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(567)  The present invention relates to a method for

recognising pollution of a domestic appliance. Said meth-
od comprises the steps of providing a reference image
(12) of a cavity or portion of the domestic appliance, de-
tecting a currentimage (10) of the same cavity or portion,
respectively, comparing the current image (10) with the

FIG 1

reference image (12) and generating a difference image
(14) of the same cavity or portion, respectively, and
checking if a pixel and/or a group of adjacent pixels of
the difference image (14) exceeds a predefined threshold
value.
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Description

[0001] The present invention relates to a method for
recognising pollution of a domestic appliance. Further,
the present invention relates to a pollution recognition
system for a domestic appliance.

[0002] Currently, the userdecides by himselfifan oven
cavity, a cooking hob, a fridge or another domestic ap-
pliance must be cleaned or not. The oven cavity, the
cooking hob and the fridge are cleanable manually by
the user or automatically. For example, the oven cavity
is cleanable by a pyrolytic cleaning function.

[0003] However, the pollution of the domestic appli-
ance is not always recognisable by the user. Further, the
user cannot estimate if the pollution increases the energy
consumption of the domestic appliance or not. On the
one hand, the pollution may increase the energy con-
sumption of the cooking process. On the other hand, an
unnecessary pyrolytic cleaning consumes also energy.
[0004] Itis an object of the presentinvention to provide
a method for recognising pollution of a domestic appli-
ance and a pollution recognition system for the domestic
appliance, which allows a reliable recognition if a clean-
ing process is necessary or not.

[0005] The object is achieved by the method for rec-
ognising pollution of a domestic appliance according to
claim 1.

[0006] According to the presentinvention a method for
recognising pollution of a domestic appliance is provided,
wherein said method comprises the steps of:

- providing a reference image of a cavity or portion of
the domestic appliance,

- detecting a current image of the same cavity or por-
tion, respectively,

- comparing the current image with the reference im-
age and generating a difference image of the same
cavity or portion, respectively, and

- checking if a pixel and/or a group of adjacent pixels
ofthe difference image exceeds a predefined thresh-
old value.

[0007] The core of the present invention is the detec-
tion of the current image and the comparison with the
reference image of the same cavity or portion. The re-
sulting difference image shows the changes of said cavity
or portion, respectively. The changes of the cavity or por-
tion are quantitatively measured. Said changes are a re-
sult of the pollution, which increases the energy con-
sumption. On the one hand, a cleaning process in good
time saves energy, which is recognised by the inventive
method. On the other hand, an unneccesary cleaning
process costs energy, which may be prevented by the
inventive method.

[0008] Forexample, the method comprises the further
step of outputting a signal that a cleaning process of the
domestic appliance should be performed, if the pixel
and/or the group of adjacent pixels of the difference im-
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age exceeds the predefined threshold value.

[0009] Alternatively, the method comprises the further
step of starting an automatic cleaning process of the do-
mestic appliance, if the pixel and/or the group of adjacent
pixels of the difference image exceeds the predefined
threshold value.

[0010] Preferably, the method comprises the further
step of updating the reference image, so that signs of
use and aging of the domestic appliance are contained
in said reference image.

[0011] Further, the current image and the reference
image may be recorded by a camera of the domestic
appliance, wherein said camera is directable or directed
to the cavity or portion of the domestic appliance.
[0012] Moreover, the difference image may be gener-
ated by a control device of the domestic appliance.
[0013] For example, the method is provided for recog-
nising pollution in an oven cavity of a cooking oven.
[0014] Further, the method may be provided for rec-
ognising pollution on a surface of a cooking hob.

[0015] Particularly, the cleaning process is a pyrolytic
cleaning and/or a stream cleaning of the oven cavity of
the cooking oven.

[0016] Furthermore, the cleaning process may be de-
frosting of the cavity of a refrigerator or freezer.

[0017] Moreover, the predefined threshold value may
correlate with a deviation between the intensities of the
corresponding pixels and/or groups of adjacent pixels of
the currentimage and the reference image, wherein said
deviationis between 10 % and 50 %, particularly between
20 % and 40 %, preferably about 30 %.

[0018] The object of the present invention is further
achieved by the pollution recognition system according
to claim 11.

[0019] According to the present invention a pollution
recognition system for a domestic appliance is provided,
wherein said system comprises:

- acamera directable or directed to a cavity or portion
of the domestic appliance, wherein preferably said
cavity or portion is exposed to heat, humidity and/or
light,

- a calculation device for comparing a current image
of the cavity or portion with a reference image of the
same cavity or portion, respectively, and for gener-
ating a difference image from said currentimage and
reference image, and

- an evaluation device for checking if a pixel and/or a
group of adjacent pixels of the difference image ex-
ceeds a predefined threshold value.

[0020] In particular, the calculation device uses a cal-
culation algorithm for comparing the current image with
the reference image, while the evaluation device uses
an evaluation algorithm for checking if the pixel and/or
group of adjacent pixels of the difference image exceeds
the predefined threshold value.

