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FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
p-operation on all questions concerning standardization in the electrical and electronic fields=To this end
addition to other activities, IEC publishes International Standards, Technical Specifications; Technical Req
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC~Rublication(s)").
reparation is entrusted to technical committees; any IEC National Committee interested.in"the subject dealf
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely with the Tnternational Organizatio
tandardization (ISO) in accordance with conditions determined by agreement/between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as'\nearly as possible, an internat
bonsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

FC Publications have the form of recommendations for international use and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are made\io ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC National* Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their national and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

FC itself does not provide any attestation of eonformity. Independent certification bodies provide confo
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
rvices carried out by independent certification bodies.

Il users should ensure that they have thelatest edition of this publication.

o liability shall attach to IEC or its ‘directors, employees, servants or agents including individual experts
embers of its technical committees-and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica

ttention is drawn to thesNormative references cited in this publication. Use of the referenced publicatio
dispensable for the cofrect application of this publication.

ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall not*be held responsible for identifying any or all such patent rights.

Fnational-Siandard IEC/ASTM 62285-7 has been prepared by subcommittee 59F: Sur
ning appliances, of IEC technical committee 59: Performance of household and sin
trical appliances, in co-operation with ASTM Committee F11: Vacuum cleaners, under
ASTM Dual Logo Agreement.

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjising

onal

and
orts,
leir
with
ising
n for
hs.

onal
n all

onal
IEC
any

fions
veen
htter.
rmity

any

and
je or
and
ions.

hs is

htent
ace

nilar
the

It is

published as a dual logo standard.

This first edition of IEC/ASTM 62885-7 cancels and replaces IEC 62929:2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to IEC 62929:2014:

a) the box test has been cancelled;

b) the set of straight-line tests have been extended to contain also tests on removal of different
kinds of debris both from hard floors and carpets;

c) the set of straight-line tests also contains a test on the removal of fibres from carpets;
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d) as a miscellaneous test, a method for the determination of energy consumption has been
added;

e) a separate clause on test material and equipment has been added.

The text of this International Standard is based on the following documents:
FDIS Report on voting
59F/393/FDIS 59F/401/RVD

Fullinformationon-the \/nfing for the apprn\lal of thisinternational-Standard canbefound-in the
report on voting indicated in the above table.
Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.
In this standard, the following print types are used:
— terms defined in Clause 3: bold type.
A ligt of all parts in the IEC 62885 series, published under the general title Surface cleaping
appliances, can be found on the IEC website.
Thelcommittee has decided that the contents of this documentwill remain unchanged until the
stahility date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the ppecific document. At this date, the document will be
e feconfirmed,
e Wwithdrawn,
o freplaced by a revised edition, or
e amended.

IMPORTANT - The 'colour.inside’' logo on the cover page of this publication indicates

of

its contents. Users should therefore print this document using a colour printer.

that it contains colours which are considered to be useful for the correct understanding
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INTRODUCTION

In addition to the performance measurement methods that are included in this International
Standard, a few more performance items have been reviewed and considered. The list of the
performance items that have been discussed over time but have not yet been included
comprises corner/edge dust pick-up, docking, fall-off prevention, and dust re-emissions.

The performance items that have been left out in this edition will be continuously reviewed and
will soon be included in future editions of this document.
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SURFACE CLEANING APPLIANCES -

Part 7: Dry-cleaning robots for household or similar use —
Methods for measuring the performance

1

This der
con

The| purpose of this document is to specify the essential performance characteristicy of
dryicleaning robots that are of interest to users and to describe methods for measuring these
characteristics.

Thig document is neither concerned with safety requirements nor. iwith performgnce
reqiirements.

2 |Normative references

Thelfollowing documents are referred to in the text in such a way that some or all of their conftent
congtitutes requirements of this document. For dated references, only the edition cited applies.
For| undated references, the latest edition of the{referenced document (including [any
amgndments) applies.

IEC|62301, Household electrical appliances — Méasurement of standby power

IEC|TS 62885-1, Surface cleaning appliances — Part 1. General requirements on test material
and|test equipment

IEC|62885-2:2016, Surface cleaning appliances — Part 2: Dry vacuum cleaners for household
or sfmilar use — Methods for measuring the performance

IEC|(60704-1, Household and similar electrical appliances —Test code for the determination of
airbprne acoustical nojse.— Part 1. General requirements

IEC|60704-2-17, Household and similar electrical appliances — Test code for the determingtion
of ajrborne acoustical noise — Part 2-17: Particular requirements for dry cleaning robots

ISO| 554, Standard atmospheres for conditioning and/or testing — Specifications

1ISO| 28413, Paints and varnishes — Determination of gloss value at 20 degrees, 60 degrees|and
85 degrees

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62885-2 and the
following apply.

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

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

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1

cleaning robot

automatic battery-powered cleaner

automatic floor cleaner that operates autonomously without human intervention within a defined
perimeter

Note 1 to entry: The cleaning robot consists of a mobile part and may have a docking station and/or other
accessories to assist its operation.

3.2

dry cleaning robot
clegning robot that s intended to remove onty non-fiquidmatertalfrom the floor by mgans
other than with the aid of solutions or liquids

Note| 1 to entry: Typical means of cleaning include vacuum, brush(es), pad(s) and duster.

3.3
robpt cleaning head

cleaning head

air intake nozzle at the bottom of the cleaning robot

Note| 1 to entry: This does not include side brush(es).

3.4
width of robot cleaning head
w
widih of the air intake nozzle in the direction of forwarddravel

3.5
doclking station
base unit

unit| that can provide manual or automatic-battery charging facilities, dust removal from|the
robot, data processing facility or other robot support functions

Note| 1 to entry: For some robots, the decking station could come in the form of an external power supply.

3.6
posle tracking system
PTS
megsurement systemiwhich enables the tracking of the cleaning robot's position [and
orientation

3.7
dusit receptacle
containertinside of the cleaning robot used to hold the collected dust

3.8
test instance
entirety or superset of all trials of all samples to be measured for a single cleaning robot model

3.9

trial

single instance of a performance measurement carried out under identical conditions that can
be repeated multiple times

3.10
run
subset of a trial where one or more factors affecting the test results is (are) changed
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3.1

pass

sing

Note

le traverse of the cleaning head over the test area

1 to entry: The number of passes refers to the number of times the same test area has been traversed by the
cleaning head.

3.12

test

area

area where the test dust, or debris, or fibre is distributed for the cleaning performance test

3.13
Wilf
cary

3.14
fully
poir
peri

3.1§
fully
poin
robq

3.1¢

rota
and

4.1

Dur
sen

4.2

The
con

SidT[ brush

on carpet
et as defined in IEC TS 62885-1

y charged
t during charging when, according to the manufacturer's instructions;-by indicator or
pd, the product does not need to be charged anymore

y discharged
t in use when the manufacturer's instructions state the @roduct is fully discharged or|
t cannot restart the operation

me

the

ing peripheral brush whose main function is to-relocate the dust and debris along the floor

extend the cleaning reach beyond the width-of robot cleaning head

General conditions for testing

General

ng the tests, any external.interference that affects the functions of the cleaning robot
sors, processors and actuators) shall be minimized.

Atmospheric conditions

test procedures and measurements shall be carried out under the following atmosph
ditions (inc/accordance with 1ISO 554).

CIeT;ning performance test:

e.g.

eric

emperature: (23 +2)°C
Relative humidity: (50 £ 5) %
Air pressure: 86 kPa to 106 kPa

All other tests:

Temperature: (23 = 5)°C
Relative humidity: (45 = 15) %
Air pressure: 86 kPa to 106 kPa

Temperature and humidity conditions within the specified ranges are required for good
repeatability and reproducibility. Care shall be taken to avoid changes during a test.
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4.3 Lighting conditions

Unless otherwise specified, the test procedures and measurements shall be carried out under
the following lighting conditions.

Intensity: (200 £ 50) Ix
Colour temperature: 2 000 Kto 7 000 K

Measurements shall be made at floor level.

NOTE__Lighting conditions for autonomous navigation/coverage test (Clause 7) are different from the general lighting
condjftions, which are defined in 9.3.3.

4.4| Test equipment and materials

To minimize the influence of electrostatic phenomena, measurements on carpets shall be
carrfied out on a level floor consisting of a smooth untreated pine plywood or equivalent pgnel,
at lgast 15 mm thick and of a size appropriate for the test.

Unlgss otherwise specified, equipment and materials for measurements-(devices, test carpets,
test|dust, etc.) to be used in a test shall, prior to the test, be kept for, at least 16 h at standard
atmpspheric conditions in accordance with the type of test (see 412):

Carpets that have already been used shall be stored beaten at.standard atmospheric condit|ons
in agcordance with 4.2.

When not in use, carpets shall be hanging free, or\lying flat, pile upwards and uncovefed.
Carpets shall not be rolled when stored between testing. Carpets that have been rolled shall be
laid|flat for a minimum of 16 h before use.

4.5| Number of samples

All measurements of performance shall-be carried out on the same sample(s) of the cleaning
robpt with its attachments, if any. During a set of tests, the sample robot shall not be changed.

A mfinimum of three samples.ef-the same model shall be tested.

If possible, the softwaré\shall be updated to the latest available for the robot in the region of
pur¢hase in accordance with the manufacturer's instructions.

If ayailable, thesmanufacture date, the serial number, and the software version of the samples
shall be reported.

4.6 | Preparation of the battery

Any urosed—ti=on 'uattcly stattbe fu“y bilalgcu' ard fu“y dibbildlgcd oncepriorto bunu'uu‘ling
the first test on a cleaning robot. Any unused other type of battery shall be fully charged and
fully discharged three times prior to conducting the first test on a cleaning robot.

Full discharge shall be done by carrying out one or more normal cleaning operation(s) in a clean
area following the manufacturer's instructions until the robot ceases to function. Remove the
charge station once it is in operation to ensure full discharge.

NOTE It is understood that some robots do not allow discharge below a certain energy level for battery protection.
Full discharge means either low battery signal without robot motion or robot stops operation without being able to
restart.
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4.7

Running-in of a new cleaning robot

Prior to the first test on a new cleaning robot, it shall be run in accordance with 4.6 for one
battery cycle. Prior to conducting any series of tests, the age, condition, and history of the
product shall be recorded.

4.8

Operation of the cleaning robot

Unless otherwise specified,

o the cleaning robot, its attachments, the docking station and any accessories shall be

The
Any

4.9

Sonpe reusable receptacles consist of a rigid container and an integral filter. In this case,

con
wer

The

weighed together.

For
sep
the

for dust removal ability.

