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object as a living object; and adapt the operating schedule accordingly.
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IMPROVED WORK SCHEDULING FOR A ROBOTIC LAWNMOWER

TECHNICAL FIELD

This application relstes o robotic lawnmowers and in particularto asystem and a

method for performing improved schedeling of work to be performed by a robotic lawnmower,

BACKGROUND

Automated or robotic lawnmowers are becoming increasingly more popular. In s

typical deploviment, 2 work area, such as 2z garden, is enclosed by a boundary cable with the
purpose of keeping the robotic lawnmower inside the work area, The robotic lawnmower is
iypically configured to work in a random pattern inside the work area. As such, it does not take
into account whether it is disturbing the other inhabitants or persons occupying the work ares.

Prior art models have been proposed where the robotic lawnmower is designed (o
porform its work according 1o a schedule. The schedule may be set by a user or it may be set
dynamically depending on different weather reports or situations.

Prior art models have also been proposed that schedule its work to different sections
of the work area so that it can keep track of which sections have been serviced. This is beneficial
for short operation sessions, as it would be practically impossible to mow or service the complete
work area in & short ime slot when operating in s random {ashion, bt possible to do so i a
smaller area or section,

However, as will be discussed in the below, the inventors have realized problems with
these traditional manners of scheduling the robotic lawamower’s work,

Prior art models have also been proposed that are able to detect an imminent collision
with an object, either through a range finder or even possibly a camera used to delect an object
in the path of the robotic lawnmeower and then act as when detecting a collision and simply change
the heading of the robotic lawnmower, However, such models may still be annoyving o s
surroundings and may still sccidentally collide with moving objects.

Thus, there is a need for improved scheduling of a robotic lawnmower’s work.
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SUMMARY

As will be disclosed in detatl in the detailed description, the inventors have realized
that the treditional manner of scheduling the robotic lawnmower’s work brings about at least
two problems. It is therefore an object of the teachings of this application to overcome or at least
reduce those problems by providing robotic lawnmower sysiem comprising a charging station, a
living object sensor and a robotic lawnmower configured to operate within a work area
according (o an operating schedule, the robotic Inwamower being configured to detect and
identify an object as a living object; and adapt the operating schedule accordingly.

It is also an object of the teachings of this application to overcome the problems by
providing a method for use in a robotic lawnmower system comprising 8 charging siation, a2
fiving object sensor and a robotie lawnmower configured to operate within a work area
according o an operating schedule, the method comprising detecting and identifying an object
as ¢ living object; and adapting the operating schedule accordingly.

Thus, the scheduling may be improved to also include very short time slots, and by
performing the work when there is no human activily in the work area, or at least not close {o
where the robotic lnwnmower 15 sent o operate.

Other features and advantages of the disclosed embodiments will appear from the
following detailed disclosure, from the attached dependent claims as well as from the drawings.
Generally, all terms used in the clatms are to be inlerpreted according fo their ordinary meaning
in the technical field, unless explicitly defined otherwise herein, All reforences to "afanfthe
[element, device, component, means, step, ete]” are to be interpreted openly as referring to at
least one instance of the clement, device, component, means, step, otc., unless cxplicitly stated
otherwise. The steps of sny method disclosed herein do not have (o be performed in the exact

order disclosed, unless explicitly stated.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detail under reference to the

accompanying drawings in which:
Figure 1 A shows an example of a robotic lawnmower sccording to one embodiment

of the teachings herein;
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Figure 1B shows g schematic view of the componenis of an example of a rebotic
lawnmower according to one embodiment of the teachings herein;

Figure 2 shows an example of a robotic lawnmower system {288} according to the
teachings herein;

Figure 3 shows a schematic overview of a robotic lawnmower system, such as that
in figure 2, in which a robotic lawnmoewer is configured to detect Living objec{(s) and adapt its
operating schedule according to the teachings herein;

