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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLEANING ROBOTS FOR HOUSEHOLD USE -
DRY-CLEANING: METHODS OF MEASURING PERFORMANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical @and~electronic fields. To
this end and in addition to other activities, IEC publishes International Standards 2
Technical Reports, Publicly Available Specifications (PAS) and Guides (hers

Publication(s)”). Their preparation is entrusted to technical committees; any IEC interested
in the subject dealt with may participate in this preparatory work entalN\and non-
governmental organizations liaising with the IEC also participate in this prepa C collaborategs closely
with the International Organization for Standardization (ISO) in accorda sondifions\determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technical matters exp as possible, an international
consensus of opinion on the relevant subjects since each technica i{ted, Pras representation from all

3) IEC Publications have the form of recommendations for infern ¢ ccepted by IEC National
Committees in that sense. While all reasonable efforts ate\made e technical content of IEC
Publications is accurate, IEC cannot be h R in “which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformit i i ndertake to apply IEC Publications
transparently to the maximum extent possible in 3 egional publications. Any divergence
between any IEC Publication and the corre jona egional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide 4 i ity. Independent certification bodies provide conformity
assessment services and 3 s of conformity. IEC is not responsible for any

6) All users should ensure ftha

7) No liability shall 4
members of its te
other damage of ah

attonal Committees for any personal injury, property damage or
her direct or indirect, or for costs (including legal fees) and

expenses arising o [ icafti ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is dra e references cited in this publication. Use of the referenced publications is
indispensab{e for th ion of this publication

9) Attention is to the pgssibility that some of the elements of this IEC Publication may be the subject of
patentxi & held responsible for identifying any or all such patent rights

International Standard\ IEC 62929 has been prepared by subcommittee 59F: Surface cleaning

appliances, of IE hnical committee 59: Performance of household and similar electrical

appliances.

The text of this standard is based on the following documents:

FDIS Report on voting
59F/258/FDIS 59F/262/RVD

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

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

In this standard, the following print types are used:

— bold for terms defined in Clause 3. Documents
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this p
that it contains colours which are considered to be us
understanding of its contents. Users should therefore print</k\

lication indicates

document using a

R

colour printer.

O
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INTRODUCTION

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

The performance items which have been left out in this edition will be continuously reviewed
and will soon be included in future editions of this standard.

@%
S
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CLEANING ROBOTS FOR HOUSEHOLD USE -
DRY-CLEANING: METHODS OF MEASURING PERFORMANCE

1 Scope

This International Standard is applicable to dry cleaning robots for household use in or
under conditions similar to those in households.

The purpose of this standard is to specify the essential performance c
cleaning robots and to describe methods for measuring these characteris

undated references, the latest

amendments) applies.

edition of Af : document (including any

For the purpgses\ofthissgocument, the terms and definitions given in IEC 60312-1, as well as
the following apyply.

3.1

cleaning robot

automatic battery-powered cleaners

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

cleaning robot that is intended to remove only non-liquid material from the floor using by
means other than with the aid of solutions or liquids

1 There is a consolidated edition 1.1 (2011), that includes IEC 60312-1:2010 and its amendment IEC 60312-
1:2010/AMD1:2011. Documents
Document Sharing Hub
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Note 1 to entry: Typical means of cleaning include vacuum, brush(es), pad(s) and duster.

3.3
cleaning head
air intake nozzle at the bottom of the cleaning robot

Note 1 to entry: The width of the cleaning head is the width of the air intake nozzle in the direction of forward
travel.

Note 2 to entry: It does not include any agitation device.

3.4

agitation device
motorized mechanical part or an air-blower attached to the cleaning rob
removal

ed to assist dirt

3.5

docking station

base unit

unit that may provide manual or automatic battery chargi
robot, data processing facility or other robot support functié

val from the

3.6
passive cleaning head
cleaning head without agitation device

[SOURCE: IEC 60312-1:2010, 3.5, mod
head".]

been replaced by "cleaning

3.7
visual tracking system
VTS

measurement systfm
3.8

secondary collectig

ing of robot position and orientation

hat collects the dust from the cleaning robot

containerinsideXof thesrobot used to hold the collected dust
3.10
test
entirety / superset of all (test) runs and (test) trials of all samples to be measured for a
single robot

3.1

trial

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

3.12
run
subset of a trial where one or more factors affecting the test results is (are) changed

3.13
pass
traverse of the cleaning head over the test area Documents
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Note 1 to entry: The number of passes refers to the number of times the same test area has been traversed by
the cleaning head.