Cleaning robots with disposable or reusable dust receptacles may have secondary filtrg

stag
on

acc
inst

4.1(

Unlegss specified in the test methods, the resolution and the accuracy of the measuren

dev

ised and adjusted in accordance with the manufacturer's instructions before a test is car
but; and

he operation mode of the robot can be selected and adjusted in accordance, with

manufacturer's published instructions only before the test to fit the environment to
Cleaned.
mode and settings used for the test shall be recorded and reported.

safety-related device shall be able to operate.

Measurement of collected dust weight

ainer and the filter are considered to be the receptacle and should be treated as if
b a single component.

dust receptacle and removable filtration unjtsishall be carefully removed from the robot

cleaning robots equipped with separation devices, being part of the appliance, use
brate the dust from the air flow and/or having additional filters to be changed or cleane
Liser, without the use of tools, theweight of such specific devices shall be taken into acc

e devices, which do_not collect meaningful dust in removal ability tests, but which do im
filtration and life_tests. Replacement and/or maintenance of such devices shall b
brdance with relevant clauses and carried out in accordance with the manufactur
uctions.

Measurement resolution and accuracy

ried

the
be

the
hey

and

d to
1 by
bunt

tion
bact
B in
er's

nent

cédshall be as follows.

Wei

ght measurement:

Fibre measurement:

Resolution < 0,001 g
Accuracy < 0,005 g

All other measurement:

Resolution < 0,01 g
Accuracy 0,02 g
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Recommended position measurement by pose tracking system:

Position resolution £ 1 cm
Position accuracy < 1 cm
Orientation resolution < 0.1°
Orientation accuracy < 3°
Acquisition rate = 30 Hz

Time measurement:

Resolution £ 0,1 s
Accuracy <0,2 s

Thelsampling rate of the pose tracking system shall be adequate to ensure the dynamic position
accuracies as specified above.

4.11 Tolerance of dimensions

For|all dimensions that are not presented as a range and where no-tolerance is specified,| the
tolerance shall be determined from Table 1.

Table 1 — Tolerance of dimensions

Nominal size range Tolerance
mm mm
3<6 +0,5
<6=<30 +1,0
<30<120 1,5
<120 =400 2,5
<400 < 1 000 +4,0
<1000 <2000 16,0
<2 000.<\.5 000 +8,0
Values are taken from Table 1 of ISO 2768-1:1989.

5 |Cleaning performance — Straight line

5.1 General

Thig test is designed to isolate the performance of the cleaning system of the robot from|the
aut [RAYARRAVAY Re] IIIUVUIIICIIt fuuutiuu Gt [=} IIUIII;IIG: DpUUd. ThID IIId}\UD It }JUDD;b:C tU UII:y dooToO the
robot's ability to remove dust, fibre, medium size debris, and large debris. This facilitates direct
comparison between cleaning robots. If the side brushes are removable, they shall be removed
for all tests in Clause 5.

NOTE A method to evaluate the influence (or effectiveness) of the side brush will be investigated in future revisions.
5.2 Preparation of test
5.21 Pre-treatment of cleaning robot

If the cleaning robot is designed to be used with disposable dust receptacles, it shall, prior
to each test, be equipped with a new dust receptacle of the type recommended or supplied by
the manufacturer of the cleaning robot.
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If the cleaning robot is provided with a reusable dust receptacle (as the sole original dust
receptacle or as an enclosure for disposable dust receptacles), the dust receptacle shall,
prior to each trial, be cleaned in accordance with the manufacturer's instructions until its weight
is within 1 % or 2 g of its original weight, whichever is lower.

A dust receptacle made of textile is not permitted to be cleaned by brush and water unless
allowed by the manufacturer's instructions.

A plastic dust receptacle shall be cleaned following the instructions in the user manual. If the
dust receptacle is cleaned with water, it shall be well dried before any test and measurement.

SonLe reusable receptacles consist of a rigid container and an integral filter. In this case’| the
confainer and the filter are considered to be the receptacle and shall be treated as if-they were
a sihgle component.

The| whole robot including dust collecting parts shall be pre-treated in accordance with 44 in
order to minimize the influence of humidity.

Prigr to each trial, replaceable filter(s) and dust collection parts (e,gs\wiping pad) in the rpbot
(or in the secondary collection system) shall be replaced with new_ohes.

The|battery shall be fully re-charged prior to each trial, followingthe manufacturer's instructfons.

5.2.p Preconditioning of test floor

The|test floor shall be cleaned before each trial.

5.23 Pre-treatment of test carpet
5.2.3.1 General

Befpre recordable testing is carried out, any new carpet shall be pre-conditioned in the manpner
desgribed in IEC TS 62885-1.

5.2.3.2 Conditioning of-test carpet

Prigr to each trial, the test carpet shall be cleaned to remove remaining dust and preconditigned
as described below. Fercleaning of the test carpet, it is recommended to use a suitable carpet-
beafing machine such-as described in 5.3.3.2 in IEC 62885-2:2016.

If a parpet-beating machine is not used, the carpet shall be placed upside down on a rigid mesh
support and.beaten by hand or with an active nozzle. After the beating, one sequence of|five
douple strokes at (0,50 £ 0,02) m/s over the test area, the acceleration area and |the
deceleration area, with the forward stroke in the direction of the carpet pile (direction of
marufar‘tnring) with a vacuum cleaner which has gnnd dust remaoval ahility shall be canried
out to remove remaining dust. The whole test area, the acceleration area and the deceleration
area shall be cleaned with the cleaning machine.

5.2.3.3 Verification and preconditioning of test carpet

After cleaning of the test carpet, the cleaning robot under test shall be equipped with a clean
dust receptacle (see 5.2.1) and be used to verify that the carpet has been cleaned to the point
where no dust pick-up is discernible. This point is considered to be reached if the amount of
dust removed from the carpet during one trial of five cleaning passes over the test area (refer
to 5.5.3 without spreading dust) is less than 0,2 g. If the amount is greater than 0,2 g, this step
is repeated until the requirement is achieved.
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NOTE Even if the equipment for removing remaining dust from the carpet is known to be sufficiently reliable to

leave the carpet in an acceptable condition, it is still important to carry out this procedure of preconditioning to ensure
that the effect of humidity on the carpet is minimized.

To prevent a gradual filling of the carpet with dust, the weight of the test carpet should be
maintained as close as possible to that of the initially clean carpet.

5.2.3.4 Embedding dust or fibre into the test carpet

The dust or fibre shall be embedded into the test carpet by carrying out ten double strokes over
the carpet, parallel with the direction of the pile, using a roller in accordance with 7.3.6.1 (dust

emheddingroller) of |IEC 62885-.2:2016.

The|speed of the roller over the test area shall be a uniform 0,5 m/s £ 0,02 m/s, with the\forWard
stroke being in the direction of the pile. It is important to ensure that the test area is:complgtely
and|evenly rolled. The carpet is then left for a period of 10 min to recover from rolling.

5.3 Test mode
5.3.1 General

The| straight-line cleaning test requires the robot to move straight-ferward at a nominal speed
calqulated from the normal operation mode, see 8.3. There are"some other functions requfired
for the straight-line cleaning test, which shall be provided within“a test mode.

Thig mode shall enable the robot to perform a repeatable test mode action in which it shall be
driven forward in a straight line, at a fixed speed far the defined minimum distance (refgr to
5.3.B). The test mode shall satisfy the entire relevant safety requirement.

Thig test mode action can then be repeated multiple times depending on the nature of the [test
(e.g| for multiple-pass testing).

In the absence of the test mode, the robot shall be tested with a mode (e.g. a remote-control
mode) that generates a reasonably. straight motion (test area coverage as close to 100 % as
possgible) in the straight-line test speed. The fact that the straight motion was generated by a
mode other than the test mode-shall be reported.

If alguiding method is used to ensure the straight motion of the robot, care shall be takep to
min{mize the effect onithe mobile behaviour of the robot.

The|test mode shall be readily available at no additional cost.

If a feasonably straight motion cannot be generated, then the test cannot be properly executed,
and|the test can be skipped.

5.3.2—Atcess to testmode

The precise nature of access to the test mode shall be clearly stated by the manufacturer and
it shall be simple to execute. Once the access operation is complete, it shall leave the machine
in an idle state.

NOTE Examples of access methods to the test mode could be to require the user to have a combination of buttons
on the machine pressed when the robot is switched on or for a combination of buttons to be held for a period of time,
which would not occur during normal robot operation. The only condition is that this access method is to be
documented.

Once in the idle state, the user shall be able to initiate the execution of a single test mode action
(refer to 5.3.3) at one of two speeds, sayg hard @Nd Sayg carpet €ither by a method available on

the robot (such as a button press) or a remote means. s,yq parg @Nd sy carpet Shall be
calculated following the method described in 8.3.
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Once the test mode action has been completed, then the machine shall return to its idle state,
ready to execute another test mode action if required.

It shall be possible to pick the machine up and reposition it without the machine exiting the idle
state.

It is expected that the user shall be able to exit this mode either via an instruction or via a power
down/up cycle.

5.3.3 Test mode action

The| test mode action involves the machine starting from a stationary pose and driving’jn a
strajght line before coming to a stop.

The|straight-line cleaning speed of the robot, either s,,4 nharg OF Savg_carpet Shall-ye maintajned

through the test area and the pass-through area (equal to the longitudinal length of the robot),
refer to Figure 1. The acceleration and deceleration areas are provided for the robgt to
accelerate up to the straight-line cleaning speed and decelerate down te a-stop.

All gfforts shall be made to achieve a straight-line path. It is, howevet/understood that the rpbot
may not execute a precise straight-line path. If the resultant missed coverage of the test area
is significant, the test may not be able to be run, and this fact shall be reported.

—

NOTE 1 The velocity and the distance mentioned above are the observed quantities, not the commanded inpU

Deceleration Pass-through Acceleration
area area Constant speed.area area
| > > = >
CIeanLng
/hea
—¥ X N 7N
{1 e \ ,/// Test area e \ / — >
OP D Yy, 1Ol D i< ol 2
Lk i Lo ||
S S ~_
End of Beginning of Start
constant speed constant speed position IEC

Figure 1 — Test mode action

Dur|ng the exegution of the test mode, the robot's basic cleaning systems shall be active in their
standard operating mode. All other "enhanced" cleaning systems that would prevent the strgdight
motjon of‘the robot (e.g. dust sensor) shall not be active.

NOTE 2. Necessary steps to verify that the test mode is equivalent to the standard operating mode can be taken.
For example, intake pressure and acoustic noise can be compared between the test mode and the standard operating
mode.