Figure 4 shows a schematic overview of 8 robotic lawnmower system, such as that
in figure 2 or 3, in which a robotic lawnmower is configured to detect living obiectis) and adapt
its operating schedule according to the teachings herein; and

Fipure 5 shows g corresponding Howchart for a methed according to an example

embodiment,

DETAILED DESCRIPTION

The disclosed embodiments will now be described more fully hereinafler

with reference to the sccompanying drawings, in which certain embodiments of the
invention are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided by way of sxample so that this disclosure will
be thorough and complete, and will fully convey the scope of the invention to those
skilied in the art. Like numbers refer o like elements throughout.

it should be noted that all indications of rotational speeds, time durations, work
loads, battery levels, operational levels elc, are given as examples and may be varied in many
different ways as would be apparent to a skitled person. The variations may be for individual
entities as well as for groups of entities and may be absolute or relative,

Figure 1A shows a perspective view of a robotic lawnmower 100, having a body 140
andd 2 plurality of wheels 130 {only one shown}. As can be seen, the robotic lawnmower 100
may comprise charging skids for contacting contaet plates {not shown in figure 1, but referenced
230 in figure 2} when docking into a charging station {nof shows in figure 1, but referenced 210

in figure 2} for receiving a charging current through, and possibly also for ransferring
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information by means of electrical communication between the charging station and the robotie
lawnmower 160,

Figure 1B shows a schematic overview of the robotic lawnmower 100, having a
body 140 and a plurality of wheels 130

In the exemplary embodiment of figure 1B the robotic lawnmower 100 has 4
wheels 130, two front wheels 130 and the rear whesls 1307, At least some of the wheels 130 are
drivably connected {0 at least one electric motor 150, | should be noted that even if the
description herein is focused on electric motors, combustion engines may alternatively be used
possibly in combination with an eleciric motor,

in the example of figure 1B, cach of the rear wheels 1307 is connected to a
respective slectric motor 130, This allows for driving the rear whesls 1307 independently of one
another which, for example, enables steep turning.

The robotic lawnmower 100 also comprises 8 controller 119, The controlier 110
may be implementad using instructions that enable hardware functionality, for example, by
using exccutable computer program instructions in a general-purpose or special-purpose
processor that may be siored on a computer readable storage medium {disk, memory eic} 120 to
be executed by such a processor, The controller 110 is configured to read instructions from the
memory 120 and execute these instructions to conirol the operation of the robotic lawnmower
106 including, but not being limited 1o, the propulsion of the robetic lawnmeower. The controller
{10 may be implemented using any suitable, publically available processor or Programimable
Logic Circuit {FLC) The memery 120 may be implemented using sny commenly known
technology for computer-readable memories such as ROM, RAM, SRAM, DRAM, FLASH,
DR, SDBRAM or some other memory lechnology.

The robotic lawnmower 100 may further have at least one sensor 178; in the
example of Bgure | there are four sensors divided into a first sensor pair 1707 and a second
sensor pair 1707, respectively arranged at each wheel 1307, 1307te detect s magnetic field (not
shown)} and for detecting a boundary cable and/or for receiving {and possibly also sending}
information from a signal generator {will be discussed with reference to figure 23 The sensors

170 may thus be arranged as front sensors 1707 and rear sensors 1707,
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In some embodiments, the sensors 170 may be connected to the controller 110, and
the controller 110 may be configured to process and evaluate any signals received from the
sensor pairs 170, 170°. The sensor signals may be caused by the magnetic field being generated
by a control signal being transmitied through s boundary cable. This enables the controller 110
1o determing whether the robotic lawnmowsr 100 is close 10 or crossing a boundary cable, or
inside or outside an area enclosed by the boundary cable, This also enables the robotic
fawnmower 100 1o receive (and possibly send} information from the control signal,

