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Description
Field of The Invention

[0001] The present disclosure relates to a method of
automatically assessing the displacement of an objectin
a washing area of a dishwashing machine, as defined in
the preamble of claim 1.

[0002] The present disclosure also relates to a dish-
washing machine configured to carry out the method of
automatically assessing the displacement of an objectin
a washing area, as defined in the preamble of claim 10.
[0003] The present disclosure further relates to a sys-
tem composed of a dishwashing machine and a user-
handheld portable device configured to carry out the
method of automatically assessing the displacement of
an object in a washing area, as defined in the preamble
of claim 13.

Discussion of the related art

[0004] Dishwashing machines are known in the art,
which are equipped with optical devices such as still cam-
eras, video cameras or camcorders, located in a fixed or
moving position relative to the washing chamber to check
the dishware load or degree of cleaning.

[0005] For example, WO2016008699 and US
2012/0138092 disclose such dishwashing machines.

Problem of the prior art

[0006] During operation of a dishwashing machine of
the above-discussed type, conditions may occur that
might degrade the washing and drying performance on
the entire load and/or on part of the dishware loaded in
the washing area.

[0007] This may be also caused by the fact that, in
certain cases, the dishware loaded on the racks by a user
might:

- be displaced due to unstable positioning thereof on
the rack;

- be displaced due to the mechanical action of the
washing fluid;

- be displaced due to water weight;

- block the rotation of the impellers used to distribute
the fluid on the dishware;

- block the detergent dispenser door.

SUMMARY OF THE INVENTION

[0008] The object of the presentinvention is to provide
a method, a dishwashing machine and a system for as-
sessing whether the objects in the washing zone have
changed their position, to avoid the above described prior
art problems.

[0009] This object is fulfilled by a method, a dishwash-
ing machine and a system for automatically assessing
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the displacement of an object in a washing area of a
dishwashing machine as defined in the following claims
10 and 13, respectively.

Advantages of the Invention

[0010] One embodiment of the present invention pro-
vides a method and a corresponding dishwashing ma-
chine as well as a system composed of a dishwashing
machine and a user-handheld portable device that can
be used to identify the displacement of objects inside the
washing zone of a dishwashing machine, in view of taking
actions andrestoring the conditions for proper positioning
of the obj ects, thereby reducing the need to wash part
of the dishware and/or repeat the washing cycle, leading
to water, detergent and power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The characteristics and advantages of the
present disclosure will appear from the following detailed
description of a possible practical embodiment, illustrat-
ed as a nonlimiting example in the set of drawings, in
which:

- Figure 1 shows a flowchart of the method of the
present invention;

- Figure 2 shows a front perspective view of a built-in
dishwashing machine with the omission of the fin-
ishing panels, which is configured to carry out the
method of Figure 1;

- Figure 3 shows a rear perspective view of the dish-
washing machine of Figure 2 with the omission of
some of its parts and the dishware;

- Figure 4 shows a detail view of a zone proximate to
the dispenser, when the latter is equipped with an
optical device of the dishwashing machine of Figure
2, according to the present invention;

- Figure 5 shows a cross sectional view as taken along
line V-V of Figure 4.

DETAILED DESCRIPTION

[0012] Even when this is not expressly stated, the in-
dividual features as described with reference to the par-
ticular embodiments shall be intended as auxiliary to
and/or interchangeable with other features described
with reference to other exemplary embodiments.

[0013] Referring to the accompanying figures 2 to 5,
numeral 1 designates a dishwashing machine, e.g. of
built-in type, located in a kitchen cabinet, the finishing
panels being omitted for better illustration of the internal
volumes.

[0014] Thisdishwashing machine 1 comprises a wash-
ing area 2 and a door 3 adapted to be closingly associated
with the washing area 2.

[0015] The dishwashing machine 1 identifies a base
1A, usually designed to accommodate the mecha-
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nisms/devices required to carry out the specific opera-
tions of the machine 1.

[0016] The washing area2 defines the volume in which
the objects S, 5 and 7 to be monitored are arranged.
[0017] Namely, the washing area 2 is defined by a plu-
rality of walls, such as the base wall 2A, the side walls
2B and 2C, the ceiling 2D and the bottom wall 2E and
identifies an upper portion 2’ and a lower portion 2".
[0018] The terms upper/lower shall be intended to be
related to a proper installation and operation condition of
the dishwashing machine 1. Here, the term upper des-
ignates the portion that is farther from the base 1A, and
the term lower designates the portion that is closer to the
base 1A.

