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Description
TECHNICAL FIELD

[0001] The present invention relates to a dishwasher,
in particular commercial dishwasher, which is in the form
of a box-type dishwasher and has a treatment chamber
which can be closed and in which washware can be treat-
ed in accordance with a predefined or predefinable treat-
ment program. The dishwasher according to the inven-
tion is preferably embodied as a hood-type dishwasher.
[0002] The invention further relates to a method for
cleaning washware in a dishwasher, in particular in a
commercial dishwasher, which is in the form of a box-
type dishwasher and has a treatment chamber which can
be closed and in which washware can be treated in ac-
cordance with a predefined or predefinable treatment
program.

BACKGROUND

[0003] Box-type dishwashers are dishwashers which
can be manually loaded and unloaded. The box-type
dishwashers (box-type warewasher or also called batch
dishwashers) may be rack conveyor dishwashers, also
called hood-type dishwashers (hood-type warewashers)
or front-loader dishwashers (front-loader warewashers).
Front-loader dishwashers may be under-counter ma-
chines, top-counter machines or free-standing front-
loader dishwashers.

[0004] Washware includes, for example, plates, cups,
pots, trays, cutlery, items of cutlery, glasses and kitchen
utensils.

[0005] The publication EP 1 738 677 A2 discloses a
domestic dishwasher which is designed for the following
method sequence: a washing phase, during which wash-
ing liquid is sprayed by means of a pump out of a sump
via spray nozzles into a washing chamber which is de-
signed for receiving washware. Thereafter, washing lig-
uid is pumped away and the sump is filled with fresh water
which is then conveyed by the same pump as that which
previously conveyed the washing liquid to the same spray
nozzles as the washing liquid. At the transition from the
sump to the pump, there is a heater for heating the wash-
ing liquid, wherein, during the final rinse phase, the final
rinse liquid can be heated or left unheated. The final rinse
phase is followed by a steam phase in which fresh water
is evaporated out of the sump by means of the heater
andis conducted via said spray nozzles into the treatment
chamber. The steam phase may be followed by a drying
phase in which the heated washware is dried.

[0006] Commercial dishwashers require water, deter-
gent, rinse aid and energy for cleaning washware. The
consumption of detergent and rinse aid is proportionally
dependent on the water consumption per washing cycle.
In the case of a constant water inflow temperature, this
also applies to the heating energy which is required for
heating the final rinse water.
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[0007] The document US 2012/060875 A1 discloses
a dishwasher suitable for executing all the method steps
of the preamble of the independent method claims 1, 4
and 5.

[0008] The document WO 2011/048575 A2 relates to
a control unit that may automatically enable and/or dis-
able a washing apparatus based on processing of an
image of wares to be washed by the washing apparatus.
In one example, a system includes a camera configured
to capture an image of one or more wares to be washed
by a washing apparatus, a computer-readable medium
comprising a plurality of item profiles, each of the item
profiles comprising a visual signature and one or more
wash cycle characteristics, and a control unit configured
to retrieve the image, detect one of the visual signatures
of the plurality of item profiles in the image, select the
one of the item profiles corresponding to the detected
visual signature, enable the washing apparatus, and au-
tomatically disable the washing apparatus after the ware
is determined to be clean in accordance with the selected
one of the item profiles.

[0009] The document US 2012/0138092 A1 relates to
an automatic dishwasher and a method for controlling
the operation of the automatic dishwasher including an
imaging device that repeatedly captures images of a sub-
portion of a wash chamber as a dish rack is moved from
aload position to a use position. The repeated capturing
of images is synchronized with the movement of the dish
rack, and areas of the dish rack in which dishes are
present are determined from the repeatedly captured im-
ages.

[0010] The document WO 2006/015934 A1 relates to
amethod for determining the type and/or quantity ofitems
to be washed in a dishwasher machine. According to said
method, the items to be washed are placed in compart-
ments in the washing region of the machine, the loading
of said compartments being detected by an image de-
tection system. Said image detection system measures
distances between items in a contactless manner by
means of the speed of light in order to obtain a three-
dimensional image of the rinsing region.

[0011] A commercial dishwasher generally has two
water circuits which are completely separate from one
another. Said water circuits are a water circuit which is
responsible for washing and through which used water
from the washing tank is routed and a fresh water circuit
which is responsible for final rinsing and uses fresh water
from a boiler.