The robotic lawnmower 100 also comprises a grass cofting device 160, such as a
rotating blade 160 driven by & cutler motor 165, The grass cutting device being an example of &
work tool 1640 for a robotic lawnmower 100, The cutier motor 165 is connected o the controller
110 which enables the controller 110 to control the operation of the cutter motor 163, The
controller may also be configured to delermine the load exerted on the rotating blade, by for
example measure the power delivered to the cutter motor 1635 or by measuring the axle torgue
exerted by the rotating blade. The robotie lawnmower 160 also has {af least} one battery 180 for
moviding power to the motors 130 and the cutier motor 165

The robotic lawnmower 00 may further comprise at least one supplementsd
navigation sensor 193, such as a deduced reckoning navipation sensor for providing signals for
deduced reckoning navigation, also referred to as dead reckoning. Examples of such deduced
reckoning navigation sensor(s) 195 are odometers and compasses, The supplemenial navigation
sensor may also or alternatively be implemented as a vision navigation system, or Ulirs Wide
Band radio navigation system to mention 2 few examples, The supplemental sensor 195 will
hereafter be exemplified through the deduced reckoning sensor.

The robotic lawnmower 100 may also or altermnatively comprise a satellite
navigation sensor, such as a Global Positioning System (GPE) device 19¢, or 3 GLONASE
device,

Lising the navigation sensors 180, 195 the robotic lawnmower may be confipured
to navigate the work area using stored coordinates. The coordinates for the work arca, may be
stored in the form of a map of the work ares (referenced 203 in Hgure 2} Such a map may

include information on obstacles {referenced 272 in figure 2). The robotic lawnmower may thus
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be arranged to navigate the work area in a precise manner using the navigation sensors 194, 195
and the map, thereby also being able to service different portions of the work area.

in one embodiment, the map or the work area may be divided inlo segments, and
the rebotic lawnmower may then be configured to service or operate in a segment at a time. The
scheduling of such a robotic lawnmower invelves planning which segment is serviced at what
time.

In one embodiment, the robotic lawnmower is configured 1o navigate the work
area based on the navigation sensors 190, 195 without utilizing & boundary cable, or using the
boundary cable onfy a5 an emergency &l back, should the other navigation sensors fail. The
boundary cable is a3 such not an essential part of the robotic lownmower system,

The robotic lawnmower 100 may further be arranged with a wireless com-
munication interface 191 for communicating with other devices, such as a server, a personal
computer or smartphone, or the charging station. Examples of such wireless communication
devices are Blustooth™, Global System Mobile (G8M) and LTE (Long Term Evolution), to
name a few.

The robotic lawnmower 100 also comprises a living object sensor 175 for sensing
the presence of 8 living object, such a5 a human 270 or an animal. The living object sensor may
be a single sensor, or i may be 8 combination of sensors, possibly being of different types.

The living object sensor 173 comprises a camera for registering at least one image
{possibly being a video stream), and based on this at least one image ideniify the presence of any
tiving objects, such as humans or animals. The robotic lawiunower is thus configured 1o detect
and identify a Hving object, such as 2 human or animal through image analysis. Since image
analysis is generally known and the exact defails of the analysis is not at the core of this
invention, ne further details will be given on this matter. The same holds for tracking an object
through tmage analysis, which the robotic lawnmower may also be configured to do. Inone
embodiment, the robotic lawnmower is configured @ determine that a Hving object has moved
as an alternative to actually and continuously tracking the object.

The living object sensor 175 is also configured to identify a tracked or detected

object to be indeed 2 Bving object by differentiating the living object from ianate objects, such
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as lawn furniture, being an example of stationary objects, and balls and lawn maintenance
equipment being examples of moving innate objects,

The living object sensor may be configured to identify a tracked or detected objest
to be a living object by detecting 8 parameter of the objects, such as a shape, a color, a face, 2
movement pattern, a sound recording of a sound print to mention & few examples, and
comparing the parameter to stored or otherwise predefined reference paramesters. The reference
purameters may be stored locally in 2 memory or remotely in 2 server or web service, The
reference parameter may be prestored or it may be updated or stored during the operation of the
robotic lawnmower. In one such embodiment, the robotic lawnmower may be configured to
repeatedly detect and thereby learn to recognize 2 living object frequently visiting the work area.
The living object sensor may also be configured to record an object as being a living object by
storing 2 photograph or other recording of at least one parameter for that object,