[0019] The door 3 can be manually operated by the
user and/or be power-assisted and has the purpose of
hermetically closing the washing area 2 to avoid leakage
of washing liquids while the cleaning program is being
executed.

[0020] The term object S, 5 and 7 shall be intended
hereinafter as:

- adishwareitem S, such as a dish, a piece of cutlery,
a glass, a pot, or

- apartof the dishwashing machine itself, such as an
impeller 5 for introducing washing liquid into the
washing area or a door 7 of a detergent-containing
dispenser 6.

[0021] The impellers 5 are well known in the art and
will not be further described herein. It shall be simply
noted that one or preferably two impellers may be located
in the washing area. Namely, the firstimpeller is located
in the lower area 2’ proximate to the base 1A and the
other is located in the upper area 2", preferably in the
lower portion of the upper area.

[0022] A dish rack 21 is situated in the lower area 2’
and/or the upper area 2", and has the purpose to accom-
modate the dishware S, in a manner that is known in the
art and will not be further described herein.

[0023] The dishwashing machine 1 comprises a dis-
penser 6 whose shape defines a volume adapted to ac-
commodate the products required to clean the objects,
particularly the dishware.

[0024] For example, these products may be detergent
powders or tabs, but also a gel.

[0025] The dispenser 6 may comprise one or more
compartments, each designed to receive a particular
washing product.

[0026] Inone aspect, the dispenser 6 comprises adoor
7 which is configured to move between a closed position
and a position allowing free access to the internal volume
of the dispenser 6.

[0027] For example, when the door 7 is in the closed
position, products cannot come out of their respective
compartments, and when the door 7 is in the open posi-
tion, these washing products are allowed to come out.
[0028] The door 7 is moved between the closed posi-
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tion and the open position by being mechanically and/or
electrically controlled by the control unit 4, once the door
3 of the dishwashing machine 1 has been closed.
[0029] In one aspect, also referring to Figure 4, the
dispenser 6 is placed on the door 3, and particularly on
the side facing the washing area 2, at a predetermined
height. More particularly, the dispenser 6 is housed within
the thickness of the door 3.

[0030] The dishwashing machine 1 comprises a con-
trol unit 4, e.g. situated within the thickness of the door
3, which has a motherboard with the usual electrical and
electronic devices located thereon, including a CPU, a
number of I/O ports for receiving and transmitting data,
a memory bank, a portion whereof being designed to
permanently store at least one cleaning program.
[0031] The control unit 4 is a unit configured to control
and supervise the operating functions of the dishwashing
machine 1.

[0032] Inoneembodimentofthe presentinvention, the
memory of the control unit 4 is designed to also perma-
nently store a database in which the contours of the ob-
jects S, 5 and 7 are identified by means of appropriate
parameters.

[0033] TheobjectsS,5and7 areadvantageouslyiden-
tified in the database by one or more digital parameters
that can represent the contour of the objects S, 5 and 7.
For example, for an impeller 5 or the door 7 of the dis-
penser 6, the so-called mathematics that represent these
devices are already known to the manufacturer of the
dishwashing machine 1, but the dishware S is designed
to be identified using a particular imaging process.
[0034] In order to execute the selected cleaning pro-
gram, the dishwashing machine 1 comprises a pump, for
example arranged in the base 1A, which is adapted to
be connected, in a manner that is known to a skilled per-
son and will not be described herein, to a water mains
supply.

[0035] For example, this pump is controlled by a sole-
noid valve and has the purpose of withdrawing water from
the mains and supply it to the impellers 5 arranged in the
washing area 2.

[0036] The dishwashing machine 1 comprises one or
more optical devices 8 that can capture digital images of
the washing area 2.

[0037] In one aspect, the optical devices 8 are ar-
ranged with their optical system facing the washing area
2.

[0038] Namely, each wall 2A, 2B, 2C, 2D and/or 2E of
the washing area 2 can accommodate one or more of
the aforementioned optical devices 8 in its thickness,
[0039] A housing 2F for each optical device 8 is pro-
vided for this purpose.

[0040] The housing 2F defines a volume adapted to
accommodate its respective optical device and a light-
transparent covering panel 8A preferably covers the op-
tical system of the optical device.

[0041] This covering panel 8A is made, for example,
of glass or plastic or materials having similar technical
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properties.

