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(57) Abstract: The invention relates to a robotic cleaning device comprising a main body (2), a cleaning portion (12) configured to
clean a floor of an area (28) of interest, a propulsion system (7, 8) configured to move the robotic cleaning device (1) across a sur
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the object is moving along the perimeter (30, 30'); and wherein the processing unit (20) is configured to create positional data of the
perimeter (30, 30') out of the continuously recorded positions.



ROBOTIC CLEANING DEVICE WITH PERIMETER RECORDING

FUNCTION

TECHNICAL FIELD

The invention relates to a robotic cleaning device and a method of teaching

the robotic cleaning device a perimeter of at least part of an area.

BACKGROUND

Robotic vacuum cleaners are known in the art. In general robotic vacuum

cleaners are equipped with a drive arrangement in the form of a motor for

moving the cleaner across a surface to be cleaned. The robotic vacuum

cleaners are further equipped with intelligence in the form of

microprocessor(s) and navigation means for causing an autonomous

behaviour such that the robotic vacuum cleaners can freely move around and

clean a space or area in the form of e.g. a room.

In many fields of technology, it is desirable to use robots with an autonomous

behaviour such that they can freely move around a space without colliding

with possible obstacles and walls or the like, which limit a perimeter of a

room.

As an a example, robotic vacuum cleaners exist in the art with the capability

of more or less autonomously vacuum cleaning a room in which furniture

such as tables and chairs and other obstacles such as walls and stairs are

located. Traditionally, these robotic vacuum cleaners have navigated a room

by means of using e.g. ultrasound or light waves or laser beams. These means

of ultrasound, light waves or laser beams enable the robotic vacuum cleaner

to see and avoid driving straight into walls and other obstacles. Further, the

robotic vacuum cleaners must typically be complemented with additional

sensors, such as stair sensors, wall-tracking sensors and various

transponders to perform accurately. Such sensors are expensive and affect

the reliability of the robot. Another way may be to install boundary or

perimeter markers as it is known from robotic lawnmowers. This is however



cumbersome and requires some time from the user prior to using the robotic

vacuum cleaner.

A large number of prior art robotic vacuum cleaners use a technology

referred to as Simultaneous Localization and Mapping (SLAM). SLAM is

concerned with the problem of building a map of an unknown environment

by a mobile robotic vacuum cleaner while at the same time navigating the

environment using the map. This is in some cases combined with a horizontal

scanning laser for range measurement. Further, odometry is used to provide

an approximate position of the robot as measured by the movement of the

wheels of the robot. SLAM and odometry in combination result in a

cumbersome and long process for the robotic vacuum cleaner to adapt and

learn the room or area it is operating in. Thus the first few cleaning processes

may take a long time comprising quite some inefficiencies such as driving

from one edge of the room to another edge without much of a plan how the

cleaning process should be done. In addition double cleaning moves, which

means that certain regions are cleaned twice during the same cleaning

process, may occur.

US 2002/0091466 discloses a mobile robot with a first camera directed

toward the ceiling of a room for recognizing a base mark on the ceiling and a

line laser for emitting a linear light beam toward an obstacle, a second

camera for recognizing a reflective linear light beam from the obstacle. The

line laser emits a beam in the form of straight line extending horizontally in

front of the mobile robot.

The use of a base mark on the ceiling and markers on the ceiling in general

poses certain disadvantages. First, the robot will need to have two cameras

with at least one camera "looking" up towards the ceiling and another camera

looking in the direction of movement and thus in the direction of the laser

beams from the horizontal line laser. This is expensive and complicates the

build up of the robot. Further, the user has to position at least one base mark

on the ceiling by using a chair or ladder.



In addition the robot disclosed in US 2002/0091466 uses the base mark on

the ceiling for determining its location and thus for the mapping and it

requires the help of the ceiling marker to achieve an effective cleaning pattern

and an effective cleaning process. In addition in case the room or area is

large, the user may have to install more than one base mark on the ceiling so

that the robot does not get lost.

The robot described in the above mentioned prior art is thus not as

autonomous as it could be and it has at least the mentioned disadvantages.