[0021] For example, the system comprises an output
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device for indicating a signal that a cleaning process of
the domestic appliance should be performed, if the pixel
and/or the group of adjacent pixels of the difference im-
age exceeds the predefined threshold value.

[0022] Alternatively, the system comprises a control
device for starting an automatic cleaning process of the
domestic appliance, if the pixel and/or the group of ad-
jacent pixels of the difference image exceeds the prede-
fined threshold value.

[0023] Particularly, the camerais directable or directed
to a cooking surface of a cooking hob and/or into a cavity
of a cooking oven, a steam cooking oven, a fridge or a
freezer.

[0024] At last, the system is provided for a method
mentioned above.

[0025] Novel and inventive features of the present in-
vention are set forth in the appended claims.

[0026] The present invention will be described in fur-
ther detail with reference to the drawings, in which

FIG 1 illustrates a schematic view of a set of symbolic
images of the domestic appliance for the pollu-
tion recognition system according to a preferred
embodiment of the present invention, and

FIG 2 illustrates a schematic view of a further set of
symbolic images of the domestic appliance for
the pollution recognition system according to
the preferred embodiment of the presentinven-
tion.

[0027] FIG 1 illustrates a schematic view of a set of
symbolic images of the domestic appliance for the pol-
lution recognition system according to a preferred em-
bodiment of the present invention.

[0028] The setofsymbolicimages comprises a current
image 10, a reference image 12 and a difference image
14. Each image 10, 12 and 14 represents the same por-
tion of the domestic appliance. For example, the domes-
tic appliance may be a cooking hob, a cooking oven, a
steam cooking oven, a fridge or a freezer. In the first
case, theimages 10,12 and 14 are recorded by a camera
arranged above the cooking hob. In the second case, the
images 10, 12and 14 are recorded by a camera arranged
inside or in front of a cavity of the domestic appliance,
for example an oven cavity of a cooking oven.

[0029] Eachimage 10, 12 and 14 consists of a plurality
of pixels arranged as a rectangular or square matrix. For
convenience, each image 10, 12 and 14 in FIG 1 and 2
is represented as a three-by-three matrix.

[0030] The currentimage 10 is made automatically ac-
cording to a predetermined time scheme and/or manually
by the user. The currentimage 10 shows the current state
of the domestic appliance. The reference image 12 is
made when the domestic appliance is clean. In this ex-
ample, the reference image 12 is made when the cooking
appliance is new and/or unused.

[0031] In the currentimage 10 four pixels in the upper
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corner on the right-hand side are shaded, while the other
pixels are white. The shaded pixels have another inten-
sity than the white pixels. In the reference image 12 all
nine pixels are white. In the difference image 14 each
pixel corresponds with the intensity difference of the cor-
responding pixels of the currentimage 10 and the refer-
ence image 12.

[0032] The intensity of the pixel or pixel group as well
as the colour of the pixel or pixel group are criteria for
the pollution. The intensity of the pixel or pixel group de-
pends on the age of the dirt and/or on the operating time
of the domestic appliance. The number of pixels of the
pixel group depends on the size of the dirt. The number
of pixel groups is an indication for the quantity of dirt. The
darkness of the pixel or pixel group is an evidence for
the age of the dirt. Pale pixels or pixel groups represent
young dirt. A small number of only pale pixels or pale
pixel groups indicates a clean cavity or portion.

[0033] If the intensity of one pixel or of a group of ad-
jacent pixels in the difference image 14 exceeds a pre-
determined threshold value, then a pollution of the do-
mestic appliance is determined. In this case, either the
pollution of the domestic appliance is indicated, so that
the user can manually start a cleaning process or said
cleaning process is started automatically.

[0034] For example, the predetermined threshold val-
ue for the intensity of one pixel or of the group of adjacent
pixels in the difference image 14 may be 30 %, i.e. the
corresponding pixel or group of adjacent pixels in the
current image 10 and reference image 12 differ more
than 30 %.

[0035] Optionally, several predetermined threshold
values are defined, which correspond with different de-
grees of pollution. These different degrees of pollution
may correspond with cleaning processes of different in-
tensities.

[0036] FIG 2 illustrates a schematic view of a further
set of symbolic images of the domestic appliance for the
pollution recognition system according to the preferred
embodiment of the present invention.

[0037] The set of symbolic images comprises the cur-
rentimage 10, the reference image 12 and the difference
image 14, wherein each image 10, 12 and 14 represents
the same portion of the domestic appliance.

[0038] The currentimage 10is made automatically ac-
cording to a predetermined time scheme and/or manually
by the user and shows the current state of the domestic
appliance. The reference image 12 is made when the
domestic appliance is clean. However, the reference im-
age 12in FIG 2 shows signs of use and aging. Preferably,
the reference image 12 is updated, when the domestic
appliance shows signs of use and aging. A continuous
update of the reference image 12 prevents that signs of
use and aging are identified as pollution.

[0039] The pollution of the domestic appliance is de-
termined, if the intensity of one pixel or of a group of
adjacent pixels in the difference image 14 exceeds the
predetermined threshold value. Either the pollution of the



5 EP 3 767 183 A1 6

cooking appliance is indicated, so that the user can man-
ually start the cleaning process or said cleaning process
is started automatically.