For the purpose of this application a living object is considered o be a human {or
animal, such as a pet} that should be protected from any annoyance andfor danger proposed by
the robotic lawnmower. It 1s not simply 2 moving object {such as a windmill} norisita
stationary object, As the Hving object i3 not only to be protected from injury but also from being
disturbed, special requirements need to be tsken in to consideration, such as determining the
speed of the living object and adapting the size of the non-working area accordingly. Fora
higher speed, a greater non-working area should be defined. More on this later on.

As has been discussed and will be discussed, the actual operations of the living
ohiect sensor 175 may be performed (af least in part) by the living object sensor 175 in
combination with the controller 110 of the rebotic lawnmower 100,

The robotic lawnmower {5 thus confipured to determine that a detected object is
living obiect, possibly by comparing a parameter of the detected object to a reference parameter,

The Hving object sensor 175 may also comprise capacitance senser, a hum or
ripple sensor, ultrasonic sensor, RFID (Radio Frequeney 1D} sensor, cellular communication
sensor or an InfraRed sensor.

One type of sensor is a sound sensor for registering at least one sound clip and
based on the at least one sound clip, identify the presence of a Hving obiect, possibly by

comparing the recorded sound clip to a library of known sounds made by various living ebjects,
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The robotic lawnmower is thus configured to detect and identify a living object, such as a
hurnan or animal through sound analysis. Since sound analysis is generally known and the exact
details of the analysis is not at the core of this invention, no further details will be given on this
matter.

It should be pointed out that the sensor in combination with the controller of the
robotic lawnmower 100 or another controller of the robotic lawnmower system, is configured to
not anly detect a living object, but to identify the object as being a living object. Such analysis
may be done by detecting an object, compare the object’s shape to known shapes of living
obiects {humans, animals) and to determine that the objsct is moving andfor making sounds,
said sounds possibly being associated with behaviours of living objects. This allows the robotic
lawnmower to differentiate between stationary objects looking like living objecis (such as teddy
bears, other tovs or statues). This also allows the robotic lawnmower to differentiate living
objects from other moving objects such as washing hanging out to dry or flags.

The Hving object sensor 175 in combination with the controller, may alternatively
or additionally be used to identify previously known or defined obiects, living or not, and to
adapt the operation accordingly.

Figure 2 shows a schematic view of a robotic lawnmower system 200 in one
embodiment. The schemalic view is not to scale. The robotic lawnmower system 200 comprises
a charging station 210 and a boundary cable 250 arranged to enclose a work area 205, in which
the robotic lawnmower 100 is supposed to serve.

As with figure 1, the robotic lawnmower ts exemplified by a robotic lawnmower,
but the teachings herein may also be applied to other robotic lawnmowers adapted to operate
within a work area.

The charging station may have a base plate 215 for enabling the robotic
lawnmower o enter the charging station in a clean environment and for providing stability to the
charging station 210,

The charging station 210 has a charger 220, in this embodiment coupled to two
charging plates 238, The charging plates 230 e arranged to co-operate with corresponding
charging plates (not shown) of the robotic lawnmower 100 for charging the battery 180 of the