SUMMARY

In view of the above stated disadvantages, it is an object of the present

invention to provide a robotic cleaning device that is autonomous and

effective.

A further object is to provide a robotic cleaning device that can be set up

intuitively and in a simple manner.

Another object of the invention is to provide a robotic cleaning device that is

economic.

Another object of the invention is to provide a method, which facilitates the

installation and the starting up phase of the robotic cleaning device.

Disclosed herein is method of teaching a robotic cleaning device a perimeter

of an area of interest, comprising the steps of positioning the robotic cleaning

device so that an obstacle detecting device of the robotic cleaning device can

monitor at least part of the area, controlling the obstacle detecting device of

the robotic cleaning device to follow and continuously record a position of an

object, while the object is moving along the perimeter of at least part of the

area; and creating positional data of the perimeter from the continuous

recordings of the positions of the object.

The method has the advantage that the robotic cleaning device can be

intuitively set up by a user.



The area may be labelled as "clean this area", "clean this area every time",

"clean this area every second time", "clean this area once a week" and/or "do

not clean this area". The robotic cleaning device may be fed with instructions

accordingly, for example via a user interface.

For example, in case a thick carpet is placed within the area, a user may teach

the robotic cleaning device not to clean the carped in order to avoid getting

stuck. On the other hand, regarding the kitchen the user may set the

instructions to "clean once a day" since the kitchen may be more dirty than

other sub-areas or areas.

Further, in case the layout of an area has changed, for example due to moving

of furniture, the user may teach the robotic cleaning device the "new" area or

positional data and thereby reset the positional data of the "old" area.

The robotic cleaning device may be put into a teaching mode via an interface

or the like in order to record the perimeter of the area or at least part of the

area. After the recording and creating of positional data is done, the robotic

cleaning device may be switched to a cleaning mode, in which it is configured

to clean the surface of at least part of the area. The teaching phase may be

finished by confirming this to the robotic cleaning device via a user interface.

Once the robotic cleaning device starts the cleaning process, it may start to

move efficiently from the beginning, since it now knows the area and its

perimeter, because of the recorded map of the perimeter.

Another step of the method may comprise the step of switching the robotic

cleaning device into a cleaning mode, for example via the user interface.

The switching into cleaning mode may help the user to better communicate

with the robotic cleaning device. It may be clear for the robotic cleaning

device what it is supposed to do at what time and to make a clear distinction

between teaching- and cleaning phase.

The above described steps of the method may be performed for another

perimeter and afterwards the recorded perimeters may be combined and



positional data, such as a map, a layout or a floor plan of the area, may be

created from the combined perimeters.

This may be useful when the area is large or when it is complex and

comprises a lot of edges and corners.

The area to be cleaned may thus be divided into a plurality of sub areas.

Alternatively the area may itself form a sub area of a larger surface.

The previously mentioned step may be repeated for various perimeters until

the entire area is covered and positional data of the whole area may be

generated.

Thus the robotic cleaning device may be used in a flexible and versatile

manner.

The map may be labelled via the user interface of the robotic cleaning device

after the recording of the perimeters and the creation of the positional data.

The robotic cleaning device may be configured to combine and remember

various maps of different areas and thus the maps may be named for example

"hallway", or "kitchen" or "living room", etc.

Disclosed herein is further a robotic cleaning device comprising a main body,

a cleaning portion configured to clean a floor of an area of interest and a

propulsion system configured to move the robotic cleaning device across the

area of interest and an obstacle detecting device comprising a processing

unit. The processing unit may be configured to control the propulsion system,

wherein the positioning system is configured to monitor a perimeter of at

least part of the area and to follow and continuously record a position of an

object, while the object is moving along the perimeter to be cleaned. The

processing unit may additionally be configured to create positional data of

the perimeter out of the continuously recorded positions.



Such a robotic cleaning device is easy to set up, it works fast and efficient

from the first cleaning operation or process and it eases the handling for the

user. This may, in addition, allow to intuitively set up the robotic cleaning

device.

The obstacle detecting device may be embodied in the form of a 3D sensor

system.

