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DESCRIPTION

TECHNICAL FIELD

[0001] This application relates to a method, a robotic work tool system, a robotic work tool and
a computer-readable storage medium for an improved navigation for a robotic work tool.

BACKGROUND

[0002] Lawnmower robots are equipped with grass cutting tools, such as blades. As the
lawnmower robots work outside they come in contact with stones, rocks, wood and debris of all
sorts. As such, they run a risk of being damaged if they should hit such an object. VWhen a
grass cutting device gets damaged it needs to be replaced to ensure proper operation. There
IS also a risk that the lawnmower robot is further damaged as the damaged cutting tool is
rotated at high speeds. Also, these blades are often sharp and it would be beneficial if they
were found easily to prevent injuries to children and pets playing in a garden being serviced by
the lawnmower robot. Also, the blades or other cutting devices may be repaired. |t would
therefore be beneficial if they could be located easily.

[0003] Furthermore, If the damage Is not major, it may take time to notice that the operation of

the robotic work tool provides a reduced effect. In other words, it may take time to notice that
the grass Is not cut as well as it should.

[0004] Even If the problems have been discussed with reference to lawnmower robots, other
robotic work tools also suffer from similar problems.

[0005] There Is thus a need for a manner of detecting when a work tool Is damaged. US
2003/144774 A1 discloses a kit for converting a conventional gasoline-fueled walk-behind
lawnmower to a robotic lawnmower. The kit comprises a vibration sensor for detecting a
broken blade or continuous ramming of an object. Document US2014/116017 A1 discloses a
further mower with a vibration sensor, but it iIs not a robotic tool with a controller capable of
determining If the tool has been damaged or lost.

SUMMARY

[0006] It iIs an object of the teachings of this application to overcome the problems listed above
by providing a robotic work tool comprising a work tool, a tool damage detector and a controller
for controlling the operation of the robotic work tool, wherein the robotic work tool I1s a
lawnmower robot, the work tool Is a grass cutting device, and the operation Is a mowing
operation, the robotic work tool being configured to detect that the work tool is damaged or lost
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by detecting an irregularity utilizing the tool damage detector and thereby determining that the
work tool I1s damaged or lost, wherein the controller is further configured to note a current
position when it Is determined that the work tool is damaged or lost.

[0007] In one embodiment the controller is further configured to discontinue operation. In one
embodiment the controller 1s further configured to determine that the operation should be
discontinued If sensed vibrations are above a vibration threshold and/or the load exerted on a
driving shaft is below a load threshold.

[0008] In one embodiment the controller is further configured to return to a servicing station .
In one embodiment the controller iIs further configured to return to the position where the
damage was detected. In one embodiment the controller is further configured to provide an
Indication, such as the coordinates, for the position where the damage was detected through a
user interface or a communication interface also comprised in the robotic work tool.

[0009] In one embodiment the controller is further configured to stop at the position where the
damage was detected.

[0010] In one embodiment the tool damage detector I1s configured to sense vibrations In the
robotic work tool as a whole, on a shaft driving the work tool, and/or on the work tool motor ,
and If the vibrations increase above a threshold or at a change rate above a threshold, the
robotic work tool determines that the work tool is damaged or lost.

[0011] In one embodiment the tool damage detector i1s configured to sense audible noise,
wherein noise above a threshold indicates that the work tool iIs damaged or lost.

[0012] In one embodiment the tool damage detector i1s configured to detect a change in weight
of the robotic work tool or the weight exerted on a shaft driving the work tool.

[0013] In one embodiment the tool damage detector is configured to detect a change In
balance of the robotic work tool or the balance of a shaft driving the work tool.

[0014] In one embodiment the tool damage detector i1s configured to sense the load exerted
on the work tool, wherein a decline In load below a threshold level, or a sudden decline which
IS maintained, indicates that the work tool is lost or damaged.

[0015] It is also an object of the teachings of this application to overcome the problems listed
above by providing a robotic work tool system comprising a charging station and a robotic work
tool according to any preceding claim.

[0016] It i1s also an object of the teachings of this application to overcome the problems listed
above by providing a method for use Iin robotic work tool comprising a work tool and a tool
damage detector , the method comprising

detecting that the work tool 1s damaged or lost by detecting an irregularity utilizing the tool
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damage detector and thereby determining that the work tool is damaged or lost, and
noting a current position when it is determined that the work tool is damaged or lost.