[0042] The covering panel 8A is preferably arranged
substantially flush with or slightly projecting out of the
surface of the wall 2A, 2B, 2C, 2D or 2E.

[0043] Particularly referring to Figure 5, the housing
2F formed in the thickness of the door 3 of the dishwash-
ing machine 2. As shown in this Figure 5, all the electrical
and electronic parts required for the operation of the op-
tical device 8 are accommodated in the housing 2F.
[0044] The purpose of the optical devices 8 in the dish-
washing machine 1 is to capture still and/or sequential
two-dimensional digital images at predetermined captur-
ing speeds, usually in the visible range of the electro-
magnetic spectrum, such as a single frame, or a burst of
images, or an seamless stream of images of the washing
area 2 and particularly of the objects S, 5, 7 in this wash-
ing area.

[0045] For example, still referring to Figure 5, it may
be appreciated that the optical device 8 has a field of
view 8B, allowing acquisition of images of the objects S,
5 and/or 7 that fall within such field of view.

[0046] These optical devices 8 are in signal communi-
cation with the control unit 4 via the I/O ports of the latter
to send the acquired data to the control unit 4.

[0047] The optical devices 8 are embodied, for exam-
ple, by a still camera and/or a video camera. These de-
vices are known in the art and will not be described in
further detail herein.

[0048] Nevertheless, it shall be noted that the still cam-
era and/or the video camera as used in the dishwashing
machine 1 preferably comply with the technical specifi-
cations for operation with water, i.e. the still camera
and/or the video camera comply with the standard IP
x(1-8).

[0049] Instead of orin addition to these technical spec-
ifications, the housing 2F in which the optical devices 8
are placed, is configured to be watertight, e.g. using seal-
ing techniques.

[0050] The dishwashing machine 1 comprises a user
interface 9, i.e. the control and monitoring interface
through which the user may control and manage the op-
eration and functions of the dishwashing machine.
[0051] Forthis purpose, the userinterface 9 is in signal
communication with the control unit 4 via the 1/0 ports of
the latter to receive the data processed by the CPU of
the control unit.

[0052] In one embodiment, the user interface 9 is a
screen 23 whichis integratedin the dishwashing machine
1 to be visible by a user during normal operation and/or
with the addition of a buzzer (not shown).

[0053] In one aspect, still referring to figures 1 and 2,
the user interface 9 is integrated in the door 3 with such
an orientation that the screen faces out of the washing
area 2.

[0054] It shall be noted that the screen of the user in-
terface 9 is configured to display light indications, text
messages and/or single or continuous images. Namely,
the images displayed on screen may be the images of
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the washing area 2 and the objects therein provided ac-
quired by the optical devices 8. Particularly, the screen
may be a touch (i.e. touch sensitive) screen.

[0055] In another embodiment, the user interface 9
comprises one or more analog buttons and/or a combi-
nation of analog/digital controls and/or a combination of
analog/digital controls and a screen, the latter being, for
instance, a touchscreen.

[0056] The buzzer of the user interface 9 has the pur-
pose of providing acoustic warnings of any situations or
operating conditions to the user.

[0057] In one embodiment, the dishwashing machine
1 comprises a radio transmitting/receiving apparatus,
which is configured to provide signal communication with
a wired and/or wireless network. For instance, the wire-
less network may be an Internet protocol-based network
that uses a WI-FI connection or a Bluetooth-based
WPAN (Wireless Personal Area Network).

[0058] Inthis case, the userinterface 9 also comprises
a portable device (i.e. a device that can be carried and
held in a user’s hand) 22 such as a smartphone, a tablet,
a PC or similar instruments.

[0059] In other words, the user interface 9 comprises
both the usual control interface of the dishwashing ma-
chine 1 and the screen of a portable device 22.

[0060] Particularly, the portable device 22 has its own
radio transmitting/receiving apparatus, which is config-
ured to establish a signal communication with the radio
transmitting/receiving apparatus of the dishwashing ma-
chine 1.

[0061] Inone aspect, the portable device 22 is not only
able to communicate with the control unit 4 of the dish-
washing machine 1, but also to connect through the In-
ternet network, for example via a GSM infrastructure, to
one or more remote servers 24 to carry out storage, sav-
ing and/or data processing operations on the images that
have been captured by the optical devices 8.