The 3D sensor system may be embodied in the form of a camera system, a 3D

camera system, infrared (IR) sensors and/or sonar sensors, a microwave

radar, a laser scanner, etc. for detecting obstacles and communicating

information about any detected obstacle to the processing unit.

The robotic cleaning device as described above may operate efficiently from

the beginning without a long lasting phase during which it learns the room or

area and builds up the positional data, such as a map, a layout or a floor plan

of the area, while doing so.

The obstacle detecting device may comprise a 3D sensor system.

3D sensor system may comprise a camera device arranged to record images

of a vicinity of the robotic cleaning device and a first and second vertical line

laser arranged to illuminate said vicinity of the robotic cleaning device. The

processing unit may further be arranged to derive the positional data from

the recorded images.

The camera device and the 3D sensor system, respectively facilitates

recognition of the moving object and it allows keeping track of it. The camera

device may be configured to take a plurality of images per second so that it is

easy for the camera system to keep track of the moving object.

The moving object may move with a speed of o.5m/s to 2.5111/s.

From the images specific characteristics may be derived in order to

determine the exact position of the moving object and to create positional

data of the perimeter via the 3D sensor system.



The processing unit may be configured to extract said characteristics from the

images, for example via a suitable computer program product.

The line laser may improve the quality of the images taken the camera device

and thus they improve the results of the continuous recordings of the

positions of the moving object.

In an embodiment the processing unit may be configured to control the

propulsion system in a manner so that the robotic cleaning device turns more

or less on the spot, while the obstacle detecting device is observing the object,

which moves along the perimeter.

The robotic cleaning device may thus not drive around during the teaching

phase; it may be positioned steadily but with the ability to turn in order to

keep track of the moving object. The line laser may be a vertical line laser.

The robotic cleaning device is configured to be stationary.

Alternatively to the robotic cleaning device that is turning, the positioning

system and the obstacle detecting device may be connected, preferably to the

top of, the main body of the robotic cleaning device in a rotatable manner, so

that it can observe the object, which moves along the perimeter, by rotating

while the main body of the robotic cleaning device is stationary.

Thus it may be possible to provide the robotic cleaning device with a rotatable

positioning system and obstacle detecting device, respectively, so that it can

keep track of the moving object.

In an embodiment the robotic cleaning device may comprise a user interface

for communication with a user.

A user interface may improve the communication between a user and the

robotic cleaning device.

The moving object may be the user itself.



In order to be recognizable, the user may carry a special piece of cloth, such

as a reflective vest or the like.

This makes the teaching phase even more intuitive.

The moving object may be a marker such as a reflector or a sending device,

which may be carried by a user, while the user is following the perimeter.

The sending device may be an ultrasound device, a radio device, an infrared

device or any other device suitable to establish a communication with a

receiver of the robotic cleaning device.

In case a sending device is used, the receiver may be installed in the robotic

cleaning device, said receiver being connected to the processing unit.

A further aspect of the invention relates to a computer program comprising

computer-executable instructions for causing a robotic cleaning device to

perform the above mentioned steps, when the computer-executable

instructions are executed on the processing unit.

Another aspect of the invention relates to a computer program product

comprising a computer readable storage medium, which comprises the

computer program therein.

Generally, all terms used in the claims are to be interpreted according to their

ordinary meaning in the technical field, unless explicitly defined otherwise

herein. All references to "a/an/the element, apparatus, component, means,

step, etc." are to be interpreted openly as referring to at least one instance of

the element, apparatus, component, means, step, etc., unless explicitly stated

otherwise. The steps of any method disclosed herein do not have to be

performed in the exact order disclosed, unless explicitly stated.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now described, by way of example, with reference to the

accompanying drawings, in which:



Fig l schematically illustrates a perspective view of an embodiment of the

robotic cleaning device according to the invention;

Fig. 2 schematically illustrates a bottom up view of a robotic cleaning device

according to the invention;

Fig. 3 schematically illustrates a robotic cleaning device according to the

invention monitoring a perimeter of an area;

Fig. 4 schematically illustrates a similar view as figure 3 illustrating a robotic

cleaning device according to the invention positioned in another area;

Fig. 5 schematically illustrates a similar view as figures 3 and 4, illustrating a

robotic cleaning device according to the invention positioned in a further

area; and

Fig. 6 illustrates a flow chart according to a method of the present invention.