[0017] It 1s also an object of the teachings of this application to overcome the problems listed
above by providing a computer readable storage medium encoded with instructions that, when
executed on a processor, performs a method according to herein.

[0018] The Inventors of the present invention have realized, after inventive and insightful
reasoning that by sensing vibrations or unbalance it may be detected that a cutting device, or
other work tool has been damaged and thereby prevent further damage to the robotic work
tool.

[0019] 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 claims are to be interpreted according to their ordinary
meaning In the technical field, unless explicitly defined otherwise herein. All references to
"alan/the [element, device, component, means, step, etc]’ are to be interpreted openly as
referring to at least one instance of the element, device, 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 DRAWINGS

[0020] The invention will be described In further detail under reference to the accompanying
drawings In which:

Figure 1 shows a schematic overview of a robotic work tool according to one embodiment of
the teachings of this application;

Figure 2 shows a schematic view of a robotic working tool system according to one
embodiment of the teachings of this application;

Figure 3 shows a schematic view of a robotic working tool system In operation according to
one embodiment of the teachings of this application;

Figure 4 shows a schematic view of a robotic working tool system In operation according to
one embodiment of the teachings of this application;

Figure 5 shows a schematic view of a robotic work tool system according to herein;
Figure 6 shows a flowchart for a general method according to herein; and

Figure 7 shows a schematic view of a computer-readable medium according to herein.
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DETAILED DESCRIPTION

[0021] The disclosed embodiments 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 iIn many different forms and should not be construed as
imited 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.

[0022] Figure 1 shows a schematic overview of a robotic work tool 100 having a body 140 and
a plurality of wheels 130. In the exemplary embodiment of figure 1 the robotic work tool 100
has 4 wheels 130, two front wheels 130" and the rear wheels 130". At least some of the wheels
130 are drivably connected to at least one electric motor 150. It should be noted that even if
the description herein is focussed on electric motors, combustion engines may alternatively be
used possibly in combination with an electric motor.

[0023] In the example of figure 1, the rear wheels 130" are connected to each an electric
motor 150. This allows for driving the rear wheels 130" independently of one another which, for
example, enables steep turning.

[0024] The robotic work tool 100 also comprises a controller 110. The controller 110 may be
Implemented using Instructions that enable hardware functionality, for example, by using
executable computer program instructions in a general-purpose or special-purpose processor
that may be stored on a computer readable storage medium (disk, memory etc) 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 control the operation of the robotic work tool
100 Iincluding, but not being limited to, the propulsion of the robotic work tool. The controller
110 may be implemented using any suitable, publically available processor or Programmable
Logic Circuit (PLC). The memory 120 may be implemented using any commonly known
technology for computer-readable memories such as ROM, RAM, SRAM, DRAM, FLASH,
DDR, SDRAM or some other memory technology.

[0025] The robotic work tool 100 may further have at least one sensor 170, in the example of
figure 1 there are two sensors 1/0, arranged to detect a magnetic field (not shown). The
sensors are connected to the controller 110 and the controller 110 is configured to process any
signals received from the sensors 1/70. The sensor signals may be caused by the magnetic
fleld caused by a control signal being transmitted through a boundary wire (for more details on
charging stations, control signals and boundary wires, see the description below with reference
to figure 2). This enables the controller 110 to determine whether the robotic work tool 100 is
close to or crossing a boundary wire, or inside or outside an area enclosed by the boundary
wire.
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[0026] The robotic work tool 100 also comprises a work tool 160, which may be a grass cutting
device, such as a rotating blade 160 driven by a cutter motor 165. The grass cutting device
may also or alternatively be a disc carrying one or more grass cutting plates or blades. It
should be noted that different kinds of grass cutting devices may be used with the manners
taught herein. The cutter motor 165 I1s connected to the controller 110 which enables the
controller 110 to control the operation of the cutter motor 165. The controller may also be
configured to determine the load exerted on the rotating blade, by for example measure the
power delivered to the cutter motor 165 or by measuring the axle torque exerted by the
rotating blade. The robotic work tool 100 also has (at least) one battery 180 for providing
power to the motors 150 and the cutter motor 165.The robotic work tool 100 Is, In one
embodiment, a lawnmower robot.