3.14
dust area
area where the test dust is distributed for the dust removal test

4 General conditions for testing

4.1 Atmospheric conditions

Unless otherwise specified, the test procedures and measurements shall be carried out under
the following atmospheric conditions (in accordance with ISO 554):

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

4.2 Lighting conditions

Unless otherwise specified, the test prgs
the following lighting conditions:

Intensity: (200 + 50) Ix

Colour temperature: 2 000 K to 6 000

4.3 Test equip
To minimize thQ »

carried out on a leyg

Equipment ad m3 isurements (devices, test carpets, test dust, etc.) to be used
i i , be kept for at least 16 h at standard atmospheric conditions

conditions according’to 4.1.

When not in use, carpets shall be hanging free, or lying flat, pile upwards and uncovered.
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.

4.4 Number of samples

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

A minimum of three samples of the same model shall be tested.

4.5 Running-in of a new cleaning robot

Prior to the first test on a new cleaning robot it shall be kept running on a clea rd f
for at least 10 min to ensure adequate running-in. W&&d?ﬁents
Document Sharing Hub
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Prior to conducting any series of tests, the age, condition, and history of the product shall be
recorded.

4.6 Preparation of battery

Any unused battery shall need to go through at least one full charge and complete discharge
cycle prior to conducting any series of tests.

Complete discharge shall be done by carrying out a normal cleaning operation following the
manufacturer’s instructions.

4.7 Operation of the cleaning robot
Unless otherwise specified,
o the cleaning robot, its attachments, the docking station and a

before a test is carried out, and

o the operation mode of the robot can be selected
manufacturer's published instructions only before
cleaned.

Any safety-related device shall be able to operate

4.8 Measurement of dust receptacle weigh

be weighed.

If the dust receptacle - 2 econdary collection system needs to be

used to remove the
receptacle in th
receptacle and only uses wiping pad the weight of

the pad shall be R® 9 ) e dust receptacle.

If the dust recept ovable and a secondary collection system is not used to
remove wllected\in the receptacle the complete cleaning robot shall be reweighed.

4.9 Measurement kesolution and accuracy

Unless specified in the test methods the resolution and the accuracy of the measurement
device shall be as follows.

Weight measurement:
Resolution < 0,01 g
Accuracy <£0,02 g

Position measurement by vision:

Coverage test
Position resolution < 3 cm
Position accuracy <5 cm
Sampling rate > 30 Hz
Straight line test

Position resolution <1 cm Documents
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Position accuracy < 1 cm
Sampling rate > 30 Hz
Average speed test
Position resolution < 1 cm
Position accuracy < 1 cm
Sampling rate > 30 Hz
Time measurement:
Resolution £ 0,01 s

Accuracy <0,02 s
4.10 Tolerance of dimensions

For all dimensions which are not presented as a range and no <ol
tolerance shall be determined as Table 1.

Table 1 — Tolerance of dlme Si

Nominal size range
" . mWB
3<6 (\\// /\+ 0)
Tecs0 < U

>30<120 X \_,2/1,5

> 120 <400 ( —~ \ +25

S4pagioe \ N\ =40

> 1\&QO <\4000 - \\/ +6,0

’\X\QQ 500 -/ +8,0

NO al% are t% Nm\\w ISO 2768-1:1989.

This test is e indicative data on the dust removal capability of a robotic cleaner,
fynction and move in an autonomous way in an open area with no
obstacles. Navigatien” strategies differ, so the dust removal result shall always be reported
with time taken to deliver that score, to allow for relative comparison between different
products.

NOTE 1 Dust removal scores are a factor of both the unit's dust removal system and navigation strategy so
cannot be directly compared with dust removal results from manually operated vacuum cleaners as per
IEC 60312-1.

NOTE 2 As robotic cleaners can and will make autonomous decisions about how best to navigate the box test
area, it is unlikely that any two runs of a robot with same test conditions will ever follow exactly the same cleaning
pattern. As such, it is understood that there will be a level of inherent variation in this test that cannot be designed
out, which could be reflected in the dust pick up scores even over the same length of time from the same start
position.