[0012] The main task of the final rinse phase is to re-
move the washing liquid residues (lye) from the
washware. The final rinse liquid (pure fresh water or fresh
water mixed with rinse aid) which is sprayed during the
final rinse phase flows into the washing tank and there-
fore also serves for regenerating the washing liquid. Be-
fore new final rinse liquid is conducted into the washing
tank during the final rinse phase, the same quantity of
washing liquid is pumped away out of the washing tank.
[0013] In dishwashers which are designed in the form
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of a box-type dishwasher, the washware to be treated,
such as dishes, pots, glasses, cutlery and other utensils
to be cleaned for example, are treated during a plurality
of treatment phases which are to be executed in succes-
sion, such as a washing phase or washing phases, afinal
rinse phase or final rinse phases and a drying phase or
drying phases for example.

[0014] However, different types of washware require
different treatment parameters for the individual process
steps because of their use, their degree of soiling, their
shape and because of the material. In present-day dish-
washers which are in the form of a box-type dishwasher,
however, automatic differentiation of the types of
washware to be treated is generally not carried out, and
therefore the conventional programs are often designed
to be a compromise such that they can be used for a
plurality of different types of washware.

[0015] It is known that the box-type dishwashers
known from the prior art, such as under-counter dish-
washers or hood-type dishwashers for example, can be
equipped with a plurality of programs. The individual pro-
grams differ from one another mainly in respect of the
length of running time (cycle duration) of the treatment
phases or - in the case of special programs particularly
for treating drinking glasses - in the temperature param-
eters of the washing phase and of the final rinse phase.
[0016] In box-type dishwashers of this kind, the oper-
ating personnel have the option of selecting a shorter
program, for example for lightly soiled washware, such
as for drinking glasses for example, and alonger program
for more heavily or heavily soiled washware.

[0017] In practice, however, because of inadequate
training of the operating personnel in particular, the op-
tion of manual program selection is utilized only rarely,
and therefore a program which is preset at the factory is
mainly employed for treating the washware, irrespective
of the type of washware.

[0018] If, during treatment of the washware, a program
which is preset at the factory is employed which is gen-
erally designed to be a compromise such that it can be
used more or less efficiently for a plurality of types of
washware, for example, lightly soiled tableware, such as
drinking glasses for example, is washed for an uneco-
nomically long time and at higher temperatures than
would actually be required. On the other hand, there is
the risk that, for example, washware with food residues
which are relatively difficult to remove, such as cooking
utensils and/or cutlery for example, are not cleaned suf-
ficiently, and therefore, under certain circumstances, a
plurality of washing runs or additional manual cleaning
operations are necessary.

[0019] For this reason, dishwashers generally provide
the operator with the option of switching between differ-
ent program sequences or program cycles. These are
specially optimized for dedicated types of washware.
They differ in respect of temperature, quantity of final
rinse water, water pressure, cycle time and the quantity
of chemicals employed in order to minimize manual pre-
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and post-treatment of the washware outside the dish-
washer.

[0020] However, it has been found that, in practice,
many operators do not actually make use of the option
of manually adjusting or switching the treatment program
depending on the type of washware. This has the disad-
vantage that efficient utilization of the resources (fresh
water, chemicals and energy) during operation of the
dishwashers is often not possible and, respectively, that
good treatment results cannot be provided for all types
of washware. As a consequence of this, it is necessary
to manually pre- and post-treat the washware, this re-
sulting in more time being spent in the scullery.

SUMMARY

[0021] Proceeding from the above problem, the
present invention is therefore based on the object of op-
timizing a dishwasher of the kind mentioned in the intro-
ductory part such that optimum treatment results can be
provided automatically for all types of washware, wherein
the resources (fresh water, chemicals and energy) can
be utilized as efficiently as possible at the same time. A
further aim is to achieve the object of specifying a corre-
sponding method for operating a dishwasher of this kind,
which is in the form of a box-type dishwasher in particular,
and, respectively, for cleaning washware in a dishwash-
er.

[0022] This object is achieved by the subject-matter of
independent claims 1, 4 and 5, respectively. These
claims relate to a method for cleaning washware in a
dishwasher, which is in the form of a box-type dishwasher
and has a treatment chamber which can be closed and
in which washware can be treated in accordance with a
predefined or predefinable treatment program.

[0023] The object underlying the present invention is
further achieved by the subject-matter of independent
claim 7, which relates to a corresponding dishwasher.
[0024] The solution according to the invention is dis-
tinguished in that, before the actual treatment (cleaning)
of the washware, first the type of washware to be treated
is detected with the aid of a suitable washware detector
apparatus and a predefined or predefinable treatment
program for treating the washware is automatically se-
lected by a program control device depending on the de-
tected type of washware. Subsequently, automatic set-
ting of the process parameters which are associated with
the selected treatment program takes place.