DETAILED DESCRIPTION

The invention will now be described more fully hereinafter with reference to

the accompanying 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 example so that

this disclosure will be thorough and complete, and will fully convey the scope

of the invention to those skilled in the art. Like numbers refer to like

elements throughout the description.

The invention relates to robotic cleaning devices, or in other words, to

automatic, self-propelled machines for cleaning a surface, e.g. a robotic

vacuum cleaner or a robotic floor washer or mop. The robotic cleaning device

1according to the invention can be mains-operated and have a cord, be

battery-operated and powered or use any other kind of suitable energy

source, for example solar energy.



Referring now to the figures, in particular to figures l and 2, an exemplary

embodiment of a robotic cleaning device 1comprising a main body 2 and a

positioning system 4 is illustrated. The main body 2 comprises a propulsion

system 7, 8, and a cleaning member 10 with a nozzle element, a cleaning

opening or a cleaning portion 11. The positioning system 4 comprises a first

vertical line laser 12 and a second vertical line laser 14, an obstacle detecting

device, a processing unit 20 and a user interface 24. The processing unit 20

comprises a storage medium 22 with a computer program product 25, as

illustrated in figure 1.

The obstacle detecting device may be embodied in the form of a 3D sensor

system 15 comprising the first and second vertical line lasers 12, 14.

The 3D sensor system may be embodied in the form of a laser scanner, a

camera, a radar, a 3D camera system, a camera in combination with line

lasers, an infrared scanner, etc.

Figure 1illustrates the positioning system 4 mounted on top of the main body

2 of the robotic cleaning device 1. In this case the positioning system 4 is

fixedly mounted to the main body 2 so that the 3D sensor system 15 generally

looks in the forward direction (c.f. figure 2) of the robotic cleaning device.

Alternatively the positioning system 4 may be rotatably mounted on the main

body 2 (c.f. figure 5). This may require a driving mechanism configured to

drive the rotation (clock-wise and counter clock-wise) of the positioning

system 4. The driving mechanism may be connected to the processing unit 20

and control means, respectively, since the processing unit 20 or control

arrangement may drive the rotating movement of the positioning system 4.

The positioning system 4 may also comprise a user interface 24 for improving

communication between the robotic cleaning device 1and the user.

With respect to Figure 1, for illustrational purposes, the obstacle detecting

device and the positioning system 4, respectively and the 3D sensor system 15

is separated from the main body 2 of the robotic cleaning device 1. However,

in a practical implementation, the 3D sensor system 15 is likely to be



integrated with the main body 2 of the robotic cleaning device 1to minimize

the height of the robotic cleaning device 2, thereby allowing it to pass under

obstacles, such as e.g. a sofa.

The propulsion system 7, 8 of the robotic cleaning device 1, as best illustrated

in figure 2, may comprise a driving mechanism 7, the drive arrangement 8

and driving wheels 36, 38. The driving wheels 36, 38 may be configured to be

moved independently form each other via drives 9, 9' of the drive

arrangement 8. Each of the driving wheels 36, 38 may comprise a drive 9, 9'.

The driving arrangement 8 and thus the two the drives 9, 9' may be

connected to the processing unit 20 or control means. Each drive 9, 9' may

further include a suspension for the according driving wheel 36, 38 and a

gear box.

Alternatively, the propulsion system 7, 8 may be embodied in the form of a

crawler system, a hoover craft system or as illustrated with a drive

arrangement 8 comprising drives 9, 9' and driving wheels 36, 38.