[0062] In other words, the portable device 22 is adapt-
ed to connect either directly with the dishwashing ma-
chine 1 and with the Internet network via the GSM infra-
structure. Thus, a system 25 is provided which comprises
the dishwashing machine 1, the portable device 22 which
are in signal communication with each other via the GSM
network, a WI-FI connection and/or a WPAN.

[0063] It shall be noted that the screen of the portable
device 22 is configured to display light indications, text
messages and/or images captured by the optical devices
8.

[0064] In one embodiment of the present invention, if
the user interface 9 also includes the portable device 22,
then the database in which the contours of the objects
S, 5and 7, are identified through appropriate parameters
may be stored at least partially, preferably entirely, in the
memory of the portable device 22, in a mass storage of
the server and/or be distributed in the memories of the
dishwashing machine 1, the portable device 22 and the
server 23.

[0065] Inone aspect, the control unit 4 is in signal com-
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munication with the user interface 9 (provided either as
the screen of the dishwashing machine 1 or as a screen
of the portable device) to transmit changes of the oper-
ating state of the dishwashing machine 1.

[0066] As used herein, a change of the operating state
is intended to designate any change of the function of
the dishwashing machine 1 resulting from the displace-
ment of one or more objects S, 5 or 7 to a position that
cannot ensure proper operation, i.e. to a state in which
one or more problems occur.

[0067] In one aspect, these problems particularly in-
clude:

- acomponent 5, 7 of the dishwashing machine that
has not been displaced from its initial position, e.g.
because it is blocked by a dishware item, and/or

- adishware item S that has moved from its initial po-
sition, for instance to such a position in which it can-
not be properly washed and/or dried or to a position
inwhichitwill block the movement of the components
(for example the rotation of the impellers, or the
movement of the door of the dispenser from the
closed configuration to the open configuration) of the
dishwashing machine.

[0068] In one embodiment, the identification of one or
more of the aforementioned problems does not affect the
execution of the cleaning program, i.e. the cleaning pro-
gram that has been set will be completed in spite of the
detected problem/s.

[0069] Alternatively, upon detection of one or more of
the aforementioned problems, the cleaning program is
designed to be stopped either automatically, i.e. by the
control unit4, or manually, i.e. by the user. This situation
is restored as soon as the user solves the detected prob-
lems, for the initially selected program to be completed.
[0070] In a further alternative embodiment, upon de-
tection of one or more of the aforementioned problems,
the cleaning program may be designed to be changed,
or modified automatically by the control unit 4, to account
for the detected problem.

[0071] Forexample,incase of changes to the cleaning
program, if for instance, the detected problem is a dis-
placement of a dishware item S from its reference posi-
tion (which affects the washing efficiency), the cleaning
program being executed may be changed by the control
unit 4 by increasing the water supply time (i.e. duration)
to compensate for the detected problem.

[0072] Therefore, the visual indications that can be dis-
played on the screen of the user interface 9, in addition
to the usual indications known in the art, can provide
warning of possible changes of the operating states of
the dishwashing machine 1.

[0073] Referring now to Figure 1, the method of auto-
matically assessing the displacement of an object S, 5
and/or 7, i.e. a dishware item and/or of a component of
the dishwashing machine 1in awashing area 2, includes
a step 10 of providing a plurality of objects S, 5, 7 in the
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washing area 2.

[0074] It shall be noted that the method steps as de-
scribed hereinbelow, i.e. the steps of acquiring, process-
ing, filtering, comparing and dividing may be carried out
either directly by the CPU of the control unit 4 or more
preferably by the CPU of the portable user device via the
Internet connection with the CPU of remote servers for
analysis and data processing.

[0075] The method comprises a step of acquiring afirst
digital image 11 representative of the plurality of objects
S, 5and/or 7.

[0076] This acquisition step is carried out through the
or optical device/s 8 located in the washing area 2.
[0077] The first digital image is preferably acquired af-
ter closing the door 3 but before starting the cleaning
program.

[0078] For this purpose, the control unit 4 supervises
the acquisition step by controlling the or optical device/s
8 once the door 3 has been closed before the start of the
cleaning program.

[0079] Once the first image has been acquired, the
method comprises a step 12 of digitally processing the
first acquired image 11 to obtain a first processed image
12A; wherein said first processed image 12A defines a
first contour for each object of said plurality of objects S,
5 and/or 7.

[0080] Inotherwords, the control unit4 and/orthe port-
able user device starts a process in which the first image
11 is processed to define the contour of each of the ob-
jects S, 5 and/or 7 in the washing area 2, which may be
either dishware and/or components of the dishwashing
machine.