5.2 Dust removal from hard flat floors

5.21 Test bed

The length and the width of the test bed shall be 2 000 mm x 1 150 mm as sRecified in

Figure 1. The height of the wall surrounding the test bed floor shall be 300-mm talk cuie ents
Document Sharing Hub
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side of the wall shall be untreated pine wood colour. The ceiling height of the room in which
the test is executed shall not be higher than 3 500 mm. The test bed has one dust area of
1 300 mm x 500 mm centred in the test bed as shown in Figure 1. The test floor shall be
untreated laminated pine tree plate or equivalent (more detail of the floor specification is
under consideration) and its thickness shall be at least 15 mm.

To prevent the entrapment of the test dust beneath the wall during the test the gap between
the wall and the floor shall be properly sealed.

5.2.2 Preparation of test

5.2.2.1 Preconditioning of test floor

The test floor shall be cleaned so that no dust remains prior to any subse

5.2.2.2 Pre-treatment of cleaning robot

to each test, be equipped with a new dust receptacle of
by the manufacturer of the cleaning robot.

receptacle or as an enclosure for disposable du
prior to each measurement, be cleaned\accorai

Some reusable recepta
container and t er
were a single compaorent.

Prior to each tes
robot (or in the seco

replaceable filter(s) and dust collection parts (e.g. wiping pad) in the
dary collection system) shall be replaced with new ones.

The battery shall be fully re-charged prior to each run following the manufacturer’s
instructions.

5.2.2.3 Distribution of test dust

The test dust shall consist of dolomite sand with the grain size distribution as defined in the
Mineral dust — Type 1 table in 7.2.2.1 of IEC 60312-1:2010.

Documents
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Dimensions in millimetres

2000 ‘

1150

IEC
Figure 1 —|D t floor test bed configuration
The test dust s@e ‘ ithin'the dust area with a mean coverage of 50 g/m?2
as uniformly as possit

NOTE 1 For uniform\distkjbuy

IEC

Figure 2 — Dust distribution devices
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Dimensions in millimetres

50

50 Dust area

1Ny
@)

S

50
50

IEC

The arrow indicates the forward dixection of the Xobo
Key
RUT robot under test

S4: At 45° pointing it the test bed starting at the bottom right hand corner
Sy: Parallel to the long side of the test bed starting at the bottom left hand corner.

Each of the two runs for each trial shall be performed with a fully charged battery.

Additional equipment which is not attached as part of the cleaning robot shall not be placed
inside the test bed during the test. If a docking station is required in order to start the
cleaning operation it may be placed inside the test bed. After the start of the robot the
docking station and other additional equipment shall be removed, if no longer required.

The operation mode of the cleaning robot shall be set according to the manufacturer’'s
recommendations for the environment to be cleaned. Then the autonomous operation of the
cleaning robot shall be started according to the instruction of manufacturer.

The operation mode used in the test shall be one of the modes normally available to the
users and the mode used in the test shall be reported in the test result.
Documents
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If the cleaning robot stops operating its active cleaning function within 15 min the
measurement is finished and the operation time shall be recorded.

If the cleaning robot is still operating at 15 min the cleaning robot movement, including dust
collecting function, shall be stopped using the method provided by the manufacturer. The
operation time shall be recorded as 15 min.

After the cleaning robot movement has stopped the receptacle shall be carefully removed
and reweighed as specified in 4.8.

During the test it shall be ensured that the robot is not affected by any electro -magnetic and
physical interference. Dynamic changes within the test environment which may influence
optical sensors or vision based navigation systems shall be minimized.

For each run the dust removal ability shall be determined accordingto

Prior to subsequent run, the test bed and the robot shall be pre ad far the next run
The cleaning trial (with two runs) shall be repeated fwice™qnore. ach trial the robot

If the spread (maximum value minus iPHTR fthree runs per position is
greater than 10 % of the mean dust re 3l ra K. i in)5.2.4 two more trials for that

5.2.4 Determinatio

The dust remo@ ik s”the ratio of the weight increase of the dust
receptacle (or th 3 ative parts of the robot as specified in 4.8) from its
initial weight to thewe ast\Jirst distributed on the dust area.