With further reference to Figure 1, the processing unit 20 embodied in the

form of one or more microprocessors is arranged to execute a computer

program 25 downloaded to a suitable storage medium 22 associated with the

microprocessor, such as a Random Access Memory (RAM), a Flash memory

or a hard disk drive. The processing unit 20 is arranged to carry out a method

according to embodiments of the present invention when the appropriate

computer program 25 comprising computer-executable instructions is

downloaded to the storage medium 22 and executed by the processing unit

20. The storage medium 22 may also be a computer program product

comprising the computer program 25. Alternatively, the computer program

25 may be transferred to the storage medium 22 by means of a suitable

computer program product, such as a digital versatile disc (DVD), compact

disc (CD) or a memory stick. As a further alternative, the computer program

25 may be downloaded to the storage medium 22 over a network. The

processing unit 20 may alternatively be embodied in the form of a digital

signal processor (DSP), an application specific integrated circuit (ASIC), a



field-programmable gate array (FPGA), a complex programmable logic device

(CPLD), etc.

Figure 2 illustrates one of the possible shapes of the robotic cleaning device 1.

Such a shape may improve the ability of the robot to reach into corners and

edges. The main body 2 of this robotic cleaning device has a front end portion

13 with a front end periphery 17, a rear end portion 48, a right side periphery

44 connecting the front end periphery 17 and the rear end portion 48 and a

left side periphery 46 connecting the front end periphery 17 and the rear end

portion 48. The front end portion 13 of the main body 2 of the robotic

cleaning device 1is the portion of the main body 2 located between drive

shaft 40 and a front end periphery 17. The front end portion 13 may be

essentially quadrilateral-shaped, possibly with slightly rounded corners

where the front end periphery 17 meets the right side periphery 44 and the

left side periphery 46, respectively. The front end periphery 17 is flat/straight

or slightly curved as shown in Figure 2 in order to reach far into corners.

Other types of robotic cleaning devices having a round or circular shape may

also be configured to perform or operate according to the invention.

The front end portion 13 may additionally comprise a bumper (not shown) .

The bumper may be configured to be replaceable.

A rotating brush (not shown) may be arranged on a protruding portion of the

main body 2. The rotating brush may rotate to move debris towards the

opening 11 or nozzle element of the cleaning member 11. The brush may be

configured and positioned on the protruding member so that it extends over

the periphery of the main body 2 and/or bumper.

The cleaning portion 10 may further comprise a nozzle or opening and a

suction fan that sucks debris form the cleaning portion 11 into a debris

container.

Alternatively the cleaning portion 11 may be a sweeping brush or a floor mop.



Figure 6 illustrates method steps according to a method of the invention

performed by the robotic cleaning device according to the invention. The

method relates to the teaching of a perimeter 30 or perimeters 30, 30' of an

area 28 or at least part of an area. The robotic cleaning device 1may be

positioned S01 so that it can observe or monitor at least a part of the area 28

to be cleaned. This may be within or outside of the area 28 and the perimeter

30, 30' respectively. The robotic cleaning device 1may be configured to

position itself automatically so it can monitor the perimeter 30, 30' or

alternatively it may be positioned by the user accordingly. The monitoring

may be performed by the positioning system 4 via the obstacle detecting

device/the 3D sensor system 15 and the first- and second vertical line lasers

12, 14. The 3D sensor system may comprise a camera device 18 configured to

record images, which are illuminated by the vertical line laser 12, 14. After the

positioning, the positioning system 4 and the obstacle detecting device,

respectively, may be controlled S02 to follow and continuously record a

position of an object 34, while the object is moving along the perimeter 30 of

at least part of the area 28 to be cleaned. The processing unit 20 and the

storage medium 22 may be configured to store the continuous measured

positions and create S03 a map from the continuous recordings of positions

of the moving object 34.

The method may optionally include a first decision maker 42 where it is

decided whether the positioning system 4 and the obstacle detecting device

and thus the 3D sensor system, respectively, should record another perimeter

30' or whether the recording is finished.

When the recording is finished a user may confirm this to the robotic

cleaning device via a user interface 24, arranged on the main body 2 of the

robotic cleaning device 1. Alternatively the robotic cleaning device 1may

generate this confirmation automatically as later on disclosed herein. After

the confirmation the processing unit 20 may then generate a map based on

the recorded positions of the moving object 34.