robotic lawnmower 100,
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The charging station 210 also has, or may be coupled to, a signal generator 248 for
providing a control signal 245 to be transmitted through the boundary cable 250, The signal
generator thus comprises a controller for generating the control signal, The control signal 245
comprises an alternating current, such as 8 continuously or regularly repested current signal. The
control signal may be 3 CDMA signal {COMA - Code Division Multiple Access). The control
signal may also or alternatively be a pulsed control signal, the control signal thus comprising
ong or more current pulses being transmitied periodically. The control signal may alsc or
altemnatively be a continuous sinusotdal wave. As is known in the art, the current signal will
generate a magnetic fleld arcund the boundary cable 250 which the sensors 170 of the robotic
lawnmower 100 will detect. As the robotic lawnmower 100 {or more accurately, the sensor 178}
crosses the boundary cable 250 the direction of the magnetic field will change, The robetic
lawnmower 100 will thus be able (o determine that the boundary cable has beon crossed, and
take appropriate action by controlling the driving of the rear wheels 1307 to cause the robotic
lawnmower 100 1o fum a certain angular amount and return into the work area 205, For iis
operation within the work area 203, in the embodiment of figure 2, the robotic lawnmower 100
may alternatively or additionally use the satellite navigation device 190, supported by the
deduced reckoning navigation sensor 195 to navigate the work area 205,

Additionally, the robotic lawnmower 100 may use the satellite navigation device
190 to remain within and map the work arca 205 by comparing the successive determined
positions of the robotic lawnmower 100 against a set of geographical coordinates defining the
boundary 250, obsiacles, keep-out areas etc of the work arca 203, This set of boundary defining
positions may be stored in the memory 120, andior included in a digital {virtual} map of the
wark area 205, The boundary 250 of the work area 205 may also be marked by a boundary cable
supplementing the GNSS navigation 1o ensure that the robetic lawmmower stays within the work
area, even when no satellite signals are recetved.

In one embodiment, the living object sensor is arranged on the charging station
210 or at another location in or adjacent the work ares 203, Such sensors are indicated in figure
2 as refersnce 275,

in one embodiment, the robotic lawnmower 100 is configured to receive sensor

information from the remote sensors 275, In one such embodiment, the robotic lawnmower 108
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is configured to receive sensor information o be processed or already processed sensor
information for adapting the operating schedule accordingly. In one such embodiment, the
robotic lawnmower 100 is configured to receive processed sensor information in the form of an
adapted operating schedule.

In one embodiment, the operating schedule is a simple schedule of simply random
operation, whersin the adaptation is simply 1 remove the robotic lawnmower from the
identified Hving object.

As can be seen in figure 2, there is one example of a nonqliving - or at least
stationary or permanent ~ ohieet exemplified as a tree (trunk) 272, There is also an example of
Hving obiect(s} 270, playing football {soccer).

According to the invention the robotic lawnmower 100 s configured to detect the
presence of Hving objects 270 utilizing the Hving object sensor 175, In one embodiment, the
robotic lawnmower is also configured to determine the location, or at least the approximate
location, for the Hving object{s) 270,

Figure 3 shows a schematic view of the operation of a robotic lawnmower 100
according o one embodiment.

As the presence of Hving object{s} 270 is detected at position P1 {as is indicated by
the dashed curved line, the robotic lawnmower 100 is configured to adapt its operating schedule
accordingly.

The operating schedule may be a simple one that simply allows the robotic
lawnmower fo operate when it is charged and only returming to the charging station 218 1o
recharge. The operating schedule may also be more advanced, operating according to s weekly
schedule, time of day, calendar or other such schedules. The operating schedule may also work
based on sensors such as weather sensors, andior work sensors {such as sensors for determuining
the height of cut grass).

One manner of adapting the work schedule as a Hving objeci(s} is detected is to
interrupt the operation and possibly return the robetic lawnmower to the charging station 216, as
in position P2, The operation may then resume as it is delected that no living objsct is detected
anymore. The operation may also or alternatively be resumed at the next scheduled work session

{such as when fully charged or any of the manners exemplified above}.
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In one embodiment, the robotic lawnmower 100 is configured © note the position
or location of the living object{s} 270 and define & non-working area 206 arcund the location of
the living objeci(s} 270, Such an ares may be defined according to the image analysis thus
having a size adapted to the extension of the living object{s} 270, Such an ares may also be
defined according o 2 determined speed of the living object, where a higher speed resulis ina
larger area. Such an area 206 may also be given a fixed or standard size {for example 10 meters
radius). The non-working area 208 may also be defined as an already defined sub area of the
work area, the sub area ot least partially overlapping the location of the living objects 270,

The defined non-working area is thus defined - as in generated - based on the
Hving object and is not a simple predefined work ares that is being marked as occupied. Such
predefined arsas suffer from that they are not adapted to the Hving object and may not be of an
adequate size. Also, a Biving object may be close to the edge of a predefined area, and thus be
disturbed by a rebotic lawnmower coming close that edge. The present invention does not suffer
from such disadvantages.