5.3.4 Speed verification

It is understood that the actual motion executed by the robot will not be precisely as described
above owing to various external influencing factors, such as slip on the traction systems or
resolution of the guidance system. The actual observed speed at which the action is executed
shall be the required speed + 10 %.

If the speed does not comply to the conditions specified above, the non-compliance shall be
reported.

The speed at which the test is performed shall be reported along with the results.
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Dust removal from hard floor
1 Test bed

test bed is identical to that described in 9.1.1.

5.4.2 Preparation of test

5.4.2.1 Preconditioning of test floor

Refer to 5.2.2.

5.4.

Ref

Rep
san

5.4.
The

Ref

5.4.

Tes
mes
test
W is
NOT
NOT

area
drop

2.2 Pre-treatment of cleaning robot

br to 5.2.1.

laceable filters and dust collection parts (e.g. dust pad) shall not be replaced within
e trial.

2.3 Speed of test pass on hard floor

passes shall be executed at the speed 55,4 parg, @s described in 8.3.

br also to 5.3.4.

2.4 Distribution of test dust

n coverage of (50 + 0,1) g/m? as uniformly as possible over the test area. The amour

the width of robot cleaning width in metres and the length of the test area is 0,7 m.

F 2 To ensure the distribution of\the test dust only within the test area, a masking frame with size of the]
can be used. When such frame.js_.used, testers need to make sure the dust attached on the masking frame
bed onto the test area.

F 1 For uniform distribution of the test dust, a manual dust spreader as described in Figure 2 can be usqd.

5.4.

Figure 2 — Dust distribution devices

3 Test method

the

dust Type 1 in accordance with 7.2.2.1 in {EC 62885-2:2016, shall be distributed with a

t of

dust to be used is calculated from theformula (W - 0,02) m x 0,7 m x (50 + 0,1) g/m2, where

test
gets

After the preparation process is completed in accordance with 5.4.2, the dust receptacle shall
be weighed as specified in 4.9 (M;).

The cleaning robot shall be switched on and placed into test mode using the method provided
by the manufacturer (refer to 5.3.2).
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The cleaning robot shall be placed at the start position specified in Figure 18, with the centre
of the cleaning head aligned with the centreline of the test area.

It is important to ensure consistent alignment of the robot with the test area on the test bed.
During the setup process, an alignment device such as a laser pointer can be used for the
validation of a proper alignment. The cleaning robot shall perform a single pass.

After the movement of the cleaning robot has stopped, the receptacle shall be carefully
removed and reweighed as specified in 4.9. The weight of the dust (M) shall be calculated as

the difference between this value and M.

With

A si
be ¢
cled

The
and

For

5.4.4 Determination of dust removal ability

hgle cleaning trial consists of N passes (straightforward motion), where the-number N s

the receptacle shall be conditioned in accordance with 5.2(1;

out cleaning the robot and the receptacle, the next pass shall be performed. After dach
pasfs, the receptacle shall be carefully removed and reweighed as specified in 4.9.

hall

hosen by the tester. The dust on the test bed (even outside of the testarea) shall nof be
ned before the end of the whole trial. If any of the passes does nat-fully cover the test
area, the whole trial shall be discarded, and the trial shall be repeated.

cleaning trial (with N passes) shall be repeated twice morei{;Before each trial, the robot

the dust removal tests only, if the spread of any of\accumulative dust pick-up rates p;
(defined in 5.4.4) from three trials is larger than 10 %.,\two more trials shall be added.

The|dust pick-up rate shall be calculated with
pip = ik
ik Mk
whelre
Pik is the accumulated dust pick-up rate from the i-pass over the test area calculated from
the £t trial (percent);
M, is the total. weight of dirt initially distributed in the test area (g) for the th trial;
M;,| is thenmeasured accumulative weight of dirt picked up after the ith pass (g) for the kth
triak
Upgm.€ompletion of = trials, the final pick-up percentages for hard floor P; is calculated as
follows:
zl’l
P- k=tPik
n
where
P, is the final accumulated i-pass pick-up rate (percent) where i =1, 2, 3,..., N,

n

is the number of trials.
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NOTE There are two methods for reporting pick-up values from the straight-line test method: absolute pick-up and
relative pick-up. Absolute pick-up is the dust picked up at the conclusion of a chosen number of passes made by the
robot, reported irrespective of the number of passes that the robot's navigation system dictates during actual
operation. For example, 1, 3, 5 or 10 pass cumulative pick-up measurements can be made, even if the robot's
navigation system makes only two passes during actual operation. This allows comparison of the vacuum system
performance in isolation from the navigation system, and facilitates comparison to manually operated vacuum
cleaners if required. Relative pick-up is the dust pick-up recorded after each pass, up to the total number of passes
reported for that product from the autonomous navigation/coverage test result (refer to Clause 7). This ensures that
the pick-up capability reported is relative to the robot's navigation strategy, and therefore representative of actual
operation when comparing robotic products. The limit for the number of additional cumulative trials to be measured
is when less than or equal to 1 % pick-up change is measured between trial » and n - 1.

5.5 Dust removal from carpet

5.5/ Test bed

The|test bed is described in 9.1.2.

5.5.p Preparation of test
5.5.2.1 Pre-treatment of test carpet

Refer to 5.2.3.

5.5..2 Conditioning of test carpet
Refer to 5.2.3.2.

5.5..3 Verification and preconditioning of testcarpet

Refer to 5.2.3.3.

5.5.4 Pre-treatment of cleaning robot

Refer to 5.2.1.

5.5.2.5 Speed of test pass on'carpet

The|test passes shall be exectted at speed 5,4 carpet @s described in 8.3.

Refer to 5.3.4.

5.5.2.6 Distribution of test dust

Tesf dust Type 2, in accordance with 7.2.2.2 of IEC 62885-2:2016, shall be distributed with a
megn coverage of 125 g/m2 + 0,1 g/m2 as uniformly as possible over the test area.

The| amount of test dust to be used is calculated from the formula (W - 0,02) m x 0,7 |m x
125 g/m2, where W is the width of robot cleaning head in metres, and the length of the test
area is 0,7 m. For uniform distribution of the test dust over the test area, a dust spreader as
described in 7.3.5 of IEC 62885-2:2016 should be used. The adjustment of the device is
checked by visual examination of the test dust on the carpet.

5.5.2.7 Embedding test dust into test carpet
Refer to 5.2.3.4.

5.5.3 Test method

Refer to 5.4.3 with exception of Figure 19 instead of Figure 18.
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5.5.

4 Determination of dust removal ability

Refer to 5.4.4.

5.6
5.6.
The

5.6.
5.6.

The

Medium size debris removal from hard floor
1 Test bed

test bed is described in 9.1.1.

2 Preparation of test

2.1 Preconditioning of test floor

test floor shall be visually clean before each trial.

5.6.R.2 Pre-treatment of cleaning robot

Reféer to 5.2.1

Exception: reusable dust receptacles shall be visually clean between consecutive tr
Replaceable filters and dust collection parts do not need to be.replaced between consecd
trialg.

5.6.2.3 Speed of test pass on hard floor

Refer to 5.4.2.3.

5.6..4 Distribution of debris

Am

ix in mass of 15 g/m2 = 0,1 g/m?2 of screws and 15 g/m2 = 0,1 g/mZ2 of nuts (see Table 2

details) shall be used.

The

NOT]
test

5.6.

mix shall be uniformly distributed within the test area in random orientation and positi

F  To ensure the distribution-of\the test debris only within the test area, a masking frame with the size g
prea or marker can be used.

Table 2 — Medium size debris

Screw Nut

Typer M3x6 slotted set screws with flat Type: M3, hexagon regular nuts (style 1)

als.
tive

for

pn.

f the

paint

Standard: ISO 4766 Standard: 1ISO 4032
Material: PA 6.6 Material: PA 6.6
Colour: natural Colour: natural

3 Test method

Refer to 5.4.3.

5.6.

4 Determination of medium size debris removal ability

Refer to 5.4 .4.
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Medium size debris removal from carpet

1 Test bed

Refer to 9.1.2.

5.7.
5.7.

2 Preparation of test

2.1 Preconditioning of test carpet

IEC/ASTM 62885-7:2020
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The carpet shall be visually clean. If the carpet was previously used for dust removal from

car
medg

5.7.

Ref

Exc
Rep
trial

5.7.

Ref

5.7.

Ref

5.7.

Ref

5.7

Ref

5.8
5.8.

Ref

5.8.
5.8.
The

5.8.

I~

S

2.3 Speed of test pass on carpet

pr to 5.5.2.5.

2.4 Distribution of debris

pr to 5.6.2.4.

3 Test method

br to 5.4.3 with exception of Figure*9 instead of Figure 18.

.4 Determination of medjum size debris removal ability

br to 5.4.4.

Large debris removal from hard floor
U Test bed

br to 9.1\

P Preparation of test

et (See 0.9), M'shall be Cleaned In accordance wWith 9.£.5.Z2 andad 5.Z.3.5 prior 1o Titation of

ium size debris tests.

2.2 Pre-treatment of cleaning robot

pr to 5.2.1

bption: reusable dust receptacles shall be visually clean between-consecutive trfals.

laceable filters and dust collection parts do not need to be replaced between consecytive

2.1 Preconditioning of test floor

test floor shall be visually clean before each trial.

2.2 Pre-treatment of cleaning robot

Refer to 5.2.1.

Exception: reusable dust receptacles shall be visually clean between consecutive trials.
Replaceable filters and dust collection parts (e.g. dust pad) shall not be replaced between
cleaning trials.
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5.8.2.3

Speed of test pass on hard floor

Refer to 5.4.2.3.

5.8.2.4

Distribution of test debris

The large debris specified in Table 3 shall be distributed using the stencil template as depicted

in Figure 3.

Table 3 — Large Debris

Dimensions in millim

Debris Specification
Type: M4, hexagon domed cap nuts, high type
Standard: DIN 1587
Cap nut
Material: PA 6.6
Colour: natural
- 700
14 84 42 84
/4N a an
L N

4]4

+H

7/

5
S b RED C B D D
QP & b b b b Db D

IEC

ptres

Figure 3 — Large debris template

The template shall be aligned so that a maximum number of rows are placed within (W — 20)
mm, where ¥ is the width of robot cleaning head in mm, and path (refer to Figure 4), and that
the first row is one of the long rows (consisting of 9 holes).

The used holes shall be placed in the middle of the cleaning head area.

