IEC 60825-1:2014, Table 11 shall be applied.
The classification principle for moving platform laser products is summarized in the flowcharts
in Annex A. Annex A also provides exemplary moving platform laser products and the
determination of their minimum evaluation distances.

NOTE 1 The value of 6 = 1 m is reached in ¢ . of 0,04 s if the moving platform has a velocity of 25 m-s~!, equal

to 90 km-h™" and 55,9 mile-h™!. These values are conservative values applicable for all moving platforms. The
minimum human reaction time is in the range of about 100 ms to 250 ms (see bibliography) and a factor 2,5 to 6,25

higher than the value of ¢ . in Table 1.

NOTE 2 All reasonably foreseeable use cases and scenarios include realistic kinematic estimates, such as size,
inertia, direction and range of motion.
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NOTE 3 An example where the actual extent of movement is smaller than the calculated J would be a reciprocating
machine or a robot arm with high speed but limited extent.

>

Direction of |
movement

IEC

Figure 1 — Example in side view and top view of a swept volume, filled in blue,
where human access can be excluded (VCPHA is/represented by dashed red ling¢)
for a moving platform laser product moving at velocity v

The use of this VCPHA for a moving platform laser product is optional and its classificatior} may
also pe based on the CPHA for a non-moving platform. If the VCPHA for moving platform|laser

proddicts is applied, the following conditions<shall be met.

a)

b) All reasonably foreseeable velogities and corresponding emission shall be considered|

c)

d)

e)

g)

The laser shall be securely mountedcon or incorporated into the moving platform.

Human access to laser radiation exceeding the AEL of the class of the moving platform|laser
product shall not be reasonably foreseeable.

NPTE 4 Examples of potential human access are sunroofs in cars, beds of pick-up trucks, laser radliation
agcessible by drivers or passengers, reflections from objects on the platform, etc.

NDTE 5 Access can be prevented by engineering features, protective housing, physical location, etc.

If| it is reasoghably foreseeable that the movement of the moving platform laser prpduct
compensates at least partly the movement of a scanning laser, this shall be considergd.

If|it is-reasonably foreseeable that a person still can be located within the swept vglume
excluded for the CPHA, adequate measures shall be taken.

NOTE© An example is skitching, where persons on skateboards or roller skates are hitching a ride by holding
on the back of a motor vehicle. Adequate measures could be for example to limit the VCPHA to the front of the
moving platform (see, for example, Figure A.6 in Annex A), to apply the VCPHA backwards only above a certain
height, to detect this condition or to prevent it by mechanical means.

The sensing method for the moving platform laser product velocity shall be reliable and
reflect real relative motion to the surroundings of the moving platform, and the required
reliability of the velocity sensing method, controlling emission levels to stay within a given
laser class, shall be based on IEC 60825-1:2014, 5.1.

NOTE 7 For example, in the case of an automobile, wheel motion alone can be misleading, e.g. testing cars on
a (roller) dynamometer.

NOTE 8 Guidance for the assessment and principles of risk analysis methods can be found in IEC 61508,
ISO 21448 and the ISO 26262 series.

It shall be ensured that the correct mechanical extent of the moving platform laser product
is used for the calculation of the VCPHA.
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h) If the laser is removable or able to be fitted to multiple different platforms or different
locations on a single platform, it shall be ensured that fitting, removal or relocation of the
laser to different platforms or locations on a single platform is compliant with the

cl

assification of the moving platform laser product.

NOTE 9 An example of different platforms are platforms with different VCPHA for different sized vehicles like
SUV and motorcycle. An example of same platform is fitting on the roof versus fitting on the bumper of the same
platform.

For guidance regarding requirements in the above list that include the term "reasonably

fores

6 Engineering specifications

IEC 60825-1:2014, Clause 6 applies.

7 Labelling and user information

The nequirements of this Clause 7 apply additionally to the requirements’ of IEC 60825-1:]
Clausge 7 (labelling) and IEC 60825-1:2014, Clause 8 (informationfor-the user, purchasin

servi

A statement of conformance with IEC TS 60825-19:202x shall be included in the informatig

the u

Additjonal to the standards information required in IEC 60825-1:2014, 7.9, a moving pla

laser
date

IEC §0825-1:2014, 7.2 to 7.7 or elsewhere itclose proximity on the product.

For ¢lass 1 moving platform laser products, with the exception of laser products classifi¢
Clasg 1 based on IEC 60825-1:2014, 4.4, instead of the above label on the product, 3

discr
user

eeable", IEC 60825-1:2014, 5.1 can be used.