[0027] The robotic work tool 100 may also be arranged with a position determining device 190,
such as a GNSS (Global Navigation Satellite System) device 190. In one embodiment the
GNSS device 1s a GPS (Global Positioning Service) device 190. The GNSS device 190 is
connected to the controller 110 for enabling the controller 110 to determine a current position
for the robotic work tool 100 using the GNSS device and to control the movements of the
robotic work tool 100 based on the position.

[0028] The robotic work tool 100 may further be arranged with at least one sensor 195 for
providing signals for deduced reckoning navigation, also referred to as dead reckoning.
Examples of such deduced reckoning navigation sensors 195 are odometers and compasses.

[0029] The robotic work tool 100 may further be arranged with a wireless communication
Interface 197 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
Bluetooth ™ Global System Mobile (GSM) and LTE (Long Term Evolution) to name a few.

[0030] Figure 2 shows a schematic view of a robotic work tool system 200 comprising a
charging station 210 and a boundary wire 250 arranged to enclose a working area 205, the
working area 205 not necessarily being a part of the robotic work tool system 200, in which the
robotic work tool 100 Is supposed to service. The charging station 210 has a charger 220
coupled to, In this embodiment, two charging plates 230. The charging plates 230 are
arranged to co-operate with corresponding charging plates (not shown) of the robotic work tool
100 for charging the battery 180 of the robotic work tool 100. The charging station 210 also
has, or may be coupled to, a signal generator 240 for providing a control signal (not shown) to
be transmitted through the boundary wire 250. The control signal preferably comprises a
number of periodic current pulses. As Is known In the art, the current pulses will generate a
magnetic field around the boundary wire 250 which the sensors 170 of the robotic work tool
100 will detect. As the robotic work tool 100 (or more accurately, the sensor 170) crosses the
boundary wire 250 the direction of the magnetic field will change. The robotic work tool 100 will
thus be able to determine that the boundary wire has been crossed. The use of more than one
sensor 1/0 enables the controller 110 of the robotic work tool 100 to determine how the robotic
work tool 100 is aligned with relation to the boundary wire 250 by comparing the sensor signals
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received from each sensor 170. This enables the robotic work tool to follow the boundary wire
250, for example when returning to the charging station 210 for charging.

[0031] Optionally, the charging station 210 also has a guide cable 260 for enabling the robotic
work tool to find the entrance of the charging station 210. In one embodiment the guide cable
260 1s formed by a loop of the boundary wire 250. In one embodiment the guide wire 260 Is
used to generate a magnetic field for enabling the robotic work tool 100 to find the charging
station without following a guide cable 260.

[0032] Figure 3 shows a schematic side view of a robotic work tool 100 having a work tool 160,
such as a grass cutting device. In this example, the grass cutting device I1s exemplified as a
disc, but other variants are also possible and work well with the teachings herein. As has been
discussed before, the grass cutting device 160 is driven by a grass cutter motor 165. Also
arranged In the robotic work tool 100 Is a tool damage detector 162 configured to detect when
the tool 160 1s damaged.

[0033] The tool damage detector may 162 be configured to sense vibrations in the robotic
work tool 100 as a whole, on a shaft 163 driving the grass cutting device 160, or on the work
tool motor 165, and If the vibrations increase above a threshold or at a change rate above a
threshold (sudden changes which are maintained), the robotic work tool 100 may determine
that the work tool 160 has suffered a damage.

[0034] The tool damage detector 162 may also be configured to sense audible noise indicating
that something I1s damaged.

[0035] The tool damage detector 162 may also be configured to detect a change in weight of
the robotic work tool or the weight exerted on the shaft 163. A change In weight indicates that
something has gone missing, indicating that the work tool 160 I1s damaged or lost. A sensor for
detecting a change in weight may be implemented as part of lift or collision detection means.

[0036] The tool damage detector 162 may also be configured to detect a change In balance of
the robotic work tool or the balance of the shaft 163. A change In balance indicates that
something has gone missing, indicating that the work tool 160 i1s damaged or lost. A sensor for
detecting a change in balance may be implemented as part of lift or collision detection means.

[0037] The tool damage detector may be a vibration sensor (possibly implemented as part of a
collision or lift detector) arranged to send signals to the controller 110 which then processes
the signals to determine If such changes in vibration has occurred.