[0081] It shall be noted that the first processed image
12Arepresents the initialimage, i.e. animage of the initial
arrangement of the objects S, 5 and/or 7 whose displace-
ment is to be assessed.

[0082] The method comprises a filtering step 13 that,
based on the first contour of each object, filters the first
processed image 12a to obtain a first filtered image 13A.
Thisfirstfiltered image 13adefines afirstgroup of objects
13B, this first group of objects representing the objects
5 and/or 7 of the plurality of objects S, 5 and/or 7 that are
movable relative to the washing area 2.

[0083] Inotherwords, by applying the filter 13, the con-
tours of the objects in the first processed image 12A may
be distinguished to obtain a first filtered image 13A that
only contains the contours of the objects that are movable
relative to the washing area 2.

[0084] Therefore, the first group of objects 13b com-
prises the objects that are expected to move relative to
the washing area 2 during the cleaning program, being
these objects components of the dishwashing machine
1. These objects of the first group of objects 13b are, for
example, the impeller/s 5 and the door 7 of the dispenser
6.

[0085] Theimpeller/s5mustmoverelative to the wash-
ing area to introduce an uniform flow of water and deter-
gent products into the washing area 2 The movement is
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arotary movement about a central point, which is typically
the center of gravity.

[0086] Likewise, for the detergent materials to be
mixed with water, the door 7 of the dispenser 6 is required
to move from the closed configuration to the open con-
figuration.

[0087] The filtering step 13 may be implemented, for
example, by comparing the contours thathave beeniden-
tified with the contours stored in a database that resides
in the memory of the control unit 4 or in the memory of
the portable user device or in a server remote from both
the dishwashing machine 1 and the user hand-held de-
vice.

[0088] Namely, the contours of the impellers 5 and/or
the door 7 of the dispenser 6 are known to the manufac-
turer of the dishwashing machine 1 and can be stored
beforehand and directly compared with those in the first
processed image 12A.

[0089] The other contours in the first processed image
12A, i.e. the contours that are not part of the first group
13B, belong to a second group of objects 13D which, as
described below, defines the objects S that are stationary
relative to the washing area 2.

[0090] As used herein, the term objects that are sta-
tionary relative to the washing area 2 or movable relative
to the washing area 2 is intended to indicate that:

- intheformer case, the spatial coordinates identifying
one or more characteristic features of the objects
(e.g. the edge of a dish, the bottom of a glass, etc.)
will be unchanged with respect to the reference sys-
tem represented by the washing area 2 during the
cleaning program (i.e. the coordinates are time-in-
variant during the cycle of the cleaning program);

- inthe latter case, the spatial coordinates identifying
one or more characteristic features of the objects
(e.g. the end of animpeller, the edge of the dispenser
door, etc.) will change with respect to the reference
system represented by the washing area 2 during
the cleaning program (i.e. the coordinates are time-
variant during the cycle of the cleaning program).

First group of objects 13B

[0091] The method comprises the step of acquiring a
second image 14 representative of the first group of ob-
jects 13B once afirst preset period of time T1 has elapsed
from the start of a cleaning program.

[0092] Preferably, this first period of time T1 must be
greater than a few seconds, affording a check on whether
the objects of the first group 13b have moved or are mov-
ing in the washing area 2.

[0093] In a preferred embodiment, this first period of
time T1 is greater than three seconds and not greater
than four minutes. During this interval, a check may be
made on whether the impeller/s 5 are rotating and that
the door 7 of the dispenser 6 has been actually opened.
[0094] Inone aspect, the optical devices 8 thatare pref-
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erably used to acquire the second image 14 are those
placed in the lower portion 2’ of the washing area 2.
[0095] The method comprises a step 15 of digitally
processing the second acquired image 14 to obtain a
second processed image 15A, wherein this second proc-
essed image 15A defines a second contour for each ob-
ject of said first group of objects 13B.

[0096] The method comprises a step 16 of comparing
the first filtered image 13A with the second processed
image 15A to assess whether the first contour of each
object of said first group of objects 13B coincides with
the respective second contour and, if it does, notifying
16A a critical change-of-operating-state condition
through the user interface 9.

[0097] Inotherwords, once the period T1 after the start
of the cleaning program has elapsed, the control unit 4
will actuate the optical device/s 8 to acquire the second
image 15A to check whether the contour of the objects
of the first group of objects 13b has been moved or is
moving.