It one such embodiment, the robotic lawamower may be configured (o adapt its
operating scheduls by {temporarily) excluding the non-working area 206 from its intended or
allowed werk arca 208,

In one such embodiment the robotic lawnmower 100 s thus configured to operate
even though living object{s) 270 are detected within the work area 205, but staying away from
the Hving objeci{s} 270 so that the living object{s) is not disturbed, such as operating by point
P3. The distance kept to the living object corresponds 1o the size of the non-working area 206.

In one embodiment the robotic lawnmower 100 may be configured to track the
living obieci{s) 270 and adapt the location of the non~working area 206 according to the
movements of the living object{s)} 270, so that the nop-working area 206 overlaps the location of
the living objsci{s).

In one embodiment the robotic lawnmower 100 is configured to continuously sean
the work area 205 or more beneficially, the non-working area 206, to determine whether living
obieci{(s) 270 is still present or not, and if it is determined that no living obiect{s} 270 i3 present,

adapt its operation sccordingly by initiating a new work session,
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Figure 4 shows a schematic overview of a robotic lawnmower system (200}
according to herein where the robotic lawnmower 100 is configured o detect 8 living object{s}
270 at point P1, to adapt is operating schedule by moving t© operate at point P2, and to frack
the movements of the living objeci{s} 270 coming close to point P2 and adapt the operating
schedule by moving to point P3. Alternatively, figure 4 shows the situstion where the robotic
lawnmower detects the presence of living object{s}, adapts its operating schedule by moving
away and then again delects that the lving object(s) 370 in its vicinity and again adapts the
operating schedule by moving to point P31

In one embodiment the robotic lawnmower 130 is configured o retumn to the non-
working area 206 as its operation is resumed, and to scan the non-working area 200 using the
living ohject sensor 175 to determine whether the living object{s) is still present or not,

The robotic lawnmower 100 of the present invention is thus enabled to, through
the use of & camera {and possibly other sensors) detect and track objects, identifying them as
being living objects, and to make sure that the living obisct is not disturbed by the operation of
the robatic lawnmower, by staying away from the genersl vicinity of the lving object andior by
running in a silent mode when operating close o the vicinity of the living object. A living object
here being assumed to be a human or a {pet) animal.

Figure 5 shows a flowchart for a general method sccording to herein whers the
roboetic lawnmower 100 is configured to detect the presence of Hiving object(s} 510 and adapt ifs
operation accordingly 520,

The robotic lawnmower 100 may be confipured to detect the presence of living
object{s} continucusly or at intervals while working 511, i.e when being active.

The robotic lawnmower 100 may alternatively or additionally be configured to
datect the presence of living object(s} continuously or at intervals while being in the charging
station 312 or otherwise having paused s operation, 1.e. when being inactive.

The robotic lawnmower 100 may alternatively or additionally be configured to
determine the location of detected living object{s} 270 513 and adapt its working operation
accordingly, by defining 321 a8 non-working ares 206 and adapting its operation by stayving out

of the non-working area 206, or by {simply} turning away from the detected hiving object(s) 270,
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Alternatively, the operation is adapted by interrupting the operation 522, or, iFif is detected that
no Hving object{s} is present when the robotic lawamower 100 is inactive, resuming operation

The robotic lawnmower 100 may slternatively or additionally be configured to
track 514 the detected Hving objects and adapt 514 the operation of the robolic lawnmower 100
accordingly, such as by adapting {expanding or moving} 523 a non-working area 206,