Cing information).

Ser.

product shall show conformance with this decument. Therefore, the name and publig
of this document shall be included on ¢he explanatory label, on the labels sho

btion of the manufacturer, the 'same statement may be included in the information fqg
pnly.

014,
j and

n for

tform

ation
vn in

bd as
t the
r the
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Annex A
(informative)

Flowcharts and examples for the classification
of moving platform laser products

Figure A.1 and Figure A.2 show a simplified schematic of the classification of moving platform
laser products.

! L aser product I

Consider stationary and meying

Yes apertures (see 5.2 in IECTS

— _» 60825-19:2024) based,on all

reasonably foreseeable tise-cases
and scenparios

Is it a moving
platform laser product?
(see definition 3.1 in
IEC TS 60825-19:2024)

A

Use No use of VCPHA
IEC|60825-1:2014

for|classification

Use of optional
VCPHA?

A

| Use of VCPHA

Check
if all conditions a) to h) in
IEC TS 60825-19:2024
are met

No

Yes
Y

Calculate VCPHA for moving platform laser product
according 5.2 of IEC TS 60825-19:2024

v
Classify according to IEC 60825-1:2014 using the
VCPHA

v
Add additional labelling and user information fo

moving platform laser products
(see Clause 7 in IEC TS 60825-19:2024

=

IEC

The cdlculation in the\yellow box is described in more detail in Figure A.2.

Figure A.1 — Schematic flow chart of the classification
of moving platform laser products
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fmove from Table 1 —-{ Calculate 6 where & = f0e |7 ‘
'
Omay from Table 1 ‘ Set d,,,4x according to Table 1 ‘
No Yes

Is 6 > actual
extent of intended
movement?

No Yes

Set ¢ = actual
extent of intended
movemernit

|

Sweep mechanical extent of moving platform laser product by ¢
in the direction (both positive and negative) of v

Boundary of swept volumelis VCPHA |

Rede"calculation for all expected averaged velocities
IEC

Figure A.2 — Calculation of the VCPHA for-a moving platform laser product according to

5.2 for a specific averaged velocity v over the time period 7.,

Figune A.3, Figure A.4 and Figure A5 (not to scale) show the minimum evaluation distange for
different exemplary moving platform laser products.
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Dimensions in millimetres
Reference Reference
point  CPHA point  CPHA VCPHA
_____________ | Y
‘ i Direction of ]
E.#. movement L&
| Swept ]
e S WEEE o
Laser product i Laser product i
IEC
IEC
a) Case A: no movement c) Case C: fast movement
Reference Reference
point CPHA VCPHA point CPHA VCPHA
[ S L [ S n WAL
: Direction of ] i 5 Direction of !
E 5 movement ’ 5 E movement J (aiol E
| Swept 100 |  Swept o
:volui:e ] 1 i volume —_— !
: Laser product ) : Laser product Limit of intended G
! 1 { motion i
IEC
IEC
b) Case B: slow movement d) Case D: fast movement with reduced intendgd
motion
The mjnimum evaluation distance according to IEC 60825-1:2094 and this document is sketched for the four different
cases
Figure A.3 — Example of a moving platform laser product emitting in direction off
miovement with a reference point at.the emitting chip or the vertex of the fan angjle
according to IEC 60825-1:2014,Table 11 and emitting visible or near infrared
radiation resulting in a.minimum measurement distance of 100 mm
accordingto IEC 60825-1:2014, Table 10
Dimensions in millimetres
CPHA
VCPHA
Imm T T T B o
I :A
< I : .
N N Direction of t o | Direction|of
] 1 = 1 movement i S 1 movemept
| -~ Reférence | — i 1 —
] : ppint ) ' Swept Refer_ertme |
:Vsqf(, ! 1 volume poin 1
: Laser product ‘#’i ! Laser product i
L Y [N 1
: o
1
1
e IEC

The minimum evaluation distance for measurement apertures to the side according to IEC 60825-1:2014 and this
document is sketched for two different cases.

Figure A.4 — Example of a moving platform laser product emitting perpendicular to the
direction of movement with a reference point at the emitting chip or the vertex of the
fan angle according to IEC 60825-1:2014, Table 11 and emitting visible or near-infrared
radiation resulting in a minimum measurement distance of 100 mm according to
IEC 60825-1:2014, Table 10
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over time when evaluating neighbouring platforms

e A.6 shows a concrete example of a moving platform laser product.
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