[0098] In the case of the impeller/s 5, the control unit
4 can check whether they are moved, to indicate a first
critical condition 16A through the user interface 9, if an
obstacle blocks their movement.

[0099] This also applies to the door 7 of the dispenser
6.

[0100] Therefore, the signal associated with the first
critical condition 16A allows the user to learn through the
interface 9 whether:

- therotation of the impeller/s 5 is blocked or hindered,
- the door 7 of the dispenser has not been opened.

[0101] In one aspect, downstream from (or possibly at
the same time as) the step of indicating the first critical
condition 16A, the cleaning program is designed to pro-
ceed as expected, be changed in response to this first
critical condition 16A that has been detected or stopped
until the normal operating conditions will be restored.

Second group of objects 13D

[0102] The step offiltering 13 according to the first con-
tour of each object can filter the first processed image
12ato additionally or alternatively obtain a second filtered
image 13C, the second filtered image defining a second
group of objects 13D.

[0103] This second group of objects 13D represents
the objects S of the plurality of objects S, 5 and 7 that
are stationary relative to the washing area 2.

[0104] As mentioned above, the objects that are re-
quired to be stationary relative to the washing area 2 are
the dishware S.

[0105] The method comprises a step of acquiring a
third image 18 representative of the second group of ob-
jects once a second preset period of time T2 has elapsed
from the start of the cleaning program.

[0106] Preferably, this second period of time T2 must



11 EP 3 427 630 A1 12

be greater than a few seconds, affording a check on
whether the objects of the second group are still, i.e. do
not move in the washing area 2.

[0107] In one embodiment, this second period of time
T2 is greater than one minute.

[0108] Inoneaspect, the optical devices 8 thatare pref-
erably used to acquire the thirdimage 18 are those placed
in the side walls 2B and 2C.

[0109] The method comprises the step 19 of digitally
processing the third acquired image 18 to obtain a third
processed image 19A, wherein this third processed im-
age 19A defines a second contour for each object of said
second group of objects 13D.

[0110] The method comprises a step 20 of comparing
the second filtered image 13C with the third processed
image 19A to assess whether the first contour of each
object of the second group of objects 13B coincides with
the respective second contour and, if it doesn’t, notifying
20A a critical change-of-operating-state condition
through the user interface 9.

[0111] In order to make sure that the first group of ob-
jects is movable during the cleaning program, or more
particularly when the cleaning program requires the im-
pellers to be movable, the method includes repeating the
steps 14, 15 and 16, namely acquiring the second image
representative of the first group of objects 13B, once the
first preset period of time T1 from the start of the cleaning
program has elapsed, at regular or random intervals, to
thereby provide a plurality of second images, spaced in
time, representative of the position of the first group of
objects 13B relative to the washing area 2.

[0112] By this repetition of the steps 14, 15 and 16, a
comparison may be made with the first filtered image
13A, to assess whether the first contour of each object
of the first group of objects 13B coincides with the re-
spective second contour and, if it does, notifying 16A the
change-of-operating-state condition through the user in-
terface 9.

[0113] In other words, the control unit 4 instructs the
optical device/s 8 to acquire additional second images
14, the acquisition occurring at regular or random inter-
vals. These second images 14 are processed to define
the new contours of the objects. These new contours are
compared with the respective contours of the first filtered
image 13A to assess whether a displacement has oc-
curred. Ifthe contours coincide, a change of the operating
state is notified through the user interface 9.

[0114] Mutatis mutandis, the method comprises the
same procedure for the second group of objects 13D,
with the exception that a change of the operating state
is notified if the new contours do not coincide with those
of the second filtered image.

[0115] Particularly, the method includes repeating the
steps 18, 19 and 20 to assess, by a comparison with the
second filtered image 13C, whether the first contour of
each object of the second group of objects 13D coincides
with the respective second contour and, if it doesn’t, no-
tifying 20A a second critical change-of-operating-state
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condition through the user interface 9.

[0116] Therefore, the signal associated with the sec-
ond critical condition 20A allows the user to learn through
the interface 9 whether the dishware S have changed
their position.

[0117] In one aspect, downstream from (or possibly at
the same time as) the step of indicating the second critical
condition 20A, the cleaning program is designed to pro-
ceed as expected, be changed in response to this second
critical condition 20A that has been detected or stopped
until the normal operating conditions will be restored.
[0118] In one aspect, i.e. the processing steps 12, 15
and 19 comprise a process through which the images
13A, 13C are divided, with a reference grid being placed
thereon, to compare the grid with the respective grid of
the images 15A and 19A acquired at later times.