[0040] The camera of the pollution recognition system
may be further used for controlling and/or monitoring food
stuff during a cooking or baking process in the oven cavity
of the cooking oven. The camera may detect the change
of the colour of the food stuff during the cooking or baking
process, so that the duration, the temperature and/or the
heating mode may be modified. The use of the camera
may avoid that the food stuff is burned. Further, the in-
formation from the camera may be used in combination
with the consumed energy and the core temperature,
weight and/or shape of the food stuff for controlling the
cooking or baking process. Moreover, the camera may
be used for a remote control of the cooking process.
[0041] The pollution recognition system according to
the present invention may be applied to arbitrary domes-
tic appliances, e.g. refrigerators, washing machines,
laundry dryers, dishwashers.

[0042] Although an illustrative embodiment of the
present invention has been described herein with refer-
ence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to that pre-
cise embodiment, and that various other changes and
modifications may be affected therein by one skilled in
the art without departing from the scope or spirit of the
invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals
[0043]

10  current image
12  reference image
14  difference image

Claims

1. A method for recognising pollution of a domestic ap-
pliance, wherein said method comprises the steps of:

- providing a reference image (12) of a cavity or
portion of the domestic appliance,

- detecting a currentimage (10) of the same cav-
ity or portion, respectively,

- comparing the current image (10) with the ref-
erence image (12) and generating a difference
image (14) of the same cavity or portion, respec-
tively, and

- checking if a pixel and/or a group of adjacent
pixels of the difference image (14) exceeds a
predefined threshold value.

2. The method according to claim 1,
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10.

characterised by

the further step of outputting a signal that a cleaning
process of the domestic appliance should be per-
formed, if the pixel and/or the group of adjacent pixels
of the difference image (14) exceeds the predefined
threshold value.

The method according to claim 1,

characterised by

the further step of starting an automatic cleaning
process of the domestic appliance, if the pixel and/or
the group of adjacent pixels of the difference image
(14) exceeds the predefined threshold value.

The method according to any one of the preceding
claims,

characterised by

the further step of updating the reference image (12),
so that signs of use and aging of the domestic ap-
pliance are contained in said reference image (12).

The method according to any one of the preceding
claims,

characterised in that

the currentimage (10) and the reference image (12)
are recorded by a camera of the domestic appliance,
wherein said camera is directable or directed to the
cavity or portion, respectively, of the domestic appli-
ance.

The method according to any one of the preceding
claims,

characterised in that

the difference image (14) is generated by a calcula-
tion device of the domestic appliance.

The method according to any one of the preceding
claims,

characterised in that

the method is provided for recognising pollution in
an oven cavity of a cooking oven and/or on a surface
of a cooking hob.

The method according to any one of the claims 2to 8,
characterised in that

the cleaning process is a pyrolytic cleaning and/or a
steam cleaning of the oven cavity of the cooking ov-
en.

The method according to any one of the claims 2to 8,
characterised in that
the cleaning process is defrosting of the cavity of a
refrigerator or freezer.

The method according to any one of the preceding
claims,

characterised in that

the predefined threshold value correlates with a de-
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viation between the intensities of the corresponding
pixels and/or groups of adjacent pixels of the current
image (10) and the reference image (12), wherein
said deviationis between 10 % and 50 %, particularly
between 20 % and 40 %, preferably about 30 %. 5

11. A pollution recognition system for a domestic appli-
ance, wherein said system comprises:

- a camera directable or directed to a cavity or 10
portion of the domestic appliance, wherein pref-
erably said cavity or portion is exposed to heat,
humidity and/or light,

- a calculation device for comparing a current
image (10) of the cavity or portion with a refer- 15
ence image (12) of the same cavity or portion,
respectively, and for generating a difference im-

age (14) from said current image (10) and ref-
erence image (12), and

- an evaluation device for checking if a pixel 20
and/or a group of adjacent pixels of the differ-
enceimage (14) exceeds a predefined threshold
value.

12. The pollution recognition system according to claim 25
11,
characterised by
the system comprises an output device for indicating
a signal that a cleaning process of the domestic ap-
pliance should be performed, if the pixel and/or the 30
group of adjacent pixels of the difference image (14)
exceeds the predefined threshold value.

13. The pollution recognition system according to claim
1, 35
characterised by
the system comprises a control device for starting
an automatic cleaning process of the domestic ap-
pliance, if the pixel and/or the group of adjacent pix-
els of the difference image (14) exceeds the prede- 40
fined threshold value.

14. The pollution recognition system according to any
one of the claims 11 to 13,
characterised in that 45
the camera is directable or directed to a cooking sur-
face of a cooking hob and/or into a cavity of a cooking
oven, a steam cooking oven an fridge or a freezer.

15. The pollution recognition system according to any 50
one of the claims 11 to 14,
characterised in that
the system is provided for a method according to any
one of the claims 1 to 10.
55
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