The mean duys
three measure

Ki = (Kl1 + Ki2 + KZS)/3
or if five trials were éxecuted

Kl = (Kl1 + Kiz + Ki3 + Ki4 + Kl5)/5

where
K; is the mean dust removal for starting condition S, over three (or five) trials (%)
K;; is the dust removal with starting condition §; for the jth trial (%)
KJ = (mf,i,j_mo,i,j) x 100 / mp
mp is the weight of the dust distributed on the dust area (g)

mo; is the weight of the preconditioned dust receptacle before the run for the starting
position S; in the jth trial (alternative options for how to measure the dust receptacle
are specified in 4.8) (g)
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me; . is the weight of the dust receptacle at the end of the run for the starting position §; in
the jth trial (alternative options for how to measure the dust receptacle are specified
in 4.8) after cleaning (g).

The mean operation time of the robot for the starting position S; shall be calculated as follows
using the three measurements obtained from the three trials:

t;=(tiq+t;0+13)13
or if five trials were executed

t; = (tm tligtliztiigt ti,5) /5

where

i is the operation time for starting condition S; for the jth trial (mi

t; is the mean operation time for starting condition S; over thre

The overall mean dust pickup value K is then calculated as
The overall mean operation time ¢ is

The dust pickup value K and 2 t shall be recorded as the final result.

5.3 Dust remo§l f

5.3.1 Test bed

The test bed |
which is the
Carpet.

ed in 5.2.1 except the floor is covered with test carpet
in accordance with IEC 60312-1:2010, Clause C.1 — Wilton

The pile dire exsdrpet shall be installed as specified in Figure 4.
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Dimensions in millimetres

2000

350 1300
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Pile direction

D>

1150
500

325
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Figure 4 —;E S
5.3.2 Preparat

5.3.21 Pre-treat

A new carpet sha
carried odt.

Using a suitab
the carpet until an
process.

e_vacuym cleaner all loose pile and fibre is removed over the entire surface of
ount no greater than 0,5 g/m2 is removed during a 5 min cleaning

Using an in-house reference vacuum cleaner, a dust removal test according to 7.2.1.4 in
IEC 60312-1:2010 is carried out and the result recorded and plotted on a graph.

This is repeated until the resulting curve is parallel with the horizontal axis and the difference
between the average results of two consecutive tests is no greater than 1 percentage point.

Due to the significant influence of humidity on this test the carpet shall be left in the test
environment at standard atmospheric conditions (refer to 4.1) for at least 16 h before the test
is due to commence.

5.3.2.2 Conditioning of test carpet

Prior to each run the test carpet shall be cleaned to remove remaining dust and

preconditioned as described below. Documents
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For cleaning of the test carpet it is recommended to use a suitable carpet-beating machine
such as described in 5.3.3.2 in IEC 60312-1:2010.

If a carpet-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 cleaning
cycle with a vacuum cleaner, which has good dust removal ability shall be carried out to
remove remaining dust.

5.3.2.3 Verification and preconditioning of test carpet

After cleaning the test carpet an in-house reference vacuum cleaner with minimum dust
removal ability on Wilton carpet of 65 % after 5 double strokes in parallel he pile direction

To prevent a gradual filling of the carpet with dust the
maintained as close as possible to that of the initially cle

5.3.24 Pre-treatment of cleaning robot

Refer to 5.2.2.2.

5.3.2.5 Distribution of test dust

Prior to each run the floor of the test\be C ed carefully. After the placement of
the conditioned test carpet an bed the test dust (see below) shall be
distributed with a mean cov & 3 viformly as possible across the dust area

The following test dust

Sieved from @1 >
Grain size: 0,09 r

NOTE 1
used.

For unifornq distri ' dust, a manual dust spreader as described in IEC 60312-1 can be

The dust 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 5.3.5 in
IEC 60312-1:2010.

The speed of the roller over the dust 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 dust area is
completely and evenly rolled. The carpet is then left for a period of 10 min to recover from
rolling.

5.3.2.7 Removal of remaining dust
Before the initiation of the next run remaining dust shall be removed according to 5.3.2.2.

5.3.3 Test method

Test according to 5.2.3. Documents
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534 Determination of dust removal ability and operation time
Test according to 5.2.4.
6 Dust removal — Straight line

6.1 General

This test is designed to isolate the dust removal system of the robot from the autonomous
movement, in order to assess only the ability to remove dust. This facilitates direct
comparison between robotic cleaners.