[0119] Particularly, by comparing the spatial position
of the contours of the acquired objects S, 5 and 7 in the
images 13A, 13C, with the respective grids as a refer-
ence, with the contours of the objects S, 5 and 7 of the
images 15a and 19A acquired at later times, with the new
respective grids as a reference, an assessment may be
made of whether the objects of the first group 13b have
moved or the objects of the second group are still sta-
tionary relative to the washing area 2. The comparison
of the contour of an object that lies within a grid of the
initialimage with the corresponding grid of the nextimage
in time allows appreciation of a possible displacement
(or non-displacement) of the object being captured.
[0120] As mentioned above, the method and the dish-
washing machine 1 allow a change of the operating state
of the machine to be notified through the user interface
9, allowing actions to be taken to restore the proper in-
stallation conditions of the object. This will reduce the
need to wash part of the dishware and/or repeat the
washing cycle, leading the water, detergent and power
consumption.

[0121] Those skilled in the art will obviously appreciate
that a number of changes and variants as described
above may be made to fulfill particular requirements,
without departure from the scope of the invention, as de-
fined in the following claims.

Claims

1. Method of automatically assessing the displacement
of an object (S, 5, 7) in a washing area (2) of a dish-
washing machine (1), said dishwashing machine
comprising a door (3), designed to be associated
with said washing area (2) to close it, and being con-
figured to implement a cleaning program and to be
in signal communication with a user interface (9), the
method comprising the steps of:

- providing (10) a plurality of objects (S, 5, 7) in
said washing area (2);
- acquiring a first digital image (11) representa-
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tive of said plurality of objects (S, 5, 7);

- digitally processing (12) said first acquired im-
age (11) to obtain afirst processed image (12A);
wherein said first processed image (12A) de-
fines a first contour for each object of said plu-
rality of objects (S, 5, 7);

- according to said first contour of each object,
filtering (13) said first processed image (12A) to
obtain a first filtered image (13A), wherein said
first filtered image (13A) defines a first group of
objects (13B), wherein said first group of objects
(13B) represents the objects (5, 7) of said plu-
rality of objects (S, 5, 7) that are movable relative
to the washing area (2) during said cleaning pro-
gram, said first group of objects (13B) compris-
ing at least one component of said dishwashing
machine (1);

- acquiring a second digital image (14) repre-
sentative of said first group of objects (13B) once
a first preset period (T1) has elapsed from the
start of a cleaning program;

- digitally processing (15) said second acquired
image (14) to obtain a second processed image
(15A), wherein said second processed image
(15A) defines a second contour for each object
of said first group of objects (13B);

- comparing (16) said first filtered image (13A)
with said second processed image (15A) to as-
sess whether the first contour of each object of
said first group of objects (13B) coincides with
the respective second contour and, if it does,
notifying a first critical change-of-operating-
state condition (16A) through said user interface
(9);

- said method being characterized by the
steps of:

- according to said first contour of each ob-
ject, filtering said first processed image
(12A) to obtain a second filtered image
(13C), wherein said second filtered image
(13C) defines a second group of objects
(13D), wherein said second group of objects
(13D) represents the objects of said plurality
of objects (S, 5, 7) that are fixed relative to
the washing area (2) during said cleaning
program;

-acquiring a third image (18) representative
of said second group of objects once a sec-
ond preset period (T2) has elapsed from the
start of a cleaning program;

- digitally processing (19) said third acquired
image (18) to obtain a third processed im-
age (19A), wherein said third processed im-
age (19A) defines a second contourforeach
object of said second group of objects
(13D);

- comparing (20) said second filtered image
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(13C) with said third processed image (19A)
to assess whether the first contour of each
object of said second group of objects (13D)
coincides with the respective second con-
tour and, if it does not, notifying a second
critical change-of-operating-state condition
(20A) through said user interface (9).

A method as claimed in claim 1, wherein said step
of acquiring said first digital image (12) occurs once
said door (3) has been closed and when said clean-
ing program has not been started yet.