A single de

bris item shall be randomly oriented within each hole.


https://iecnorm.com/api/?name=222080d8ae5393284771974a5e9eef54

- 24 — IEC/ASTM 62885-7:2020
© IEC/ASTM 2020

Fully uncovered Partially covered
holes (used) holes (unused)

Cleaning head area Cleaning head area

IEC

Figure 4 — Large debris template hole alignment

5.8.3 Test method
Refer to 5.4.3.

Exception: the trial is completed after the first pass. Rather than weighing-the dust receptdcle,
coupt the number of large debris in the dust receptacle.

5.8.4 Determination of large debris removal ability

The|pick-up will be calculated as
Py = Ds
Dg

where

P4 |is the pick-up rate, expressed in percentage;
D\g |is the number of large debris collected in the bin;

Dp |is the number of large debris*that were distributed.

NOTE As cleaning robots in reatl life usage are using different obstacle detection systems, navigation patterng and
could have different strategies in‘hew to remove debris from the floor, it is important to also take these aspectyq into
account when making the final judgement of the cleaning performance.

5.9 Large debris removal from carpet
5.9.1 Test bed

Refer to 9.4:2.

5.9.p Preparation of test

5.9.2.1 Pre-treatment of test carpet

The carpet should be visually clean.

5.9.2.2 Pre-treatment of cleaning robot

Refer to 9.1.2.

Exception: reusable dust receptacles shall be visually clean between consecutive trials.
Replaceable filters and dust collection parts do not need to be replaced between consecutive
trials.
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5.9.2.3 Speed of test pass on carpet

Refer to 5.5.2.5.

5.9.2.4 Distribution of test debris

Refer to 5.8.2.4.

5.9.3

Test method

Refer to 5.4.3.

Exception: The trial is completed after the first pass. Rather than weighing the dust receptdcle,
coupt the number of large debris in the dust receptacle.

5.9.4

Determination of large debris removal ability

Refer to 5.8.4.

Dimensions in millimgtres

Cleaning
he;L

IEC

5.10 Fibre removal from carpet
5.10.1 Test bed
The|test bed is defined in 9.1.2 and modified to have a smaller'test area as described in Figure
5.
- 2.000 _
- 650 _ 50 200
A o
Wilton carpet N
y
A :
o . A A Acceleration
<)) = \ S,. area —
$ = o= v |0 |z
Deceleration X F{aésj—through // \/ \/
arga ~area \
A Start
Y Pile direction & Test area position
Key

W width of robot cleaning head

Figure 5 — Straight-line fibre removal from carpet test bed configuration

5.10.2 Preparation of test

5.10.2.1 Pre-treatment of test carpet

Refer to 5.7.2.1.

5.10.2.2 Conditioning of test carpet

Refer to 5.2.3.2.
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5.10.2.3 Pre-treatment of cleaning robot

Refer to 5.2.1. The robot, especially the cleaning head and dust receptacle, shall be visually
free of remaining fibres.

5.10.2.4 Speed of test pass on carpet
Refer to 5.5.2.5.

5.10.2.5 Distribution of fibres

head. The test area shall be 0,05 m x (W + 0,04) m, where W is the width of robot ning
head as defined in 3.4. (1/

/\’.

Fibne material, in accordance with IEC 62885-2:2016, 7.2.3, shall be pI;@D,by hand [and

The|template shown in Figure 6 shall be adjusted based on the robot's width of robot§§ ing

distfibuted as uniformly as possible over the test area. To ensure consist of the test,|the
fibrge shall not be forced into the carpet by hand. (b

ovel the test area. The amount of test fibre to be used is ulated from the formula
0,05 m x (W + 0,04) m x 4 g/m2, where ¥ is the width of r eanlng head in metres |and
the Jength of the test area is 0,05 m.

Test fibre shall be distributed with a mean coverage of (4 + 0,2) g@@ s unlformly as posgible

NOTE 1 For example, if the width of robot cleaning head is O,Q m, the test area will be 0,05 m by 0,2 m| and
40 mg of fibre will be spread through the test area. Q

NOTE 2 The density of the fibre spread was determined by%g eatability and differentiability of different products.

QO

IEC

Figure 6 — Exemplary picture of fibre distribution

5.10.2.6 Embedding test fibre into test carpet

Refer to 5.2.3.4.

NOTE 1 The embedding process can lead to a movement of the fibres. After embedding the fibres, the test area is
usually moved slightly in the pile direction of the carpet.

NOTE 2 The roller is the same as that used for embedding dust in accordance with this document. The roller for
fibre pick-up test described in IEC 62885-2 does not meet the requirements.
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5.10.3 Test method

Refer to 5.4.3.

Exception: rather than weighing the dust receptacle, visual comparison of the judgement area
shall be made. Pictures shall be taken of the judgement area before the first pass and after
each pass, up to N passes, for comparison. Care shall be taken to take comparable pictures.

NOTE For the comparable pictures, the lighting condition and the location from which the pictures are taken are
important.

5.10.4 Determination of fibre removal ability

Q

Pick-up performance shall be evaluated based on visual inspection. Only the are % t was
covered by (W-0,02) m width where W is the width of robot cleaning head in d0J7m
along the travelling direction shall be considered for the judgement, called Jugﬁe ent area",
so the additional remaining fibre strips on each side of the cleaning head, ng ot part of| the

judgement.

Qv
A 5tlevel rating will be given consisting of the ratings shown in T&B&4. Each level shpws
exemplary pictures of judgement areas (see Figure 7). %

(W =0,02) m

oy
=
S
s
@
o
pud
[
i
o,
[0
&
[0
=)
o
=}
=

Cleaning head width W m
Test area width (W + 0,04) m

\@O IEC

Figure 7 — Exemplary picture of judgement area
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Table 4 — Rating system with exemplary pictures

Rating Exemplary pictures Description

Nearly no fibres in the
robot or brush and
nearly no pick-up in
the test area and/or
obvious smearing in
the judgement area

1-Poor

[N
N4
Soms’gbr s in th
(@: brush and/or

[

pick-up in|the
area and/or
Lobvious smearing in
the judgement arnea

Good pick-up in the

test area and popsibly
some smearing ip the
judgement area

3-Good

Almost clean test area
and nearly no

smearing in the
judgement area

4-\ery

Clean test area @nd
no smearing in the
judgement area

5-HFxcellent

For more detailed images, please see Annex C.

6 Mobility

6.1 General

The purpose of these tests is to quantify the capability of a cleaning robot to move in
standardized terrain. The specified mobility tests are listed in Table 5.
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Table 5 — List of described mobility tests

Clause Test
6.4.2 Minimum passable gap width
6.4.3 Minimum passable height
6.4.4 Maximum passable transition height
6.4.5 Maximum passable threshold height

6.2 Test bed

The| test bed for these tests is specified in 9.2.1. Additional test equipment is desecribed
separately for each test in 9.2.2 to 9.2.5.

6.3 Preparation of test
6.3./1 Test conditions

Thelambient temperature and humidity shall be recorded.

6.3.p Preconditioning of test floor

The|test floor shall be cleaned so that no dust remains priortd.any subsequent test.

6.3.3 Pre-treatment of cleaning robot

The| battery of the cleaning robot shall be fully re-charged prior to each run following|the
marjufacturer's instructions.

6.4 Test method
6.4.1 General

For|all mobility tests a single trial_consists of a run from each of the two starting positlons
specified in Figure 8.

The|autonomous operation of the cleaning robot shall be started following the manufactufer's
instructions.

If the cleaning robot stops operating within 5 min or it moves to the other side of the test bed,
the Fun is finished.'The cleaning robot moving to the other side means that the entire body of
the pleaning robot moves from area A to B or from B to A (depending on the starting positipn);
see|Figure.9.to Figure 14.

If the €leaning robot stops operation owing to contact with the test equipment, the cleaning
robotiis stuck, and the run is finished

If the cleaning robot is still operating at 5 min, the cleaning robot shall be stopped and the
run is finished.

Prior to a subsequent run, the test bed and the cleaning robot shall be prepared for the next
run in accordance with 6.3.

A mobility trial (with two runs) shall be repeated twice more. A complete set of tests for one
sample cleaning robot consists of three trials, which gives a total of six runs.

Specific test equipment for different mobility tests is described in 6.4.2 to 6.4.5.

NOTE It is allowed to record the runs (e.g. by camera or PTS) and evaluate them after the runs are completed.
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Dimensions in millimetres
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The arrow indicates the forward direction of the cleaning robot.

RUT| robot under test.

6.4.2 Minimum passable gap width

Figure 8 — Starting positions and:orientations

The|size of the gap is adjusted with the moveable*part 2 of the wall, or equivalent equipmlent.
The|adjusted size of the gap is measured between the edge of part 2 and the surrounding wall,
shown in Figure 9. The minimum incrementcf'tested gap is 2 mm and shall be adjusted tq| the
neafest 2 mm. When the desired gap size\is"adjusted, part 2 of the wall has to be fixed to part 1
(e.gl with a bar clamp or a bolt). Both parts of the wall should be fixed properly, and the telster
shall ensure there is no movement orbending of the obstacle, even if a cleaning robot bumps

into|the wall.

S B S S R S S R
R s S S S S S S R R R R S R S
RS SRS S
s Wall part 1 s
R R U UCLUUY RN
S S S S S S S S S

e S S S S S R
A R R R R S S R
e S S R R S
e S S S R S R
e
S S S S S S S
L
R R
R AR o
B R B a0
S Area B B R
R ety

e SRS
AR R R RRIUELERECRECRL
e S S S S
e R
e e e e

IEC

Figure 9 — Minimum passable gap width test

NOTE An example of a structured way to determine the minimum gap would be using the process described in
Figure 10. The initial parameter d; is the width of the cleaning robot rounded up to the next 2 mm increment. For

example, if the width of a cleaning robot is 381 mm, it shall be rounded up to the next increment of the parameter

dy = 382.
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No No
d, +30 mm Pass +2 mm Pass
Yes No Yes Result
—» —15mm Pass
Yes No
-2 mm Pass

Figure 10 — Suggested process to determine the minimum passable gap width

6.4.3 Minimum passable height

The| test bed and test equipment for this test is described in 9.2.3 and-Figure 11. The siz
the lgap shall be adjusted with spacers or equivalent equipment. One 'spacer or a combing
of spacers at each corner of the ceiling can be used. The incremgntof the tested gap is 2
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B S
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R SR UL CUUUAN |
B R SR IDUCCCCUAN
SRR
R AR MRS
R AUUCCUUAN
R SRR IS '
R R RIS -
R R R R Ceil Ing
SR B i
e Area B oo
R R MR |
R R MR
R U :
R e SRS ‘
S R
R Rt G '
R R R R R
B s & n e AN
R Ay ARG
s A SR
R A R R R ‘

1

IEC
Figure 11 — Minimum passable height test

6.4.4 Maximum passable transition height

IEC

e of
tion
nm.