Alternatively, in case the recording is continued So3a, the steps of positioning

S01, controlling S02 and creating S03 are repeated until the entire area 28 to

be cleaned is covered. The user may confirm to the robotic cleaning device 1

when the recording is done and the robotic cleaning device 1may then

combine the recorded maps in order to generate a map of the entire are 28.

This may e useful when large areas 28 to be cleaned are mapped.

Using an interface 24 may ease the set up of the robotic cleaning device 1, it is

however not necessary to perform the invention. Other means of

communication between user and the robotic cleaning device 1, such as visual

signs or the like may be applied.

The moving object 34 may for example be the user him/herself, a reflector or

a sending device such as infrared or radio transmitter carried by the user. In

order to improve the recognition of the user she/he may carry a reflecting

vest or the like.

The robotic cleaning device 1may have two modes of operation, a teaching

mode, in which the robotic cleaning device 1learns the perimeters 30, 30'

and generates the map of the perimeters 30, 30' and finally the area 28 to be

cleaned and a cleaning mode in which it is configured to clean the area 28.

This modes are however not essential to perform the method according to the

invention. They may be used to improve communication between a user and

the robotic cleaning device 1and in order to improve clarity or in order to

clearly distinguish between the two operating modi of the robotic cleaning

device 1.

The user interface 24 may additionally be used to type in names, such as for

example "kitchen", "bathroom" or "laundry room" of different recorded areas

28. The naming of areas 28 may be performed after confirming S04 the

finishing of the recordings, as shown in figure 6.

Referring now to figures 3 to 5 various areas 28 to be cleaned are illustrated.

In the examples shown in figures 3 to 5, the robotic cleaning device 1 is



continuously recording the positions of the moving object 34 while it is

moving along the dashed line, which illustrates the perimeter 30.

Referring now to figure 3, the recording and teaching of a relatively simple

area 28 to be cleaned is explained below. The robotic cleaning device 1is

positioned in a region of the area 28 from where it can observe and monitor

the whole perimeter 30. In Figure 3, the perimeter 30 is more or less the

boundary of the area 28. The robotic cleaning device 1may be configured to

position itself automatically while following the moving object 34. Preferably

the robotic cleaning device 1turns on the spot, however small movements

during the controlling and recording S02 are possible and do also fall under

the scope of invention.

The moving object 34 is initially arranged within the angle of view of the 3D

sensor system 15 of the positioning system 4 of the robotic cleaning device 1.

Since the obstacle detecting device and the 3D sensor system 15 comprising a

camera device 18 is configured to take a plurality of photos per second the

processing unit 20 can generate commands for the propulsion system 7, 8

quickly, so quickly that the positioning system 4 and the obstacle detecting

device, respectively, when the positioning system 4 and the obstacle detecting

device, respectively, is rotatably mounted on the main body 2, are able to

follow the movement path of the moving object 34 along the perimeter 30.

The moving object 34 is following the perimeter 30 in a counter-clockwise

direction A and thus the robotic cleaning device 1, the obstacle detecting

device and the positioning system 4, respectively, are rotating or turning in

the same direction B, namely counter-clockwise. Alternatively, the moving

object 34 may move along the perimeter 30, 30' clockwise the obstacle

detecting device and the positioning system 4 or the robotic cleaning device 1

may rotate or turn clockwise accordingly.

The robotic cleaning device 1and the processing unit 20, respectively, may be

configured to automatically recognize when the moving object 34 has

completed a round along the perimeter 30 so that it may automatically stop



the continuous recording of the positions and generate a map of the

perimeter 30.

The robotic cleaning device 1may be positioned or position itself within the

area 28 or perimeter 30, 30' to be recorded or outside of the area 28 or

perimeter 30, 30' to be recorded. The main criteria is that the obstacle

detecting device the 3D sensor system 15 and thus the camera device 18 and

the first and second line lasers 12, 14 can, at least more or less, see the entire

perimeter 30 of the area 28. The dashed lines in figures 3 and 4, illustratively

show the angle a of view of the obstacle detecting device and the 3D sensor

system 15, respectively.

The area 28 illustrated in figure 3 may be recorded and mapped by

performing the steps S01-S03 once so that the confirmation of the continuous

recording of the positions may be given to the robotic cleaning device as soon

as the round of the moving object 34 along the perimeter 30 is completed.