A method as claimed in claim 1, which comprises
repeating at regular or random intervals, once the
first preset period of time (T1) has elapsed from the
start of a cleaning program, the step of acquiring a
second digital image (14), digitally processing (15)
said second acquired image (14) to obtain a second
processed image (15A) and comparing (16) said first
filtered image (13A) with said second processed im-
age (15A) to obtain a plurality of second images,
spaced over time, representative of the position of
thefirst group of objects (13B) relative to the washing
area (2).

A method as claimed in claim 1, which comprises
repeating at regular or random intervals, once the
second preset period of time (T2) has elapsed from
the start of a cleaning program, the step of acquiring
a third digital image (18), digitally processing (19)
said third acquired image (18) to obtain a third proc-
essed image (19A) and comparing (20) said second
filtered image (13C) with said third processed image
(19A) to obtain a plurality of third images, spaced
over time, representative of the position of the sec-
ond group of objects (13D) relative to the washing
area (2).

A method as claimed in claim 1, wherein said first
group (13B) comprises a component (5, 7) of the
dishwashing machine which is movable between
first and second operating positions.

A method as claimed in claim 1, wherein said second
group (13D) comprises a plurality of dishware items

(S).

A method as claimed in any of the preceding claims
1, wherein said steps of processing (12, 15 and 19)
comprise a process through which said first or sec-
ond filtered images (13A, 13C) are placed on a ref-
erence grid to compare such grid with the respective
grid of the second or the third processed image (15A
and 19A).

A method as claimed in claim 1, wherein, down-
stream from said step of notifying said first critical
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condition (16A) or said second critical condition
(20A), said cleaning program is changed, according
to said first critical condition (16A) or second critical
condition (20A) that has been notified, or stopped.

A dishwashing machine comprising a washing area
(2) and a door (3) designed to be associated with
said washing area (2) to close it, a control unit (4)
having a memory with a cleaning program stored
therein, a pump adapted to be connected to a water
mains supply connection to withdraw water from the
mains, one or more impellers (5) in fluid communi-
cation with such pump, a dispenser (6) having a door
(7) configured to move between a closed position to
an open position, one or more optical devices (8)
that can acquire digital images of said washing area
(2) and a user interface (9), said one or more optical
devices (8) and user interface (9) being in signal
communication with said control unit (4) as well as
said pump, characterized in that it comprises a pro-
gram residing in another portion of said memory,
which is configured to carry out the steps as claimed
in any of the preceding claims 1 to 8.

A dishwashing machine as claimed in claim 9,
wherein said user interface is a screen (23) integrat-
ed in said dishwashing machine, said screen (23)
being configured to display a first critical condition
(16A) and/or a second critical condition (20A) due to
a change of the operating state, through warning
lights, texts and/or images.

A dishwashing machine as claimed in claim 9,
wherein said dishwashing machine comprises a ra-
dio transmitting apparatus and said user interface is
a portable device (22) having its own radio transmit-
ting apparatus configured to establish a signal com-
munication with said radio transmitting apparatus of
said dishwashing machine (2) to thereby receive da-
ta representative of said change of the operating
state, said portable device having its own screen,
which is configured to display said change of the
operating state through warning lights, messages
and/or images.

A system for automatically assessing the displace-
ment of an object (S, 5, 7) in a washing area (2) of
a dishwashing machine (1), comprising:

a dishwashing machine (1) comprising a wash-
ing area (2) and a door (3) designed to be as-
sociated with said washing area (2) to close it,
a control unit (4) having a memory with a clean-
ing program stored therein, a pump adapted to
be connected to a water mains supply connec-
tion to withdraw water from the mains, one or
more impellers (5) in fluid communication with
such pump, a dispenser (6) having a door (7)
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configured to move between a closed position
to an open position, one or more optical devices
(8) that can acquire digital images of said wash-
ing area (2) and a user interface (9), said one or
more optical devices (8) and user interface (9)
being in signal communication with said control
unit (4) as well as said pump, and a transmit-
ting/receiving radio apparatus;

- a portable device (22) designed to be
handheld by a user, having its own radio
transmitting/receiving apparatus config-
ured to establish a signal communication
with said radio transmitting/receiving appa-
ratus of said dishwashing machine, a
screen configured to display warning lights,
messages and/or images and a memory,

characterized in that it comprises a program
residing in a portion of said memory of the user-
handheld portable device (22), said program be-
ing configured to carry out the steps as claimed
in any of the preceding claims 1 to 8, for a first
or second critical change-of-operating-state
condition (16A, 20A) to be displayed on said in-
terface (9) and/or said screen of said user-hand-
held portable device.
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