The|test bed and test equipment for this test is described in 9.2.4 and Figure 12. The heig
the braneit iy bt st . TP ;

(board of untreated laminated oak or equivalent) in combination with additional sheets can be
used to realize different transition heights. To adjust the height of the transition, sheets of

different thickness can be used. The increment of tested heights is 1 mm.
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Figure 12 — Maximum passable transition height test

F 1 An example of a structured way to determine the maximum transition would be using the process desc
pure 13. The initial parameter 2 of 17 mm is recommended.

F 2 Cleaning robots could have a technology which prevents them from climbing certain heights. If th
d in the manufacturer's instructions, it is allowed to skip these heightsvand state so in the recorded resul
ase, it could be necessary to deviate from the process described in\Figure 13.

No

Yes
—» —4 mm +2 mm
No

fibed

is is
s. In

)—v<a> -1 mm

Yes I No

No No Yes
—» +4 mm -2 mm Pass -1 mm Re

Yes Yes

+1 mm

Y

Figure 13.— Process to determine the maximum passable transition height

5 Maximum passable threshold height

test'bed and test equipment for this test is described in 9.2.5 and Figure 14. Before €

IEC

ach

test

the desired threshold type (see 9.2.5) and height shall be fixed to the test bed

The

threshold shall be fixed so that it cannot move in any direction (e.g. rolling or bending). The
increment of tested heights is 1 mm.

NOT

E 1 An example of a structured way to determine the maximum passable threshold height would be using the
process described in Figure 13. The initial parameter h, is recommended as 17 mm.

NOTE 2 Cleaning robots could have a technology which prevents them from climbing certain heights. If this is
stated in the manufacturer's instructions, it is allowed to skip these heights and state so in the recorded results. In
this case, it could be necessary to deviate from the process described in Figure 13.
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Figure 14 — Maximum passable threshold height te'st

Determination of mobility results

final reported value for each specific mobility test shall bethe'result listed in Table 6.
e shall be determined from all results of the completed tests of the three separate samp

a single sample to pass an equipment setting (h€ight/width) of a mobility test, six r
pe from each starting position) have to be passe€d) A run is passed if the cleaning rg
es from area A to B or from B to A (depending on the starting position); see Figure
re 14.

cleaning robot does not overcome ah“equipment setting, the cleaning robot shal

Ihis
les.

uns
bot
O to

be

arted from the starting location and the result shall be discarded. However, a maximum of

restart per sample is allowed during’testing of one equipment setting. If the cleaning rg
5 not pass the same equipment setting a second time, that equipment setting is not pas

g to contact with the t€styequipment), the test for the current obstacle setting is failed
fest shall be terminated. The equipment setting at which the cleaning robot got stuck s
ocumented and reparted.

Table 6 — Reported results for each mobility test

bot
sed.

ting
and
hall

Test Clause Reported result

Min

mum/passable gap width 6.4.2 Minimum width that was successfully passed

Min

mum’ passable height 6.4.3 Minimum height that was successfully passed

Maximum passable transition height 6.4.4 Maximum height that was successfully passed

Maximum passable threshold height 6.4.5

Maximum height of the rectangular threshold that w
successfully passed, and

successfully passed

as

Maximum diameter of the cylindrical threshold that was
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7 Autonomous navigation/coverage test

7.1 General

The purpose of the autonomous navigation/coverage test is to measure the ability of cleaning
robots to cover the available space in a standardized room configuration. The measure of
performance for this test is the cumulative percent floor space traversed during a period of time.
Multiple passes of the robot over the same floor space are also measured in this test.

NOTE In order to reduce test effort, this test may be performed simultaneously with the energy consumption test
(see 8.1).

7.2 Preparation of test
7.2 Test bed

The|test bed is described in 9.3.

7.2.2 Test conditions

Forlthis test, the ambient temperature and humidity shall be recorded.

NOTE Lighting conditions are defined in 9.3.3.
7.2.2.1 Preconditioning of test floor

The|test floor shall be visually clean before each run;,

7.2.2.2 Pre-treatment of cleaning robot

Refer to 5.2.1.
Exception: reusable dust receptacles shall be visually clean. Subclause 4.4 is not to be applied.

7.22.3 Pose tracking system(PTS)
Dur|ng the test, the test bed'shall be monitored using a pose tracking system (PTS). A proper

PTS shall be installed, and the functionality of the PTS shall be verified to satisfy|the
spegifications of 4.10.

7.3 Test method

A sihgle trial.consists of one run from each of the three starting locations. The starting locat|ons
and|orientation specified in Figure 15 shall be followed.

Befpredeach trial, the robot and the test bed shall be conditioned in accordance with 7.2.2.1[and
7.2.2°7;

Before each run, the battery of the robot shall be fully charged.
For each run, the robot shall be started in accordance with the manufacturer's instructions.

The use of the docking station is allowed for the two starting locations 1 and 2 if it is
recommended by the manufacturer. The fact that the robot requires the docking station to be
able to perform has to be stated in the report. If the docking station was used for the start of
the test, it shall be kept at the same position throughout the run. Then, the footprint of the
station shall be subtracted from the total reachable area.
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For the starting location 3, the cleaning robot shall start without a docking station. If the robot
cannot be started without the docking station, the runs from the position 3 shall be skipped
and the fact shall be stated in the report.

It is important to ensure the proper consistent alignment of the robot with the wall on the test
bed.

NOTE 1 During the setup process, an alignment device such as a laser pointer can be used for the validation of a
proper alignment.

A backwall shall be installed as shown in Figure 15 behind position 1. The backwall shall be of
untrneated pine tree plate or similar with 300 mm height from the surface of the floor. Thesgace
behind the wall including the footprint of the wall itself shall be defined as unreachable’

The|power cable from the base station shall be fixed on the wall.

The| test shall be continued until the cleaning operation is terminated. The,términation of| the
clegning process shall be determined by the user manual.

NOTE 2 The termination of the operation can be determined based on one or more of the following eventg, for
exanple.

. Reported termination message from the robot indicating the end of cleanifg,¢cycle (sound, light, text as descfibed
n the manual).

. Stopped motion on the floor for more than 3 min (not on the base station, because it might continue the operption
hfter recharging).

If the robot is still in the middle of cleaning process ai'the end of the 2 h run, it is recommended
to sgjop the robot and the test.

If it {s needed to continue the run after 2 h for'@any reason, the tester's discretion shall be applied
for the continuation of the test. The reason*for the continuation of the test after 2 h shal| be
reported.

Visitation to the station for recharging during the run is allowed but the time used for recharging
shall be included into the time of-the run.

Dur|ng the run, the area covered in terms of percentage covered by the cleaning head, [and
number of passes, will be tracked and recorded using a PTS.

NOTE 3 It is suggested/that three batteries are prepared before testing to avoid interrupting the test in order to
rech@rge the battery.

The| navigation' trial (with three runs) shall be repeated twice more. A complete set of tests
consgists.of three trials, which gives a total of nine runs.

restarted from the starting location and the failed result shall be discarded. However, a
maximum of one restart per starting position is allowed throughout the whole test. Further failed
results shall be included in the test results without restarting. The number of failures shall be
reported.
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Dimensions in millimetres
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Figure 15 — Starting positions for navigation test

Performance measurement

The| cleaning head coverage shall be obtained throughout the test. The cleaning hjead
coverage is defined as-the area covered by the cleaning head of the robot during a ceftain
peripd of time. The.percentage of cleaning head coverage over time is calculated using|the

follgwing equation:

where

C, (1) = [4; (1) | 4] x 100

i
C, (1)

4;,(1)

is the start position index, 1, 2, and 3;

is the trial index, 1, 2, and 3;

is the percentage of cleaning head coverage at time ¢ for the run started from the ith
position in jth trial (i = 1,2 and 3, =1, 2, and 3) (%);

is the area over which the cleaning head has passed at least one time at time ¢ for the
run started from the ith position in jth trial (m2);

is the run time (in minutes);

is the total reachable area (m2), which is computed by the total floor area minus the area
occupied by the legs, heater skirting board, dresser, cylindrical bar, partitioning item,
the base of the lamp, the backwall and the space behind the wall. The area under the
sofa is considered reachable area. If the docking station was left in the test bed, the
footprint of the station shall be subtracted from the total reachable area.
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The number 4 shall be calculated based exactly on the actual setting of the test bed built in the
test laboratory. If the setting changes (because of the tolerance, for example), the number shall
be changed accordingly.

NOTE 1

imag

e-processing program automatically.

NOTE 2 A detailed description and the usage of a PTS can be found in Annex A.

By using a PTS, the percentage coverage for each pass at a certain time can be calculated with a simple

The percentage of multiple pass coverage over time is calculated using the following equations:

_double (1) area over which the cleaning head has passed at least two times at time 7 for

Cij_double(?) = [4;; doubie(?) / A1 x 100

Cij_triple(t) = [Aij_triple(t) /4] x 100

the run started from the ith position in jth trial (percent);
the run started from the ith position in jthitrial (percent);

run started from the ith position in jth- trial (m2);

re
is the start position index, 1, 2, and 3;
is the trial index, 1, 2, and 3;

buble(?) percentage of area passed by the cleaning head.at(least two times at time f for

ip|e(t) percentage of area passed by the cleaning head at least three times at time f for

the

A; dliple () area over which the cleaning head has passed at least three times at time ¢ for

NOT

It is
25th
pas

pergentile envelope. The time resolution for the graph shall not be greater than 2 min inter

and

For

amagng nine Cij(t). The 75t percentile envelop is the group of 75th percentile points conne
by 4 line. The'25th percentile point of Cl-j(t) for a given time ¢ is the second largest value am
ning C;{t). The 25th percentile envelope is the group of 25th percentile points connected

the run started from the ith pesition in jth trial (m2).

F 3 Percentage of multiple pass coverageifor more than three times can be obtained in the same way.

s and triple pass shall'be presented in the same graph with a 25t percentile and

the percentage resolution shall not be greater than 1 %.

example, thev75th percentile point of Cl-j(t) for a given time ¢ would be the 7th largest v

recommended that the percentage coverage over time C,(t) are reported in a graph with a
percentile and 75t percentilé envelope. The percentage coverage for single pass, dopble

75th
vals

blue
cted
ong
Dy a

line

The median point of C.(¢) for a given time ¢ is the 5™ largest value among nine C.(1).

The

median envelope is the group of median points connected by a line.

For the run completed earlier than the longest run, the last coverage percentage value should
be maintained for the calculation of the percentile envelope for the period beyond.