[0038] Such means are designed to detect smaller movements of the cover relative the body
of a robotic work tool. Since any vibrations in the work tool 160 would propagate through the
body and to the cover, being translated to the cover through the lift/collision detection means,
they may also be used to detect such vibrations. Naturally there iIs always some vibration
during operation, especially if the robotic work tool is moving, or IS moving over an uneven
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surface. Should an increase In vibrations be detected, the controller may be configured to
arrest or stop the movement of the robot. If the Increase In vibrations is still on an increased or
heightened level, the robotic work tool may determine that there i1s damage to the blade(s).
The Increase In vibration that will trigger a detection may be an absolute value or it may be a
relative value compared to the current vibration level, where for example, an increase of 10%,
20 %, 30 %, 40 %, 50 % or more will trigger a determination If damage has been detected. The
threshold level used will depend on the design of the actual robotic work tool and the
arrangement and the sensitivity of the sensor used.

[0039] The tool damage detector 162 may also be configured by the controller 110 sensing the
load exerted on the work tool 160. The load may be sensed by sensing the actual torque on
the shaft 163 or by monitoring the power being used by the tool motor 165. A decline In load
below a threshold level, or a sudden decline which is maintained, may indicate that the work
tool 1s lost or damaged. Alternatively a constantly changing (apart from normal smaller
deviations/variations) may be indicative that the blade(s) has been damaged.

[0040] Also, a sudden increase, possibly repeated, may be indicative that the robotic work tool
has come across a hard object which may damage the blade. The robotic work tool may then
take action as If a blade(s) was damaged pre-emptively.

[0041] In an embodiment having blade(s) that is pivotably arranged to the working tool disc,
such as pivoting knife blades arranged on a knife disc, there may be a sensor arranged to
detect If the blades are still pivoting, or indeed present. If the blades are not pivoting (over a

period of time, for example 1, 2, 3, 4 or 5 seconds), the blade(s) is most likely damaged or
gone missing. This could be combined with the measurement of the power load.

[0042] A sensor (optic or magnetic) could also be arranged close to the knife disc or work tool
160 and detect any variations in the movement of the disc which would then also be indicative
of damaged blade(s).

[0043] Alternatively or additionally a sensor (optic or magnetic) could also be arranged close to
the drive shaft of the work tool for detecting movements of the shaft off its axis. This could also
be indicative of damaged blade(s).

[0044] It should be noted that the manners of detecting any variations in balance may be
combined.

[0045] Any Increase or change as discussed above, could be detected as an absolute value or
as a relative value. If the change exceeds a threshold level or changes at a rate exceeding a
threshold level, the robotic work tool may determine that a blade is (probably) damaged or lost.

[0046] Figure 4 shows a schematic side view of a robotic work tool 100 with a damaged work
tool 100. As Is Indicated the work tool 160 Is vibrating. Figure 5 shows a schematic view of a
robotic work tool system 200 according to herein and figure 6 shows a flowchart for a general
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method according to herein.

[0047] The robotic work tool 100 is configured to detect 610 that the work tool 100 Is damaged
or lost by detecting an irregularity, such as by sensing vibrations, noise, unbalance or weight
changes 612 or by sensing or detecting 614 a change In the load exerted on the work tool 160
and thereby detecting that the work tool 160 1s damaged or lost 620.

[0048] As the robotic work tool 100 detects that the grass cutting device 160 has been
damaged or lost, the robotic work tool 100 may be configured to note or record 630 its current
position P. The robotic work tool 100 may be configured to determine the position of the robotic
work tool 100 using position determining device(s), such as a GNSS device 190 or a deduced
reckoning device 195.

[0049] The robotic work tool 100 may then be configured to determine that the mowing
operation should be discontinued 640. The robotic work tool may be configured to determine
that the mowing operation should be discontinued If the sensed vibrations are above a
vibration threshold 642 and/or the load exerted i1s below a load threshold 644. If the robotic
work tool 100 determines to discontinue the mowing operation, to reduce the risk of damage to
the robotic work tool 100, the robotic work tool 100 may be configured to return 650 to the
charging station 210 or other servicing station or to stop 670 at the position P where the
damage was detected. If the robotic work tool 100 stops it may signal an error by for example
emitting a sound or flashing a light. The robotic work tool 100 may also signal an error to the
charging station or to a remote control.