[0025] Firstly, automatic detection of the type of
washware to be treated is possible owing to the provision
of the washware detector apparatus. Secondly, with the
aid of the program control device, an optimum treatment
program for treating the washware during at least one
treatment phase is selected automatically for each de-
tected type of washware and the process parameters
which are associated with the selected treatment pro-
gram are adjusted. The selection and automatic adjust-
ment of the process parameters preferably take place for
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at least one treatment phase (washing phase, final rinse
phase, drying phase). Since, in this way, the process
parameters applicable to the respective treatment phas-
es can be matched to the type of washware to be treated,
the consumption of fresh water, chemicals and energy
can be optimized.

[0026] It is conceivable, in principle, that the program
control device is designed to likewise assign each de-
tected type of washware to a predefined or predefinable
washware group preferably before actual treatment of
the washware. There should advantageously, in turn, be
a predefined or predefinable treatment program for each
washware group, according to which treatment program
the washware of the type of washware assigned to this
washware group is to be treated during at least one of
the treatment phases, such as during the washing phase,
the final rinse phase and/or the drying phase for example.
[0027] The treatment program predefined or predefin-
able for each washware group is preferably a treatment
program which firstly is adapted in respect of the con-
sumption of fresh water, chemicals and energy and, sec-
ondly, in respect of an adequate cleaning result.

[0028] The solution according to the invention accord-
ingly renders it possible for the process parameters of
the dishwasher to be automatically optimally matched to
the respective type of washware to be treated, without
the operating personnel having to take action and man-
ually make a program selection.

[0029] In the present context, "type of washware" is
understood to mean the type of washware to be treated
or to be cleaned. The type of washware depends in par-
ticular, for example, on the size, the shape and/or the
material of the washware to be cleaned.

[0030] In order to render possible automatic detection
of the type of washware without faults as far as possible,
provision is made according to the invention for the
washware detector apparatus to have an optical identi-
fication system, which is oriented toward the washware
to be treated, and a corresponding evaluation device.
The optical identification system is designed to record at
least a portion of the light reflected by the washware to
be treated as a reflection image, wherein the evaluation
device is designed to distinguish between different types
of washware on the basis of the recorded reflection im-
age, wherein here the extent or the degree of the reflec-
tion provides information about the type of washware.
[0031] In a development of the dishwasher according
to the invention, provision is made in this context for the
optical identification system to further be designed to
record the color of the light reflected by the washware to
be treated, wherein the evaluation device is further de-
signed to distinguish between different types of
washware on the basis of the recorded color.

[0032] Inrespect of the optical identification system, it
has proven advantageous in particular for said optical
identification system to have a camera which is prefera-
bly arranged within the treatment chamber and in partic-
ular in or in the vicinity of an upper corner region on the

20

25

30

35

40

45

50

55

rear or front side of the treatment chamber. The optical
identification system preferably further has a lighting sys-
tem with at least one light source which is designed to
allow, in particular, homogeneous and preferably diffuse
illumination of at least a portion of the washware to be
treated, preferably with light at a color temperature of
between 5200 and 5700 K.

[0033] Mounting a camera within the dishwasher or
within the treatment chamber of the dishwasher has crit-
ical advantages over a camera position outside the dish-
washer. Although external mounting would be ideal for
the purpose of protecting the camera, it is relatively dif-
ficult to find the right time to record the data/image if the
camera is externally mounted. A further disadvantage is
the increased expenditure on training the service person-
nel and the increasing time required for starting-up the
dishwasher.

[0034] If, in contrast, the camera of the optical identi-
fication system is positioned within the treatment cham-
ber, the time for recording the image can be defined rel-
atively easily. This could be done directly when closing
the dishwasher or after completion of a prewash. The
prewash is a process step in which the washware is pre-
processed before the actual program sequence. This
would have the advantage that coarse soiling is already
removed at the time at which the data/image is recorded.
As a result, the image evaluation is considerably more
robust. In addition, start-up of the dishwasher at the site
of use is not influenced. The camera of the optical iden-
tification system can already be fully mounted at the fac-
tory, as a result of which firstly expenditure on training
the service personnel is not increased and secondly the
operator of the dishwasher does not have to put up with
relatively long start-up. A further major advantage to be
mentioned is the independence of the ambient lighting
when mounting the camera within the treatment chamber
of the dishwasher. The lighting can be designed such
that firmly defined ambient conditions always prevail.
This is particularly important in the present case since,
according to embodiments of the present invention,
colors are also used in the subsequentimage evaluation.
[0035] Ifthe camera of the optical identification system
is positioned within the treatment chamber of the dish-
washer, it is advantageous for the camera to be arranged
in or in the vicinity of an upper corner region in the rear
or front wall of the treatment chamber in order to prevent
a reduction in the loading height owing to a centrally ar-
ranged camera, to minimize the risk of damage when
loading and unloading washware into/from the treatment
chamber and in order to effectively prevent the wash arm,
which is likewise presentin the treatment chamber, from
appearing in the image recorded by the camera, irrespec-
tive of the position of said wash arm.