NOT

E 4 It is recommended that all coverage calculations disregard the periods of time when the cleaning sy

is not running.

stem

NOTE 5 All the curves can be placed in one graph or in separate graphs as the exemplary graph shown in Figure 16.

NOTE 6 A metric combining the coverage performance and the dust pick-up performance can be found in Annex B.
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Thig test is a general method for measuring and calculating the energy consumption of clean

rob

for ¢leaning robots, and-also mobile household robots.

NOTE This test can be-performed with the coverage test (Clause 7).
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Figure 16 — Exemplary graph.of coverage test result

Miscellaneous

Energy consumption of a cleaning robot

bts. This method should™be the basis for further definitions of annual energy consump

] Test'conditions

2.1 Test room conditions

y

min)
IEC

ing
tion

the”’energy consumption measurement tests, the ambient temperature and humidity s

hall

be recorded.

NOTE Lighting conditions are defined in 9.3.3.

8.1.

2.2 Charging of the cleaning robot

The duration of the charging and maintenance mode shall be determined by the items below.
Proceed in order until a charging duration is determined.

1)

If the battery charger, the robot, the battery itself, or any kind of user interface (e.g. a

Pp),

has an indicator to show that the battery is fully charged, that indicator shall be used as

follows:

o If the indicator shows that the battery is fully charged within 19 h of charging, the
shall be terminated at 24 h.

test


https://iecnorm.com/api/?name=222080d8ae5393284771974a5e9eef54

IEC/ASTM 62885-7:2020 -39 -
© IEC/ASTM 2020

e Conversely, if the full-charge indication has not appeared within 19 h of charging, the
test shall continue until 5 h after the indication is present.

2) If there is no indicator, but the manufacturer's instructions indicate that charging this battery
or this capacity of battery should be complete within 19 h, the charging shall be for 24 h. If
the instructions indicate that charging may take longer than 19 h, the charging shall be run
for the longest estimated charge time plus 5 h.

3) If there is no indicator and no time estimate in the instructions, but the charging current is
stated on the charger or in the instructions, calculate the charging duration as the longer of
24 hor:

D=1,4><C—C+5h
Ic

where

D is the charge duration, in h;

Cc is the rated charge capacity, in Ah;

Ic is the charge current, in A.

4) |f none of the above applies, the duration of the charging shall;be 24 h.
8.1.2.3 Selection of selectable functions

The|operation mode, accessories and user-selectable settings in which the tests are perforined
shall be reported. If this test is to be used for compafison, the mode and the setting shall be
chogen as similar as possible.

8.1.2.4 Measuring equipment

All power measurements shall be made in‘accordance with IEC 62301.

8.1.3 Test method
The|general states for measuring the energy consumption of cleaning robots are defined ps:

1) Pocking station without cleaning robot.

Jse case example: the'robot is not connected to the docking station while operating [and
t is not ready to charge. The docking station is connected to the mains.

Fhe energy consumption of the docking station shall be measured for a minimum of [1 h.
\fter a warm=-up period of 30 min, the average of the remaining 30 min shall be reported for
he energy. consumption. If, during the last 30 min, a spike or change in the pqwer
consumption is observed, the measurement period shall be increased until the pgwer
consumption is stable for 30 min. For devices without a docking station, the measurement
shall.be done by using the no-load power consumption of the adapter.

efinition of a spike: change of power with respect to average power consumption of > 20 %
for longer than 1 min

Definition of stabilized: no spike within 30 min

For the state 1 "Docking station without cleaning robot", the average power consumption
shall be calculated and reported. The average power consumption is defined by measuring
the energy consumption divided by the measurement time of 30 min. During the 30 min
measurement time, the robot shall clean in the presence of the docking station for the first
15 min and afterwards the robot shall be turned off for the remaining 15 min.

If there is no communication between the robot and the docking station during a cleaning
process, then the robot is not required to be present for this part of test.

NOTE This is equivalent to the stand-by mode of the docking station without a robot.
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2) Measuring the energy consumption during charging after operating in the coverage test bed

in accordance with 9.3. Autonomous navigation/coverage test.

Start with a fully charged robot. If the robot has a docking station, place the robot on the
docking station at position 2, otherwise place the robot at position 2, of the navigation test

bed if the robot resumes operation. Wait for the robot to indicate that the operatio

n is

completed. If there is no indication and the robot returns to the docking station, wait 5 h to
see if the robot resumes operation automatically.

If the robot resumes the operation, both the energy consumption measurement and

the

operation time shall include these in-between charge cycles. If the robot does not resume
the operation, the operation time shall only include the time until the robot returned to the

fOoCcKing station.

f the robot does not have an automatic docking function, the robot shall be placed at
jocking station at the indication of the end of the operation.

Energy consumption shall be measured for a duration as defined in 8.1.2.2.

State 2 energy consumption shall be the energy consumed from the timecthe robot reag
he dock for the first time up to the point where the power has stabilized in"accordance
EC 62301 to the average power level of state 3.

Fhe beginning of state 2 is when the robot reaches the dock for“the first time. The en
state 2 (or the beginning of state 3) is determined based on-the average power |
calculated from the energy consumption measured during the\ last 4 h.

NOTE Some robots may not start to charge or/and fully charge after'the return of the robot to the do
btation.

the

hes
with

d of
Bvel

king

3) Fully charged robot at the docking station
State 3 power is the average power calculated baséed on the energy consumption measyred
Huring the last 4 h of a test, with a minimum ¢harge duration as defined in 8.1.2.2.
The|time period for measuring the energy consumption is defined in Table 7.
Table 7 — Overview of duration and the values that should be reported
State Description Duration of measurement Reported values

Docking station without . Average power consumption

1 . 30 min
cleaning robot Py avg
Measuring the(e)rgy Overall energy consumption £
consumption during charging Depending on charging and o Il charging ti p

2 after operating in the IEC operating time veralt charging time /g
navigation“test room Overall operation time ¢,
Fullty charged robot at docking Average power P

3 station 4h verage pow Cavg

where

B, avg Average power consumption (W) of the docking station without a cleaning robot

Pg avg Average power consumption (W) of the docking station with a cleaning robot

E, Overall energy consumption (Wh) during recharging (until cleaning robot is fully charged)

ic Time needed for recharging

iy Time spent operating in the coverage test bed (the time used for recharging during the operation shall

be included)
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NOTE 1 State 3 is an important part of the robot's use, but details about this state are not yet agreed. Methods for
measuring state 3 are not yet included in the document because the associated technologies and complexities of
charging systems make establishing an unbiased and consistent method difficult. The method is under consideration
for a future revision.

NOTE 2 For state 3, the final 4 h of state 2 measurement can be used.

NOTE 3 The coverage and the run time during this test are expected to be similar to the test results in Clause 7
(coverage test).

8.2 Airborne acoustical noise

Where an airborne acoustical noise measurement is required, it shall be measured in
accordance with IEC 60704-2-17 and IEC 60704-1.

NOTE 1 The possible procedure for the statistical determination of declared noise values is (describgd in
IEC $0704-3.

8.3 | Straight-line cleaning speed
8.3.11 General

Thig test is a method for determining the average maximum straight-line*cleaning speeds of the
rob@t on carpet and on hard floor.

8.3.R Preparation
8.3.2.1 Test bed

Refer to 9.3.

Exception: remove all legs (table, chairs, and sefa legs). Replace the carpet with a Wilton {ype
carpet in accordance with the Wilton Carpet-6PIEC TS 62885-1.

8.3.2.2 Preconditioning of test floor

Refer to 5.2.2.

8.3.R.3 Pre-treatment of'cleaning robot

Refer to 7.2.2.2.

8.3..4 Pose tracking system (PTS)
Refer to 7.2.2.3-

8.3.3 Test method

Thelrgbot shall be plnr\nrl and started in the start pn¢ifinn 2 as defined in |:ig||rn 15.

The cleaning robot should operate its active cleaning function until it comes automatically to
a stop.

The entire duration of the test shall be monitored using the PTS. Upon completion of the run,
the PTS shall provide the machine poses for the duration of the run at 500 ms intervals.
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The straight-line cleaning speed, s,,4, measured on the hardwood floor is called 54,4 parq and
the straight-line cleaning speed, s,,4, measured on the carpet floor is called suy4 carpet-
Savg_carpet Shall be obtained using poses that are on the carpet and s,,4 narg Shall be obtained

using poses that are in an area of the size of the carpet, which is 100 mm apart from the east
of the carpet and vertically aligned with the carpet, see Figure 17. The speed of the robot shall
be measured only when the whole body of the robot is inside of the relevant measurement area.

From this data, the average robot speed shall be calculated in accordance with 8.3.4.

8.3.4 _ Determination of straight-line cleaning speed

For three consecutive poses (x,y,0), (x', ', 8') and (x”, y", 0") attimes ¢, ' and ¢”, the translatipnal
veldcity, v, between the two points can be estimated by the following equations if|the

assumption is made that both the rotational and translational velocities are constant between
them:

d= (<~ ('~

At=t'—t
. d
v:_

At
-9
w =

At

\/(x" -2 x)2 +(y" -2+ y)2

(t"—t")(t'-t)

aA:

where

At s the time difference betwéen the consecutive poses, expressed in s;
d |s the distance between‘eonsecutive poses, expressed in m;

v |s the translational«welocity between consecutive poses, expressed in m/s;

d [s the translatidnal’acceleration between consecutive poses, expressed in m/s2;

o |Is the rotational velocity between consecutive poses, in °/s.

Only the average straight-line speed of the robot on hard floor and carpet is of interest. For|this
reagon, (it ;s necessary to extract only the sequential pairs of poses from the PTS track rgsult
that|répresent the machine when travelling in a straight line. This can be achieved by remoying

1 oot 4 I $lo [P H P~ ol 1™ H S P~ H Al b 't 1
palr Uriat TCYTTOTITL WITTITT T 1Tracvlthnrmre 1o cl.auuualy alrtu  wWirTciIT 1t 1o IULOLIIIH, [=IRA IR AARL] N I | IS

accelerating or decelerating

Pairs of poses shall be rejected when any of the following criteria are true:
v £2cm/s

o 210 deg/s

‘2‘ > 2 cm/s?
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Count the number of pose pairs remaining. Perform additional cleaning runs (following the
preparation specified in 8.3.2 for each run) until you have gathered at least 250 pose pairs for
carpet and 250 pose pairs for hard floor. This data can still have a lot of variation, especially
on carpet (where pile direction can impact robot speed). To get more consistent results, sort
the pose pairs by speed and select only the values that fall between the 85t and 99t" percentiles
(high speed).