[0050] If the robotic work tool 100 has returned to the charging station 210, the robotic work
tool 100 may be configured to return 655 to the position P where the damage was detected
upon receiving user input (through a user interface 166) or when activated next time If no
service has been made. The robotic work tool 100 may also or alternatively be configured to
provide an indication 660, such as the coordinates, for the position P where the damage was
detected through the user interface 166 or communication interface 197.

[0051] In this manner, the robotic work tool may indicate to a user that the cutting device Is
damaged and possibly needs to be replaced thereby providing a better operation result and
preventing further damage to the robotic work tool.

[0052] Figure 7 shows a schematic view of a computer-readable medium as described in the
above. The computer-readable medium 70 Is In this embodiment a data disc 70. In one
embodiment the data disc 70 Is a magnetic data storage disc. The data disc 70 1s configured to
carry Instructions 71 that when loaded into a controller, such as a processor, executes a
method or procedure according to the embodiments disclosed above. The data disc 70 Is
arranged to be connected to or within and read by a reading device 72, for loading the
Instructions into the controller. One such example of a reading device 72 In combination with
one (or several) data disc(s) 70 i1s a hard drive. It should be noted that the computer-readable
medium can also be other mediums such as compact discs, digital video discs, flash memories
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or other memory technologies commonly used. In such an embodiment the data disc 70 Is one
type of a tangible computer-readable medium 70.

[0053] The instructions 71 may also be downloaded to a computer data reading device 74,
such as the controller 110 or other device capable of reading computer coded data on a
computer-readable medium, by comprising the instructions 71 Iin a computer-readable signal
/3 which 1s transmitted via a wireless (or wired) interface (for example via the Internet) to the
computer data reading device 74 for loading the instructions 71 into a controller. In such an
embodiment the computer-readable signal 73 I1s one type of a non-tangible computer-readable
medium 70.

[0054] The Instructions may be stored in a memory (not shown explicitly in figure 7, but
referenced 120 iIn figure 1) of the computer data reading device 74.

[0055] References to computer program, instructions, code etc. should be understood to
encompass software for a programmable processor or firmware such as, for example, the
programmable content of a hardware device whether Instructions for a processor, or
configuration settings for a fixed-function device, gate array or programmable logic device etc.

[0056] 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.
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Patentkrav

1. Robotarbejdsvaerktoi, der omfatter et arbejdsvaerkto]

pre——

(160), en detektor for beskadigelse af wveaerktegy (162) o0g en

p—
-

kontrolenhed (110) t1l at kontrollere funktilionen art

robotarbejdsvaerktojet (100), hvor robotarbejdsvaerktgjet (100)

er en robotplaenekllpper, arbejdsvaerktgjet (160) er en

grasslaningsanordning og funktionen er en slaningsfunktion,

1det robotarbejdsvaerktgojet (100) er konfigureret til at
reglstrere, at robotarbejdsvaerktgjet (100) er beskadiget eller
er gaet tabt, ved at registrere en uregelmaessighed ved hjalp

pre—— pre——

af detektoren for beskadigelse af wverktegy (162) og dermed

fastsla, at arbejdsvaerktgijet (160) er beskadiget eller er gaet
tabt,
og kendetegnet wved, at kontrolenheden (110) vderligere er

konfigureret til at notere en nuverende position (P), nar den

fastslar, at arbejdsvaerktgjet (160) er Dbeskadiget eller er
gaet tabt.

2. Robotarbejdsvaerktojet (100) 1folge krawv 1, hvor
kontrolenheden (110) vyderligere er konfigureret til at afbryde
funktionen.

3. Robotarbejdsvaerktojet (100) 1folge krawv 2, hvor
kontrolenheden (110) vderligere er konflgureret til at

returnere robotarbejdsvaerktgjet (100) ti1l en servicestation
(210) eller ti1l den position (P), hvor Dbeskadigelsen blev

reglstreret.

4 . Robotarbejdsvaerktgjet (100) 1fglge et hvilket som helst

—

af kravene 2 til 3, hvor kontrolenheden (110) vyderliligere er

konfigureret 11l  at tilvejebringe en 1ndikation, f.eks.

koordinaterne, for den position (P), hvor beskadigelsen blev

reglstreret, via en brugergraenseflade (1606) eller en

p—
-

kommunikationsgrenseflade (197), der ogsa er omfattet af
robotarbejdsvaerktegjet (100).