Figure 4 illustrates a larger area 28 to be cleaned having a different layout as

the one shown in figure 3. In the area 28 according to figure 4, the obstacle

detecting device and the 3D sensor system 15, respectively, cannot see the

entire area 28 from a single spot within or outside the area 28, when it is

assumed, that the outer boundary of the area 28 are walls of a house or the

like. For this reason the method steps of positioning S01 the robotic cleaning

device 1, controlling S02 the positioning system 4 and creating S03 a map

have to be repeated, whereby in this special case, the robotic cleaning device 1

has to change position from spot D to spot C, since from these two spots D, C

it can observe and monitor the entire area 28. The robotic cleaning device 1

will thus in this case decide that the recording is not yet finished 42 and

proceed with repeating the method steps S01 to S03 for another perimeter

30'. Before doing so, a second decision maker 44 will demand if a transfer of

the robotic cleaning device 1from the current recording spot D to a new

recording spot C is necessary (c. f. Figure 6). In the example shown in figure

4, the processing unit 20 will decide, based on the images taken by the

camera device 18, that a transfer along a transfer path 36 is necessary to



record the other perimeter 30' for mapping the perimeter 30, 30' of the entire

area 28. The transfer path 36 extends between a first spot D of recording and

a second spot C of recording. In order to later on combine the generated

maps, the transfer path 36 has to be remembered and stored by the

processing unit 20 and the storage medium 22, respectively. Information

such as length and direction of the transfer path 36 will be needed in order to

generate a combined map out of the recorded maps later on.

When the robotic cleaning device 1arrived in the second recording spot C it

positions itself and performs the steps S01-S03 accordingly for the other

perimeter 30'. Once this is done the two generated maps of the two

perimeters are combined and a map of the entire area is generated. While

generating the map of the entire area 28, the boundary line 32, which was

used as an imaginary boundary between the two perimeters 30, 30' may be

eliminated by the processing unit 20 and its computer program 25.

Alternatively this boundary line 32 may remain and the robotic cleaning

device 1may clean the entire area 28 in two stages, first the one perimeter 30

and then the other perimeter 30'.

There may be more than two perimeters 30, 30' depending on the size of the

area 28 and the amount of fixed obstacles within the area 28. The area 28

may be split up into as many perimeters as necessary. This split up or if a

split up is necessary may either be decided by the user or by the robotic

cleaning device 1. It is even possible that the robotic cleaning device 1gives

the user as moving object 34 instructions what to do and where to move next.

Figure 5 illustrates a similar area 28 as figure 3 but this time the area 28 is

divided into two perimeters 30, 30'. In this case the robotic cleaning device 1

does not have to move from a first spot D to a second spot C in between the

recordings or performing of steps S01 to S03, since it is possible to monitor

the whole area 28 from various spots or regions. In Figure 5 it is further

indicated, that the positioning system 4 and the 3D sensor system 15 of the

robotic cleaning device 1is able to rotate in order to follow the moving object

34, whereas in figures 3 and 4, it is the whole robotic cleaning device 1that
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was turning or rotating, for example by rotating the wheels 36, 38 in opposite

directions. The positioning system 4 and the 3D sensor system 15 or the

obstacle detecting device are thus following the moving object 34, while it is

moving along the perimeters 30, 30', whereby the main body 2 of the robotic

cleaning device 1remains idle.

Again, after the first perimeter 30 has been recorded, the robotic cleaning

device 1generates a confirmation, since it will realize that the continuous

recorded positions are overlapping after the round along the perimeter 30

has been completed.

The confirmation may alternatively be done manually by the user via the user

interface 24.

The boundary line 32, as illustrated in figure 5, may also be eliminated by the

processing unit 20 and the computer program 25 when the two perimeters

30, 30 are combined to generate a map of the entire area 28.

The processing unit 20 and the storage medium 22 may be configured to

store and remember various maps of various areas 28 of an apartment or a

house for example.

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 above are equally possible

within the scope of the invention, as defined by the appended patent claims.