6.2 Test Mode

6.2.1 General

be reported.

NOTE |If a reason@

test can be skipped.

6.2.2
The precise fatu the test mode shall be clearly stated by the manufacturer and
it shall be te” Once the access operation is complete it shall leave the

NOTE Examples of access methods to the test mode could be to require the user to have a combination of
buttons on the machine\pfessed 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 6.2.3) at one of two speeds, sayg parg @Nd Sayg carpet: ©ither by a method
available on the robot (such as a button press) or a remote method (such as pressing a button
on a remote control). sayg harg @Nd sayg carpet Shall be calculated following the method
described in Clause 8.

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 instructign or via a

power down/up cycle. ocuments
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6.2.3 Test mode action

The test mode action involves the machine starting from a stationary pose and driving in a
straight line before coming to a halt.

A part of the straight-line motion shall maintain the speed at the average speed of the robot,
either sayg hard OF Savg_carpet @S defined and measured in 8.3.

The straight-line motion consists of an acceleration period, a constant period, and a
deceleration period as shown in Figure 5. The acceleration area of 200 mm is provided during
which the machine shall accelerate up to the average speed, either s,yg narg OF Savg carpet-
Once past this acceleration area the machine shall maintain the required average speed for at
least 700 mm plus the longitudinal length of the robot as indicated in e 6 (which is

6.2.4 Test mode speed verification

If the speed does not com
be reported and the tes

NOTE 1 For the sa easgns as 2
path and a curved pa e .

NOTE 2 The inaccuragsje

The length and the width™of the test bed shall be 2 000 mm (minimum) x 600 mm as specified
in Figure 6).

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

NOTE The 20 mm reduction in width of the dust area is to avoid spreading dust outside of reachable width by the
robot. The additional 200 mm on each end of the dust area is designed to enable the robot to reach its specified
speed before it enters the dust area.

The test floor shall be untreated laminated pine tree plate or equivalent and its thickness shall
be at least 15 mm.
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Figure 5 — Description of test mode actio
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line dust removal from hard floor test bed configuration

6.3.2 Preparationof test
6.3.2.1 Preconditioning of test floor

Refer to 5.2.2.1.

6.3.2.2 Pre-treatment of cleaning robot

Refer to 5.2.2.2.

Exception is that replaceable filters and dust collection parts (e.g. dust pad) shall not be
replaced within the same cleaning trial.

6.3.2.3 Visual tracking system

During the test the testbed shall be monitored using a visual tracking system (VTS). A

proper VTS shall be installed and the functionality of VTS shall be verified to ﬁatisf)uthe
specifications in 4.9. ocuments
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6.3.2.4 Speed of test run on hard floor

The test runs shall be executed at the speed Savg_hard.

Before running the test, the actual speed of the robot in test mode shall be verified to be
within + 10 % range of 55,9 harg Per Clause 8.

6.3.2.5 Distribution of test dust

Test dust Type 1 in accordance with 7.2.2.1 in IEC 60312-1:2010, shall be distributed with a
mean coverage of 50 g per square metre as uniformly as possible over the test area.

dust area can be used.

6.3.3 Test method
weighed as specified in 4.8 (Mg).

If the robot is equipped with removable side brys
the placement of the cleaning robot ont

The cleaning robot sha art_poOsition specified in Figure 6 with the centre

of the cleaning hjd ing of the dust area.
It is important to erisu e istent alignment of the robot with the dust area on the
testbed. During the’s® ess an glignment device such as a laser pointer can be used for

The acceleration shall be used for the robot to increase its speed to constant speed,

Savg_hard-

The robot shall maintain its constant speed s,,4 harg from the time when the front-end of the
robot enters the constant speed area until the rear-end exits the constant speed area (refer to
Figure 5 and Figure 6). The deceleration area shall be used for the robot to reduce its speed
to rest.

In order to satisfy the constant speed requirement the robot may move at its constant speed
Savg harg €ven after the whole body of the robot exits the constant area. Pass-through area is
designed for this purpose.

After the movement of the cleaning robot has stopped the receptacle shall be carefully
removed and reweighed as specified in 4.8.