5. Robotarbejdsvaerktojet (100) 1folge krav 1, hvor
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kontrolenheden (110) vderligere er konfigureret til at stoppe

ved den position (P), hvor beskadigelsen blev registreret.

0. Robotarbejdsvaerktgjet (100) 1fglge et hvilket som helst

p—
-

5 af de foregaende krav, hvor detektoren for Dbeskadigelse af

verktog] er konfigureret til at regilstrere vibrationer 1
robotarbejdsvaerkteojet (100) som helhed, pa en aksel (163) der

driver arbejdsverktojet (160), og/eller pa arbejdsvarktojets

motor (165), og hvilis vilibrationerne stlger over en Jgransevaerdl

10 eller med en &ndringstakt over en dJgraensevaerdl, fastlagger
robotarbejdsvaerktojet (100), at arbejdsvaerktgjet (160) er
beskadiget eller er gaet tabt.

7. Robotarbejdsvaerktgjet (100) 1fglge et hvilket som helst

p—
-

15 af de foregaende krav, hvor detektoren for beskadigelse af

verkteoy (162) er konfigureret til at regilistrere horbar stgoj,
hvor stgj] over en Jraenseverdl anglver, at arbejdsvaerktgjet

(160) er beskadiget eller er gaet tabt.

20 3 . Robotarbejdsvaerktgjet (100) 1fglge et hvilket som helst

p—
-

af de foregaende krav, hvor detektoren for beskadiligelse af

verktg] (162) er konfigureret til at reglstrere en &ndring 1

— pr—

vedt eller balance af robotarbejdsvaerktgojet eller af en aksel

(163), der driver arbejdsverktojet (160).
25

9. Robotarbejdsvaerktgjet (100) 1fglge et hvilket som helst

p—
-

af de foregaende krav, hvor detektoren for beskadiligelse af

verktey] er konfigureret ti1l at reglstrere bevaedgelser 1 en
aksel (163), der driver arbejdsverktojet (160), og hvis

30 Dbevagelserne stiger over en  graensevaerdl eller med en

zndringstakt over en graensevaerdil, fastlaegger

robotarbejdsvaerktojet (100), at arbejdsvaerktgjet (160) er

beskadiget eller er gaet tabt.

35 10. Robotarbejdsvaerktoijet (100) 1fglge et hvilket som helst

pr——

af de foregaende krav, hvor detektoren for beskadigelse af

verktey (162) er konfigureret til at registrere belastningen

pa arbejdsvaerktojet (160), hvor et fald en belastningen under
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en graensevaerdl eller et pludseligt fald anglver, at

arbejdsvaerktgjet (160) er gaet tabt eller er beskadiget.

11. Robotarbejdsverktojet (100) 1folge et hvilket som helst

—
e

af de "oregaende krav, hvor arbejdsvaerktgjet (160) er

lndrettet med et eller flere drejelige blade, hvor detektoren

pr—

for beskadilgelse af vaerkto] (162) kan omfatte en sensor til at

reglstrere, om bladene drejer rundt, eller faktisk er til
stede, hvor en manglende omdrejning anglver, at

arbejdsvaerktgjet (160) er gaet tabt eller er beskadiget.

12. Fremgangsmade ti1il at bruge robotarbejdsvaerktgjet 1fglge

krav 1, 1det fremgangsmaden omfatter

pr——

reglstrering af, at arbejdsverktgjet (100) er beskadiliget eller

er gaet tabt, ved at registrere en uregelmaessighed ved hjalp

pre—— pre——

af detektoren for beskadigelse af wverktgy] (162) og dermed

fastsla, at arbejdsvaerktgijet (160) er beskadiget eller er gaet

tabt, hvor fremgangsmaden er kendetegnet ved, at

—

den nuvaerende position (P) noteres af kontrolenheden (110),

nar det fastslas, at arbejdsverktgjet (160) er beskadiget
eller er gaet tabt.

13. Computerlasbart lagermedie (70), der er kodet med

instruktioner (71), som, nar de udfgres pa en processor,

forarsager robotvaerktojet 1folge krav 1 til at udfore

fremgangsmaden 1fglge krav 12.
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