In one embodiment of a robotic lawnmower according to the teachings herein, the
operating schedule relates to the time whan the robotic lawnmower operates,

in one embodiment of a robotic lawnmower according to the teachings herein, the
operating schedule relates to the area where the robotic lawnmeower operates. The scheduled
operating ares may be given a5 coordinates in a map. The scheduled operating area may also or
alternatively be given as one or more segments of a work area 205

in one embodiment of 8 robotic lawnamower according 1o the teachings herein, the
operating schedule relates to the time when the robotic lawnmower operates and to the ares
where the robotic lawnmower operates.

Figure 6 shows a schematic everview of a rebotic lawnmower system 200
according to the teachings herein, As can be seen the work area 205 is divided into sepmenis
610, The size, distribution, number and placing of the segments 610 is only for iHustrative
purposes and it should be understood that many slternatives exist,

Assuming that the robotic lawnmower 100 has detected the presence of the living
ohiects 207 and defined a keep out area 206, 1t may be configured to define the keep out area
206 to correspond to the overlapping segments 6104, 6108, 610C and 610D, For an operating
schedule based on segments, the keep out area 206 may thus be defined as the segmeni(s) in
which the living object{s} 270 is/are detected.

in one embodiment, the robotic lawnmower may also be configured to define s
safe area 207, In one example embodiment, the safs area is the area around or surrounding the
charging station 210, For an operating schedule based on segments, the safe arca 207 may thus
be defined as the sogment{s) 610, 810F in which the charging station 210 is located,

A safe area is defined a5 an ares where the robotic lawamower is allowed to
operate, or at least move, even if living objects are detected therein. This to ensure that the

robotic lawnmower is able to reach its charging or other servicing station. In one embodiumnent,
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the robotic lawnmower is configured to adapt its operating schedule by turning off the grass
cutter when operating in & safe area 207 if a living objects is detected therein. The remaining
segments 610 thus constitute the current allowed work area 203,

in one embodiment, the controller is configured to adapt the operating schedule by
changing the time that the robotic lawnmower is to operale.

In one embodiment, the controller is configured to adapt the operating schedule by
changing the area, such as @ segment or an area given by map coordinates, that the robotic
fawnmnower is (o operate in.

In one embodiment, the controlier is configured o adapt the operating schedule by
changing the time that the robotlic lawnmower is t0 operate in an area, such as a segment or an
area given by map coordinates,

in one embodiment, the controlier is conBigured to adapt the operating schedule by
operating the robotic lawnmower in a silent mode as a living object is detected. In such an
embodiment, the robotic lawnmower may be adapted so that it does not interfere or bother any
nearby human activities.

Figure 7 shows an example embodiment of a robotic lawnmower system 200
according to the teachings herein, where the system comprises more than one robotic
lawnmower 100, such as a first robotic lawnmower 1004 and a second robotic lawnmower
1008,

In such an embediment, the first robetic lawnmower may be configured 1o
communicate to the second robotic lawamower, either directly through a communication
interface or indirsctly throuph the charging station or a server, that g living object 270 has been
detected and where. The second robotic lawnmower 1008 may be configured to receive
information that s living object 270 has been detected and where, either dirgctly from the first
robotic lawnmeower 1004 through a communication interface or indirectly through the charging
station or a server, and adapt its operating schedule accordingly.