[0036] In respect of the lighting system which is pref-
erably provided, it should be noted that said lighting sys-
tem should be designed in order to produce lighting which
is as diffuse as possible, so that recordings which exhibit
as little reflection as possible can be realized using the
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camera of the optical identification system. In one pos-
sible implementation, a large number of light-emitting di-
odes can be used as the lighting system, wherein these
light-emitting diodes are intended to emit light at a color
temperature of preferably between 5200 to 5700 K and
in particular light at a color temperature of approximately
5500 K. The color perception at this color temperature
comes closest to human color perception. The different
shades can be separated from one another most effec-
tively in this case and should therefore also be used in
image processing systems in which the color is used as
a criterion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The invention is described in more detail below
using exemplary embodiments with reference to the
drawings in which:

FIG. 1 schematically shows a dishwasher, which is
designed in the form of a box-type dishwasher, ac-
cording to a first embodiment of the invention;

FIG. 2 schematically shows a dishwasher, which is
designed in the form of a box-type dishwasher, ac-
cording to a second embodiment of the invention;
FIG. 3 schematically shows a flowchart for explaining
an exemplary embodiment of the method according
to the invention in which the reflection is used as a
distinguishing criterion;

FIGS. 4A to 4D schematically show associated gray-
scale value histograms for measuring the reflection
in different types of washware;

FIG. 5 schematically shows a two-dimensional fea-
ture space for color identification according to an ex-
emplary embodiment of the method according to the
invention;

FIG. 6 schematically shows a flowchart according to
an exemplary embodiment of the method according
to the invention;

FIGS. 7A and 7B schematically show a HSV histo-
gram for different types of washware;

FIG. 8 schematically shows a visual representation
of HOG features for a glass according to an exem-
plary embodiment of the method according to the
invention; and

FIG. 9 schematically shows a flowchart according to
an exemplary embodiment of the method according
to the invention.

DETAILED DESCRIPTION

[0038] The dishwasher 1 according to the invention
has a treatment chamber 2 for cleaning washware, not
illustrated in the drawings. A washing tank 4 in which
liquid can flow back out of the wash chamber 2 due to
the force of gravity is arranged beneath the treatment
chamber 2. The washing tank 4 can be covered at the
transition to the treatment chamber 2 with the aid of a
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screen, not illustrated in the drawings. The washing tank
4 contains washing liquid 6 which is usually water to
which, if appropriate, detergent can be supplied automat-
ically in a controlled manner by a detergent metering de-
vice, not illustrated in the drawings. The washing liquid
6 can be conveyed by a washing pump 8 via a washing
line system 10 to washing nozzles 33 and 34 and can be
sprayed through these washing nozzles 33, 34 in the
treatment chamber 2 onto the washware to be cleaned.
The sprayed washing liquid 6 subsequently flows back
into the washing tank 4. The lower end 5 of the washing
tank 4 can have connected to it a discharge line 3 with
an outflow pump 11 in order to empty the washing tank
4 as required.

[0039] Inthe embodiment, illustrated in figure 1, of the
dishwasher 1 according to the invention, a first final rinse
pump 12 is connected by way of its intake side to an
outlet 35 of a boiler 21. Furthermore, the boiler 21 has
an inlet 22 which is connected to a fresh water feed line
28 and via which either fresh water or fresh water with
rinse aid which is added in a metered manner is supplied
to the boiler 21. In the boiler 21, the liquid (pure fresh
water or fresh water with rinse aid which is added in a
metered manner) which is supplied via the inlet 22 is
heated according to a stipulated process sequence. Via
the first final rinse pump 12 which is connected by way
of its intake side to the boiler outlet 35, the final rinse
liquid which is heated in the boiler 21 can be supplied,
for example during a fresh water final rinse phase, to final
rinse nozzles 7 and 9 via a final rinse line system 15,
15a. The final rinse nozzles 7 and 9 are arranged in the
treatment chamber 2 in order to spray the final rinse liquid
which is heated in the boiler 21 onto the washware in the
treatment chamber 2. It is, of course, also conceivable,
however, for the boiler 21 to be supplied via the inlet 22
and the fresh water feed line 28 with pure fresh water to
which, after heating in the boiler 21, rinse aid is added in
a metered manner with the aid of a rinse aid metering
device, not illustrated in the drawings.