Without cleaning the robot and the receptacle, the next run shall be repeated. After each run
the receptacle shall be carefully removed and reweighed as specified in 4.8.
Documents
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A single cleaning trial consists of N runs (straightforward motion), where the number N shall
be chosen by the tester.

The dust on the testbed (even outside of the dust area) shall not be cleaned before the end
of whole trial.

If the area coverage of any or the runs is smaller than 75 % the whole trial shall be discarded
and the trial shall be repeated.

The cleaning trial (with N runs) shall be repeated twice more. Before each trial the robot and
the receptacle shall be conditioned according to 5.2.2.2.

If the spread of any of accumulative dust pickup rates p; (defined in 6.3,4 ree trials is

larger than 10 %, two more trials shall be added.

6.3.4 Determination of dust removal ability

machine j times, at the end of each run.

The number N is solely chosen by the need of three are recommended

for the test.

The dust pickup rate can be calculated

where 3

M total weight ¢

C,; percen
rupm
D acCumm
NOTE 1 The i-pass dust drea means the area in the dust area where the cleaning head of the cleaning robot

has traversed i times.

Upon completion of three trials the final pickup percentages for hard floor P; is calculated as
follows

P (pi,l TPis +pi,3)
" 3

or if five trials were executed

PuiF Pia+ Pis+ Poa+ Dis)
5

,

where
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p;, accumulated dust pick up rate from the i-pass dust area calculated from the nth trial
(percent)

P, final accumulated i-pass pickup rate (percent) where i=1,2,3,...,N

NOTE 2 Once the first run of the test mode action has completed the single-pass pickup percentage, p,, is
calculated as follows. At this time C,, and C,, are both zero.

Ml

b _MXCH

After the second run the two-pass pickup percentage, p, is calculated as follows. Still C32 remains zero.

M
72_C12 X P
Py = M
Cy,

Finally after the third run the three-pass pickup percentage, p,, is calc
M,
-C >< CLiXYp
13
M ﬂ

afteNthe ith_run M, shall satisfy the equation below.

P =

Therefore the accumulative weight of the dust m€asured

icked up at the conclusion of a chosen number of passes made
of passes that the robot’s navigation system dictates during

e navigation system, and facilitates comparison to manually operated
ickup is the dust pick up recorded after each pass, up to the total number of
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Figure 7 — Straight line dust removal fro est béd configuration

6.4 Dust removal from carpet

6.4.1 Test bed

6.4.2 Prepar@ o

6.4.2.1 Pre-trez

Refer to 5.3.

6.4.2.2

Refer to 5.3.2x
6.4.2.3 Verification and preconditioning of test carpet
Refer to 5.3.2.3.

6.4.2.4 Pre-treatment of cleaning robot

Refer to 5.2.2.2.

6.4.2.5 Visual tracking system

Refer to 6.3.2.3.

6.4.2.6 Speed of test run on carpet

The test runs shall be executed at speed Savg_carpet.
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Before running the test, the actual speed of the robot in test mode shall be verified to be
within + 10 % range of s,yg carpet @ccording to Clause 8.

6.4.2.7 Distribution of test dust

Test dust Type 2, in accordance with 7.2.2.2 in IEC 60312-1:2010, shall be distributed with a
mean coverage of 125 + 0,1g per square metre as uniformly as possible over the test area.

NOTE 1 For uniform distribution of the test dust, a manual dust spreader as described in IEC 60312-1 can be
used.

NOTE 2 To ensure the distribution of the test dust only within the dust area, a masking frame with size of the
test distribution can be used.

6.4.2.8 Embedding test dust into test carpet

Refer to 5.3.2.6.

6.4.2.9 Removal of remaining dust

The remaining dust shall be removed according to
Verification and pre-conditioning shall be performed accp |ng 0

each trial (not run).
before each trial.

6.4.3 Test method
Refer to 6.3.3.

6.4.4 Determination of ¢

Refer to 6.3.4.

nt floor space traversed during a period of time. Multiple passes of the
pace is also measured in this test.

is the cumulativg pers
robot over the.same floo

7.2 Test bed

7.21 Test conditions

For this test, the ambient temperature and humidity shall be stated. It does not have to satisfy
the conditions stated in 4.1.

7.2.2 Floor configuration

The test area shall consist of a space measuring 4 000 mm x 5 000 mm (L x W) (tolerance
+50 mm) enclosed by four walls and a ceiling.