In one embodiment, the robotic lawnmower 100 is configured 1 determine where
a living object 270 has been detected and adapt its operating schedule accordingly by
determining the non-working area 206, In one embodiment, the robotic lawnmower 100 15

configured to adapt s operating schedule accordingly by receiving information of s non-
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working area 206 or, alternatively, receiving information of an allowed working area, from a
server or another robotic lawnmower 130

The invention has mainly been described above with reference to a few
embodiments. However, as is readily appreciated by a person skilled in the art, other
embodiments than the ones disclosed sbove are equally possible within the scope of the

invention, as defined by the appended patent claims.
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CLAIMS

i. A robotic lawnmower system (200) comprising a charging station (210}
and a robotic lawnmower {100} configured to operate within a work area according to
an operating schedule, the robotic lawnmower (100) compnising a living object sensor
{175}, comprising a camera {1735}, and a confroller {110} being configured to:

detect and identify an obiect as g living object (270} utilizing the living
object sensor {175y and

adapt the operating schedule accordingly, by

determining a location for the living object (270},

defining a non-working ares {206} overlapping the location of the living
obicct{270} and adapting the operating schedule by operating outside the non-working

ares {206}

2. The robotic lawnmower system (200} according to claim 1, wherein the
robotic lawnmower is further configured to adapt the operating schedule by interrupting
the operation if the living object is detected and identified during an active period of the

robotic lawnmower {100},

3. The robotic lawnmower system {200} sccording o claim | or 2, wherein
the robotic lawnmower is further configured to adapt the operating scheduls by
resumning the operation if the Hving object is detected and identified during an inactive

period of the robotic lawnmower {100}

4. The robotic lawnmower systerm (200} according to any previous claim,
wherein the robotie lawnmower is further configured to continuously or at intervals

sean for a living obiect (2701
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5. The robotic lawnmower sysiem {200} according lo any previous claim,
wherein the robotic lawnmower is further configured o detormine that the living object

{270) has moved and adapt the non-working ares (208} accordingly,

3 8. The robotic lawnmower system {200} sccording o any previous claim,
wherein the robotic lawnmower is further configured to adapt the operating schedule by

pperating the robotic lawnmower in a stlent mode,

7. The robetic lawnmewer system {200} sccording to any previous claim,
13 wherein the robotic lawamower is further configured to adapt its operating schedule by
turning off a grass cutier when operating in g safe area if a living object is detected

therein.

8. The robotic lawmmower system {200} according to any previous claim,
15 wherein the robotic lawnmower is further configured to adapt the operating schedule by

changing the time that the robotic lawnmower is to operate.

9, The robetic lawnmower system {200} according to any previcus claim,
wherein the robotic lawnmower is further configured to adapt the opersting schedule by
3 changing the area, such as 8 segment or an area given by map coordinates, that the

robotic lswnmower is to operale in.

16, The robotic lawnmower system {200} according {o any previous claim,
wherein the robotic lawnmower is further configured o adapt the operating schedule by
25 changing the time that the robotic lawnmower i$ 1o operate in an area, such as a segment

or an area given by map coordinales,

11, The robotic lawnmower system {200} according to any previous claim,
wherein the robotic lawnmower is further configured o identify previously known or
30 defined objects utilizing the controller and the living object sensor {175} and adapt the

operation accordingly.
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12, The robotic lawnmower system {200} according 10 any previous claim,
wherein the system comprises a first robotic lawnmower (1004} and a second robotic

lawnmower (1008}

i3, The robotic lawmmower system {200} according to claim 12, wherein
the first robotic lawnmower {1004 is configured to communicate to the second robeotic

lawnmower {1008} that a living object {270} has been detected and where.

14, The robotic lawamower system {(200) according to claim 12 or 13,
wherein the second robotic lawnmower (100B) 15 configured to receive information that
a living object (270} has been detecied and where from the first robotic lawnmower

{100A) and adapt its operating schedule accordingly.

15, A method for use in 2 robotic lawnmower system (200} comprising a2
charging station {210} and & robotic lawnmower (100} configured o operate within a
worlt area according 1o an operating schedule, the robotic lawnmower {100) comprising
a living object sensor {175}, comprising a camera {1735), the method comprising

detecting and identifying an object as a living object (278} utilizing the
ltving object sensor {175); and

adapting the operating schedule accordingly, by

determining a location for the living obiect (270},

defining a non-working area (206) overlapping the location of the Hving
obiect{270} and adapting the operating schedule by operating outside the non-werking

area {206),
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