[0040] Inthe embodiment, illustrated in figure 1, of the
dishwasher 1 according to the invention, a second final
rinse pump 13 is furthermore provided which is connect-
ed by way of its intake side to a fresh water container 14
and by way of its delivery side to a final rinse line system
15, 15b. The final rinse line system 15b extending from
the delivery side of the second final rinse pump 13 and
the final rinse line system 15a extending from the delivery
side of the first final rinse pump 12 merge to form a com-
mon final rinse line system 15. By means of the second
final rinse pump 13 which is connected to the fresh water
container 14, unheated final rinse liquid can be conveyed
to the final rinse nozzles 7 and 9 which are arranged in
the treatment chamber 2 in order to spray unheated final
rinse liquid onto the washware as required.

[0041] The fresh water container 14 has an inlet 37
which is connected to a fresh water feed line 31. Either
pure fresh water or fresh water with rinse aid which is
added in a metered manner is supplied to the fresh water
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container 14 via said fresh water feed line 31.

[0042] However, it is, of course, also conceivable to
arrange the abovementioned rinse aid metering device,
not illustrated explicitly in the drawings, downstream of
the the outlet 36 of the fresh water container 14.

[0043] The washing nozzles 33, 34 and final rinse noz-
zles 7,9 are in each case preferably arranged above and
below the washware region and are directed toward the
washware region of the treatment chamber 2. In the em-
bodiment, illustrated in figure 1, of the dishwasher 1 ac-
cording to the invention, an upper washing nozzle system
and an upper final rinse nozzle system, which is embod-
ied separately from said upper washing nozzle system,
and also a lower washing nozzle system and a lower final
rinse nozzle system, which is embodied separately from
said lower washing nozzle system, are provided. How-
ever, it would, of course, also be conceivable to provide
an upper and a lower washing-nozzle system which
serve jointly for spraying washing liquid and for spraying
final rinse liquid. The washing nozzles 33, 34 and/or the
final rinse nozzles 7, 9 can also be arranged only at the
top or only at the bottom, instead of at the bottom and at
the top, or, instead or in addition, can also be arranged
on one side of the treatment chamber 2 and can be di-
rected into the washware region transversely with re-
spect to the treatment chamber 2.

[0044] Inthe embodiment, illustrated in figure 1, of the
dishwasher 1 according to the invention, both the boiler
21 and the fresh water container 14 are connected to a
non-return device 16 via fresh water feed lines 24, 26,
28,29and 31. The non-return device 16 servesto prevent
a situation where fresh water can be sucked back from
the intake side of the first final rinse pump 12 and/or the
intake side of the second final rinse pump 13 into a fresh
water feed line 17.

[0045] Thenon-returndevice 16 has an outlet40 which
is connected to a water softener device 39 via fresh water
feed lines 24 and 41. The water softener device 39 has,
firstly, a salt container 42 which is connected to the fresh
water feed line 41 and, secondly, first and second water
softeners 39a, 39b which are arranged parallel to one
another. The two water softeners 39a, 39b which are
arranged parallel to one another are connected to the
outlet 40 of the non-return device 16 via a corresponding
fresh water line system and the fresh water feed line 24.
The water softeners 39a, 39b of the water softener device
39 can be operated alternately by suitable actuation of
valves 43, in order to soften the fresh water which is sup-
plied to the boiler 21 via the fresh water feed lines 26 and
28 and the fresh water supplied to the fresh water con-
tainer 14 via the fresh water feed lines 26, 29 and 31.
[0046] The salt container 42 which forms part of the
water softener device 39 can contain a suitable salt or a
suitable chemical. The salt or chemical serves, as re-
quired, for regenerating a water softener agent which is
added in a metered manner to the fresh water or a de-
composition product which is produced after the metered
addition. The salt container 42 can be refilled with the
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salt or the chemical from the treatment chamber 2 of the
dishwasher 1 via an opening which can be closed by way
of a lid 44.