NOTE For example, in a 100-data-point set, the 85" percentile would be the 85! datapoint when sorting low-high

From the remaining pose pairs, which now represent the times when the robot is performing

straight-line motion at the maximum speed, the average straight-line speed can be calculated.
Savg| hard IS the average of all remaining pose pairs in the hard floor test area and s,,4 carget IS
the pverage of all remaining pose pairs in the carpet test area.
Heater skirting board Electric cord
v
: \ >4
[ \
,/’ R vl
/ /
/>
Vest /) £5 (Lamp)
all /& )/ 100 N
x\ ’/’ Q J/ —>T7
\\ ~ _ /,’
\ / ~
Eas
wall
Recess Threshold _
door )
\\ — Carpet speed Hard floor speed
\\ measurement area measurement area
Door centre
Metal
transition
Wooden
W }ransmon Back-wall
| [
Checqu_ﬁpaid Dresser
I %
NN
/ 500
South Curtain -
wall
IEP

Figure 17 — Straight-line speed measurement areas
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9 Test material and equipment

9.1

Straight-line test bed

9.1.1 Hard floor

The length and the width of the test bed shall be 2 000 mm (minimum) x 600 mm, as specified
in Figure 18.

The test area shall be 700 mm x (W — 20) mm, where W is the width of robot cleaning head.

NOTE The 20 mm reduction in width of the test area is to avoid spreading dust outside of reachable width b
robof. The additional 200 mm on each end of the test area is designed to enable the robot to reach its\spe
speeld before it enters the test area.

The

be gt least 15 mm.

test floor shall be untreated laminated pine tree plate or equivalent, and its¢thickness s

Dimensions in millim
P 2 000 _
. 700 200 ¢
' Cleanir
o head
S ] ok A .
S NI v B o2
© Deceleration |, L v i = Acceleration x
area Pass-th‘rough area // V area
N 4 A
) ) - Start
Untreated laminated pine tree plate = position
N or equivalent
Key

W Width of robot cleaning head

RUT

9.1.2 Carpet

The

which js the Wilton type carpet in accordance with IEC TS 62885-1. Figure 19 shows

confi

=)

robot under test

Figure 18 — Straight-line hard floor test bed configuration

test bed-is identical to that defined in 9.1.1 except the floor is covered with test car

duration of the test bed.

y the
ified

hall

ptres

EC

pet1
the
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Dimensions in millimetres

. 2000 -
. 700 200
4 Wilton carpet o Cleaning
S head
TN \J
o - = Vogh Test area A =
o O 2 | B O 2
© Deceleration |; s s Acceleration o
Srea eSOt S ]
“““ OA Start
¥ Pile direction position
EC
Key

W width of robot cleaning head
RUT| robot under test

Figure 19 — Straight-line carpet test bed configuration

9.2| Mobility test bed
9.21 Basic test bed configuration

The| length and the width of the test bed shalll be 2 000 mm x 1 150 mm, as specified
in Fligure 20. The height of the wall surrounding.the test bed floor shall be 300 mm tall. [The
inngr side of the wall shall be untreated pine wood colour. The ceiling height of the room in
whi¢h the test is executed shall not be higherthan 3 500 mm. The test floor shall be untreated
lam|nated pine tree plate or equivalent, and its thickness shall be at least 15 mm. This bgx is
the pasic test setup for each mobility test: For the different mobility tests, additional equipment
is agded, which is described separately for each test.

Dimensions in millimgtres

2000

A
Y

1150

Untreated laminated pine tree
plate or equivalent

IEC

Figure 20 — Basic test bed configuration for mobility testing
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9.2.2 Minimum passable gap width — additional equipment

For the minimum passable gap width an adjustable wall or equivalent equipment is added to
the test box as shown in Figure 21. It shall be placed in the middle of the long side of the box.
The height of each part of the additional wall is 300 mm and each is made of untreated
laminated pine wood. As an example, the two parts of the wall are detailed in Figure 22. Part 1
of the wall shall be fixed to the surrounding box (e.g. with a bar clamp). The movable part 2 of
the wall is guided by part 1. It has to be ensured that the wall does not bend, even if a cleaning
robot bumps into it. Therefore, additional support can be added to the test bed as needed as
long as it does not interfere with the behaviour of the robot.

Dimensions in millimgtres

1000

A
Y

Wall part 1
N

Wall part 2

IEC

Figure 21 — Test bed with an additional adjustable wall

Dimensions in millimgtres

200 PR
1 E: A
Yo}
2 )
e}
Y
10
\ >l
IEC IEC
Part 1 Part 2

Figure 22 — Part 1 and part 2 of the wall
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9.2.3 Minimum passable height — additional equipment

For this test a tunnel is added to the test box as shown in Figure 23. The ceiling of the tunnel
consists of untreated laminated pine wood with dimensions of 1150 mm x 665 mm x 20 mm.
Both sides of the tunnel should have a front plate of 150 mm height. The ceiling shall be fixed
to spacers with a length and width of 40 mm x 40 mm. The height of the spacers is variable and
changes with the size of the gap. Equivalent test equipment can also be used to construct and
adjust the tunnel. The tunnel is centred in the test box. The obstacle shall not be movable by
the cleaning robot and the tunnel can be fixed to the surrounding wall if necessary.

To test all discrete gap sizes up to 200 mm, a set of spacers consisting of 4 x 100 mm,
4 x50 mm, 8 x 20 mm, 4 x 10 mm and 4 x 5 mm is suggested. It is recommended to use|the
min{mum number of spacers to construct a height.

NOTE To prevent the ceiling from significant bending, it is allowed to add, for example, additional ribs on the top
side jof the tunnel.

Spacer

Ceiling

IEC

Figure 23 — Test bed with an additional tunnel
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9.24 Maximum passable transition height — additional equipment
For this test, an additional transition is added to the test bed, as shown in Figure 24. The
transition is placed in the left half of the test box. The transition shall be made of untreated oak

or equivalent wood material. The outside edge of the transition shall have a radius of 3 mm.
Equivalent methods of constructing and adjusting the transition can also be used.

NOTE It is allowed to use different layers to construct the different height # of the transition. The sheets for height
do not have to be made of untreated oak or equivalent.

Dimensions in millimetres

Transition

Sectignal view of transition

I 1

I 1

. 5 |

Top layer of untreated ! 1

laminated oak or equivalent T A} of transition

I

| |

, | A\ .

Sheet for distance | W ﬁ'l' Test floor
| 1
I 1

IEC
Figure 24 =Test bed with additional transition and its sectional view

9.2.5 Maximum.passable threshold height — additional equipment

For|this test)*an additional threshold is added to the centre of the test bed, as shpwn
in Fjgure 25.1n this test, two different types of thresholds, cylindrical and rectangular, are Used
(see Figure 26). The test height /# of the cylindrical threshold is the diameter of the full cifcle.
The| reetangular thresholds have a width of 40 mm and the edges have a radius of 3 mm. [The
thresholds are made of aluminium with unground or untreated surface. The additional threshold
shall be fixed to the test box so that it cannot move in any direction (e.g. rolling or bending).

NOTE Itis allowed to use different layers to construct the different height # of the rectangular threshold. The sheets
for height do not have to be made of aluminium.
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IEC

Figure 25 — Test bed with additional threshold

Dimensions in millim

Figure 26 — Drawings.of cylindrical and rectangular thresholds

Coverage test bed
1 Floor configuration

test area shall consist of a space measuring 4 000 mm x 5 000 mm (L x W) (tolerg
mm) enclosed by-four walls and a ceiling. The ceiling shall be at a height of 2 500
mm) from the surface of the test bed floor (not to be measured from the tile, rod, can
ther obstructions).

floor'shall be clear unfinished pine in the form of planks, laminate, or sheet goods.
ace 'should be continuous without knots, grooves and/or protrusions. Any voids betw
ks."laminate or panels shall be no greater than 1 mm. The floor shall be coplanar with

ptres

nce
mm
pet,

The
een
not

plan

more then 0,5 mm between any segment of the floor surface unless specified within other
clauses of this document (carpet, test rods, thresholds, tile, etc.). If the floor shifts to the point
that the coplanar is no longer within tolerance, the floor may be finish sanded with 120-150 grit
sand; however, in no place should a laminate or sheet be sanded through to expose glue and/or
other layers of the floor.

The floor of the test bed for the navigation/coverage performance test shall be as described in
Figure 27 to Figure 31. The furniture and obstacles shall be placed as shown in Figure 27. The
dimensions and characteristics of the furniture and obstacles on the floor are specified in

Tab

le 8.

All coated surfaces defined within this document shall conform to gloss guidelines set forth in

ISO

2813.
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Dimensions in millimetres
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Figure 27 =\Navigation/coverage test bed configuration
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Dimensions in millimetres
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Figure 28 — Details of obstacles around table
Table 8 — Dimensions of furniture and obstacles
Item Quantity | Dimensions Surface/ Remarks
(mm) Colour
Dregser 1 1 000,(L) White It is fixed to the floor.
500 (W) RGB #FFFFFF, Underneath of the dresser shall be blocked.
300 (H) 5 < Gloss <= 25 GU No legs.
Table 1 1000 (L) Natural Cherry wood |4 legs of 40 mm (T) x 40 mm (W) x 300 mm (H)
(unfinished) or )
600 (W) smooth surface with | Distance of 1 OQO mm (L) and 600 mm (W) are
between centrelines of legs.
RGB
Legs are fixed to the floor and shall not be able to
#D2A273, rotate.
5 < Gloss <= 25 GU
Chairs 4 450 (L) Natural Cherry wood |4 legs of 35 mm (D) x 300 mm (H).
nfinished) or
450 (W) (Sl:nolotlh surzace with | Distance between centrelines of legs is 450 mm.
RGB #D2A273 Legs are fixed to the floor.
5 < Gloss <= 25 GU
Sofa 1 2 000 (L) White 4 legs of 48 mm (D) x 300 mm (H).
600 (W) RGB #FFFFFF, Distance of 2 000 mm (L) and 600 mm (W) are
between centrelines of legs.
5 < Gloss <= 25 GU
Legs are fixed to the floor.