The test floor shall be untreated laminated pine tree plate or suitable alternative.

The floor of the test bed for the navigation/coverage performance test shall be as described
in Figure 8 to Figure 12. The furniture and obstacles shall be placed as shown iDBQ:‘[frhents
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The dimensions and characteristics of the furniture and obstacles on the floor are specified in

Dimensions in millimetres

3000

Table 2.
5000
2000 |
1000 Electric cord 300
Heater baseboard
Crrrrrrrrrrrrrrrrrro
o
o
0
o
] 600 2000 Lamp —~
West - Area rug
wall [ (centered underneaths”
! ! table) j
4 I I
I I , |
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o —
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o w
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N
o
o
o
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:‘ Transition 36
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=
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Dimensions in millimetres

(centered underneath
table)
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I
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Table 2 — Dimensions of furniture and obstacles

Item Quan | Dimensions Surface/ Remarks
tity (mm) Colour
Dresser 1 1000 (L) White It is fixed to the floor.
500 (W) Underneath of the dresser shall be blocked.
300 (H) No legs.
Table 1 1000 (L) Natural 4 legs of 40 mm (L) x 40 mm (W) x 300 mm (H)
Cherr
600 (W) y Distance of 1 000 mm (L) and 600 mm (W) are between

centrelines of legs.

Legs are fixed to the floor.

Chairs 4 450 (L) Natural 4 legs of 35 mm (D) x 300 mm (HY.
Cherr
450 (W) y Distance between centrelines06f is 4 .
Legs are fixed to the floy\

Sofa 1 2000 (L) White 4 legs of 48 mm (D) \/
600 (W) Distance of 2 000 (L 6 m (W) are between

centrelines of leg5:
Legs are fixed t{a—ﬂfe floqr.

Partitioning |1 1000 (L) 18 % grey, No legs. \/ @

Item
500 (W) All<sides dre endlose

300 (H) N d tothe flo

Floor lamp 1 330 (D) White i\ (H)\at the outer edge with 10° upward slope.
eter okthepole at the centre is 30 mm.

300 (H) %
Q\(\ It is fixe he floor.
N

Floor 1 6 (D) Blac Ms fixed at the plug on the north wall at height of
3
b

electrical mm and the other end is fixed at the side of the lamp
wire % (L
It is not fixed on the floor.

e of the lamp.

AN
Cylindrical 1 1 ntreated or | It is cylindrical shape and made of Aluminium.
bar u d
0 (%) urface It is fixed to the floor.
> NOTE It represents a cylinder shape support of chairs.

N
Heater \ 1\ ZN)) Natural It is secured on the wall and floor.
baseboard Cherry L

40 (W) It is fixed on the floor.

3007(H)
Area rug 1 1680 (L) Ivory Wilton type area rug

1200 (W) It is fixed to the floor.

10 (H)
Checker 1 1 000 (L) Black and Each tile shall be of the following dimensions:
board 1,000 () White 100 mm (W) x 100 mm (D) x 7 mm (H).

7 () White tile surface shall be polished.
Matt black is without polishing.
Tiles shall be fixed on the floor with no gaps between tiles.

The transitions shall be fixed on the floor.
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Item Quan | Dimensions Surface/ Remarks
tity (mm) Colour
Metal 1 36 (W) Untreated or | Aluminium (refer to Figure 10 and Figure 12 for installation)
transition unground
2 (H) surface It is M-D Building Products®2 (36 in L x 2 in ¥, 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 with 45°.

Wooden 1 36,5 (W) Finished Wood (Refer to Figure 11 and Figure 12 for installation).
transition wood
11 (H) It is a Bruce Natural Reducer®3 (Model #11177810) or
similar.

It is fixed to the floor.
&N

ey v
L Length

W Width
G Dimensions in millimetres
51
| |
AN
r~ .|

H Height
IEC

D Diametre

of metal transition installation

Dimensions in millimetres

‘ 51
‘ 36
|
—
N~
[ R 107/
IEC
Figure 11 — lllustration of wood transition Installation

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

3 Model #11177810 is the trade name of a product supplied by Bruce and Armstrong®. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC qft
named. Equivalent products may be used if they can be shown to lead to the same results. ﬁ&fdtﬁﬁents
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