CLAIMS

1. A method of teaching a robotic cleaning device (1) a perimeter

(30) of an area (28) of interest, comprising the steps of:

- positioning (S01) the robotic cleaning device (1) so that an obstacle

detecting device of the robotic cleaning device (1) can monitor at least

part of the area (28);

- controlling (S02) the obstacle detecting device of the robotic

cleaning device (1) to follow and continuously record a position of an

object (34), while the object (34) is moving along the perimeter (30)

of the area (28) of interest; and

- creating (S03) positional data of the perimeter (30) from the

continuous recordings of the positions of the object (34).

2. The method according to claim 1further comprising the step of

finishing the teaching by signalizing this via a user interface (24),

which indicates to the robotic cleaning device that the recording of

the perimeter (30) is finished.

3. The method according to claim 1or 2, further comprising the step

of switching the robotic cleaning device (1) into a cleaning mode via

the user interface (24).

4. The method according to any of claims 1to 3, further comprising

performing the steps (So3a) according to claim 1for another

perimeter (30'), combining the recorded perimeters (30, 30') and

creating positional data of the combined, recorded perimeters (30,

30') from the continuous recordings of the positions.

5. The method according to the previous claim 4, wherein the step of

claim 4 is repeated as many times as necessary to cover the entire

area (28).



6. The method according to any of claims l to 5, comprising the step

of labelling the positional data of the perimeter (30, 30') via the user

interface (24).

7. A robotic cleaning device comprising:

- a main body (2)

- a cleaning portion (12) configured to clean a floor of an area (28)

of interest;

- a propulsion system (8) configured to move the robotic cleaning

device (1) across the surface of the area (28);

- an obstacle detecting device comprising a processing unit (20), the

processing unit (20) being configured to control the propulsion

system (8);

characterized in that the obstacle detecting device is configured to

monitor a perimeter (30, 30') of the area (28) and to follow and

continuously record a position of an object (34), while the object is

moving along the perimeter (30, 30'); and wherein the processing

unit (20) is configured to create positional data of the perimeter (30,

30') out of the continuously recorded positions.

8. The robotic cleaning device according to claim 7, wherein the

obstacle detecting device comprises a 3D sensor system (15).

9. The robotic cleaning device according to claim 8, wherein said 3D

sensor system (15) comprises:

- a camera device (18) arranged to record images of a vicinity of

the robotic cleaning device; and

- a first and second vertical line laser (12, 14) arranged to

illuminate said vicinity of the robotic cleaning device;

- the processing unit (20) further being arranged to derive the

positional data from the recorded images.



10. The robotic cleaning device according to claim 9, wherein the

processing unit (20) derives a characteristic from the images in order

to create positional data of the perimeter (30, 30').

11. The robotic cleaning device according to any of claims 7 to

10, wherein the processing unit (20) is configured to control the

propulsion system (8) in a manner so that the robotic cleaning device

(1) turns more or less on the spot, while the obstacle detecting device

is observing the object (34), which moves along the perimeter (30,

30')·

12. The robotic cleaning device according to any of claims 7 to

10, wherein the obstacle detecting device is connected to the main

body (2) of the robotic cleaning device (1) in a rotatable manner, so

that it can observe the object (34), which moves along the perimeter

(30, 30'), by rotation while the robotic cleaning device (1) is

stationary.

13. The robotic cleaning device according to any of the previous

claims, comprising a user interface (24) for communication with a

user.

14. The robotic cleaning device according to any of the previous

claims, wherein the moving object (34) is a user.

15. The robotic cleaning device according to the previous claims

7 to 13, wherein the moving object (34) is a marker such as a reflector

or a sending device, said marker or sending device being carried by a

user, while she/he is following the perimeter (30, 30').

16. A computer program (25) comprising computer-executable

instructions for causing a robotic cleaning device (1) to perform the

steps recited in any one of claims 1-6 when the computer-executable

instructions are executed on a processing unit (20) included in the

device.



17. A computer program product comprising a computer

readable storage medium (22), the computer readable storage

medium (22) having the computer program (25) according to claim

16 embodied therein.
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