https://iecnorm.com/api/?name=222080d8ae5393284771974a5e9eef54

- 52 - IEC/ASTM 62885-7:2020
© IEC/ASTM 2020
Item Quantity | Dimensions Surface/ Remarks
(mm) Colour
Partition- 1 1 000 (L) Grey No legs.
ing Item .
500 (W) RGB #767676, All sides are enclosed.
5<Gl <=25GU
300 (H) oss It is fixed to the floor.
Floor 1 330 (D) White Base is 5 mm (H) at the outer edge with 10° upward
lam slope.
P 300 (H) RGB #FFFFFF, P
5 < Gloss <= 25 GU Diameter of the pole at the centre is 30 mm.
It is fixed to the floor
Flogr 1 6 (D) Black One end is fixed at the plug on the north wall @t hgight
elegtrical of 350 mm and the other end is fixed under,the"Nofth
wire 900 (L) side of the lamp base (notch the lamp base).
It is not fixed on the floor and shall have an
uninterrupted length of at least 85 mm but not mgre
than 900 mm between the plug,andythe edge of thq
lamp.
NOTE 1 If the outlet is power supplied, it's advisgd
to cut the live blades ofthe plug or in any other wgy
prevent personal injufy-or fire.
Cylipdri- 1 15 (D) Untreated or It is cylindrical shape and made of aluminium.
cal bar unground surface L
500 (L) It is fixed to the floor.
NOTE 2 (tyrepresents a cylinder shape support of]
chairs¢
Healter 1 2 000 (L) Natural Cherry wood |Itds’sécured on the wall and floor.
base- (unfinished) or L
boatd 40 (T) smooth surface with It'is fixed on the floor.
300 (W) RGB #D2A273,
5 < Gloss <= 25 GU
Area rug 1 1680 (L) Ivory (cologr, of Wilton carpet or similar.
Wilton Carpet or . )
1200 (W) similar). Fixed to the floor by means of the chair and table Iegs
(see Figure 28) as well as in each corner (to avoid
10 (H) curling)
Checker 1 1000 (L) Black and White Each tile will be square and of the same size: 88 njm
boafd to 110 mm (width and depth) x 7 mm (height
1,000 (W) ( pth) (height)
White tile shall be glazed with gloss =2 70 GU
8~10\(H)
Black tile shall be glazed with gloss = 10 GU
Tiles shall be placed tightly together with a toleratgd
gap of 0,5 mm to 1 mm and tightly bordered by the
wood and metal transitions to ensure no movement of
tiles. Tile may be glued to substrate beneath the tile.
Tile cuts shall be against the south and west walls
with full tile under the transitions.
SeeFigure 3t
Metal 1 51,0 (W) Aluminium untreated |Aluminium
transition 12.5 (H or clear powder It is M-D Building Products® ' (36 in length x 2 in
.5 (H) coated/ anodized width, model #43858, polished) or similar.
It is fixed to the floor.
For the corner where the metal transition meets the
wooden transition, both transitions shall be cut to 45°
and have no sharp edges.
See Figure 29 for dimensions and Figure 31 for
installation.
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Item Quantity | Dimensions Surface/ Remarks
(mm) Colour
Wooden 1 51,0 (W) Unfinished clear Wood
transition maple or similar clear .
12,5 (H) hardwood The wood transition shall be cut as shown

in Figure 30.

It is fixed to the floor.
See Figure 30 and Figure 31 for installation.

Key

L
W

T
H
D

Length

Vidth

[hickness

Height

! Thickness

Diameter

All dolours are specified in web colour RGB format and intended to be an indicative guide ofthe colour. Colour|
vary by +5 in each RGB value.

All gloss levels are as per ISO 2813 and measured at 60°.

can

a

Y

Model #43858 is the trade name of a product supplied by M-D Building Products®. This information is given for
he convenience of users of this document and does not constitute an endorsement by IEC of the product narped.
Fquivalent products may be used if they can be shown to lead to the.Same results.

Dimensions in millimgtres

51
|
165°
IEC
Figure 29 — lllustration of metal transition installation
Dimensions in millimgtres
51

Reference only

Figure 30 — lllustration of wood transition installation
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Dimensions in millimetres
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Figure 31 — Detail view of checkerboard and transitions
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Dimensions in millimetres
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Figure 32 — Configuration of four walls and ceiling

9.3.2 Wall and ceiling configuration

9.3.2.1 General

The configuration of wall and ceiling of the test bed shall be in accordance with Figure 32. The
ceiling shall be at a height of 2 500 mm (x50 mm) from the surface of the test bed floor (not to
be measured from the tile, rod, carpet, or other obstructions). The ceiling shall be level and
parallel to the floor within £6 mm across the entire ceiling.

Table 9 contains a list of the objects and features that shall be present on the walls, no other
visible features are permissible. This table also provides the dimensions, characteristics and
locations for each item.

The walls shall be full height from floor to ceiling with no gaps or discontinuities other than
those described in Table 9. The walls shall be plumb within 4 mm from celling to floor and be
square to adjacent walls within 4 mm across the full wall.
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The light socket shall be located in position described in Figure 32. Figure 32 figure also shows
a suggested location for the PTS sensors in the ceiling, but these specific locations are not
required to be used.

These additional ceiling features shall be installed as flush to the ceiling as possible and shall
be the same colour as the ceiling wherever possible.

The walls and ceilings shall be covered or painted as described in Table 9. The surfaces of the
walls and ceilings shall be level and have no discernible texture (maximum local geometric
variation £1 mm).

See| ISO 2813 for defining and testing gloss levels.
Table 9 — Wall and ceiling furniture
Itpm Quan | Dimensions Surface details Remarks
tity (mm)
North 1 5000 (L) Magnolia All walls shall be constructed,in.such a manner that they
wall do not move or deform in anysway when the robot comgs
RGB #EEESEB, into contact with them
Gloss <=5 GU
South 1 5000 (L) Magnolia See above
wall RGB #EEESEB,
Gloss <=5 GU
Easf wall |1 4 000 (L) Magnolia See aboye
RGB #EEEBSEB,
Gloss <=5 GU
Wedt 1 4 000 (L) Magnolia See above
I
wa RGB #EEESER’
Gloss <=5 GU
Ceiljng 1 4 000 (W) Magnolia See above
5000 (L) RGB #EEESEB,
Gloss <=5 GU
Doofr 1 750 to White Refer to Figure 33 and associated text
850 (W
W) RGB #FFFFFF, With a silver door handle/knob
1\950 to
2 050 (H) 70 < Gloss <= 85
GU
Doof jam\| 1 19 to 26 (T) |White See Figure 33
100 to 166 RGB #FFFFFF,
(W) -
70 < Gloss <= 85
GU6
Door 1 6 to 9 (T) White See Figure 33
t
stop 30 to 40 (W) |RGB #FFFFFF,
70 < Gloss <= 85
GU6
Rectan- |1 10 to 18 (T) |White See Figure 33, and the thickness (7) of the casing shall be
gular the same as the skirting board
casing 50 to 100 (W) | RGB #FFFFFF,
70 < Gloss <= 85
GU
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Item Quan | Dimensions Surface details Remarks
tity (mm)
Window |1 1 800 to Frame: white Refer to Figure 34 and associated text
2200 (W)
RGB #FFFFFF,
900 o 70 < Gloss <= 85
1100 (H -
(H) GU
The panel shall be
mounted on the
back of the window,
behind the panes,
witichrstrattbe
painted blue (RGB
#99CCFF Gloss <=
5GU
Skirting |4 75 to 125 (H) | North and west Refer to Figure 35 and associated text
boafd 10 to 18 (T) |sides: white
RGB #FFFFFF,
70 < Gloss <= 85
GU
East and south
sides: untreated
clear pine or
equivalent grain
depth and colour
wood
Backwall |1 300(H) Untreated pine tree
or similar
Light 1 70 to 110 (W) | Plastic: white Single'switch. Does not have to be connected to the light
switch in'the test area
70 to 140 (H)
0to 15 (T)
Plugd 1 70 to 110 (W) | Plastic: white Single socket. Does not need to be live.
socket
70 to 140 (H)
0to 15 (T)
Pengdant |1 250 to White Length indicates drop height from ceiling to base of bulp.
ligh 300 (L) Refer to Figure 36.
socket
PTS 2to 4 Mounted flush to the ceiling
sengor
Clogk 1 300 (D) Frame: grey The clock does not have to be a real clock. Refer
to Figure 37.
50-75 (T) RGB #808080,
70 < Gloss <= 85
GU
Face: White
RGB #FFFFFF,
Gloss <=5 GU
Mirror 1 1000 (W) Frame: grey Refer to Figure 38.
750 (H) RGB #808080,
70 < Gloss <= 85
GU
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Item Quan | Dimensions Surface details Remarks
tity (mm)
Picture 1 600 (W) Frame: grey Refer to Figure 39.
750 (H) RGB #808080,
70 < Gloss <= 85
GU

Face: Green
RGB #99FF99,
Gloss <=5 GU

Curfains |1 1 250 to Dark green within Material used shall be plain, opaque, and heavy epough to

1500 (W) 0,5 % of any red or |hang without creasing.
green pigments

2 000 to deviation of one of | Centreline of the curtain shall be 1 100 mm fromthe wall.
2200 (H) the following Refer to Figure 40.
59621D, 4E5B31,
555025,
Key|
L |Length
W [Width
T Thickness , Thickness
H |Height
D |Diameter

All golours are specified in web colour RGB format in HEX andyintended to be an indicative guide of the propgsed
coldur. Colour can vary by an absolute tolerance of 5 in each‘RGB value.

9.3.R.2 Door specification

Thelcomponents and configuration ofithé door shall follow the guidelines set forth in Figure 27,
Figure 32, and Figure 33. The dopr shall have four inset or moulded panels. The door ghall

have the following attributes:

1)
2)

3)
4)

5)

6)

PDoor (composite or solid wood)

Fither 0 or 2 to 4 hinges. If hinges are used, they shall not be visible from within the |test
room when the deot:is closed.

PDoorknob (cylindrical or lever style, silver, brushed or polished finish).

PDoor frame/jamb (wood, composite, or metal, suitable to hold the weight of the door [and
support thé hinges).

Poor-stop (built into the frame or affixed to the frame). Installed within 1 mm to 1,5 [mm
pgainst the door.

£ 41l ol
1

+ L 1 al al 4l H + lo TN 4l dloi ol th
daolity (vly TecTucTu Ul 1T TTIeTTor Urt uic TOUTIT altu oTidll VT 1T odITic LITMTURTITTCOoS do e

skirting board).

Door configuration/specifications:

1)

2)
3)
4)

5)
6)

Door shall be of the left-hand configuration (hinges on the left as one swings the door away
from them).

Door size shall follow the dimensions within Table 9.
Door location shall follow the dimensions/placement in Figure 27 and Figure 32.

Door shall be recessed from the interior wall surface a minimum of 50 mm and not more
70 mm.

Door can be fixed in place.
Door shall open outward from the test area (only applicable if the door is not fixed in place).
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