[0047] In the illustrated preferred embodiment of the
dishwasher 1 according to the invention, the boiler 21
has an integrated steam generator 20. A corresponding
steam outlet 23 of the steam generator 20 is formed at
the upper region of the boiler 21. The steam outlet 23 of
the steam generator 20 is connected via a steam line 32,
at a point 37 located above the washing tank 4, to the
treatment chamber 2, in order, as required, to introduce
the steam which is generated in the steam generator 20
into said treatment chamber. The outlet opening of the
steam line 32 is preferably located between the upper
nozzles 7, 33 and the lower nozzles 9, 34 of the washing
line system 10 or of the final rinse line system 15. How-
ever, other positions are, of course, also possible.
[0048] A heater 45 is located in the boiler 21 which
serves not only for heating the final rinse liquid, but also
for generating steam. Furthermore, a level sensor 46,
which, for example, controls a valve 19 of the fresh-water
line 17, may be arranged in or on the boiler.

[0049] In the preferred embodiment, illustrated in Fig.
1, of the dishwasher 1 according to the invention, the
provision of the fresh water container 14 and of the sec-
ond final rinse pump 13 renders it selectively possible to
also supply unheated final rinse liquid to the final rinse
nozzles 7 and 9 via the final rinse line system 15b and,
respectively, 15. Itis therefore possible to selectively sup-
ply unheated or heated final rinse liquid to the treatment
chamber 2 by suitable actuation of, for example, the final
rinse pumps 12, 13 and/or by suitable actuation of, for
example, the valves 19, 27 and 30 which are arranged
in the fresh water feed lines to the fresh water container
14 and to the boiler 21.

[0050] A program control device 50, illustrated merely
schematically in the drawings, serves for controlling at
least one cleaning program and is designed and con-
nected to the controllable components of the dishwasher
1, such as, for example, to the valves 19, 27 and 30, to
the washing pump 8, to the first final rinse pump 12, to
the second final rinse pump 13 and/or to a heater control
circuit (not explicitly illustrated) for controlling the heater
45, in order to implement a cleaning method (cleaning
cycle) comprising the following steps (phases) which are
to be carried out in succession:

1. a washing phase, in which washing liquid 6 is
sprayed out of the washing tank 4 through the wash-
ing line system 10 into the treatment chamber 2 by
means of the washing pump 8 and can then flow
back from the treatment chamber 2 into the washing
tank 4 due to the force of gravity;

2. afresh water final rinse phase, in which heated or
unheated fresh water or fresh water to which rinse
aid has been added in a metered manner is sprayed
as final rinse liquid into the treatment chamber 2 by
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means of the first final rinse pump 12 or the second
final rinse pump 13 and can then flow from the treat-
ment chamber 2 into the washing tank 4 due to the
force of gravity; and

3. (optionally) a drying phase, in which drying air cir-
culates within the treatment chamber 2.

[0051] In a preferred implementation of the program
control device 50, said program control device is de-
signed in such a way that it automatically activates the
controllable components of the dishwasher 1 as a func-
tion of the detected type of washware, such that, after
the fresh water final rinse phase, a steam final rinse
phase is carried out, in which steam is generated by
means of the steam generator 20 which is connected to
the fresh water feed line 28 and is conducted into the
treatment chamber 2.

[0052] The dishwasher 1 according to the invention -
as illustrated, for example, in figure 1 - is distinguished,
inter alia, in that a washware detector apparatus 51, in-
dicated merely schematically in the drawings, is provided
and serves for detecting the type of washware received
in the treatment chamber 2. The washware detector ap-
paratus 51 is preferably arranged inside or outside the
treatment chamber 2 in such a way that either the
washware received in the treatment chamber 2 or a
washware rack whichis inserted into the treatment cham-
ber 2 enters the detection region of said washware de-
tector apparatus. The term "washware detector appara-
tus" used herein is to be understood to mean any detec-
tion apparatus which is designed for directly or indirectly
detecting or determining the type of washware.

[0053] As an alternative or in addition to this, it is con-
ceivable that the washware detector apparatus 51 has
at least one detector device 52 by way of which the type
of washware can be detected indirectly. This implemen-
tation is particularly suitable when the dishwasher 1 is
designed in such a way that at least one washware rack
(not explicitly illustrated in the drawings), which receives
the washware to be treated, can be inserted into the treat-
ment chamber 2 of the dishwasher 1. In this case, the
washware to be treated should preferably be sorted ac-
cording to types of washware in such a way that only
washware of a single type is inserted into each washware
rack. In this case, provision is preferably made for each
washware rack to have an identification feature, such as
an identification code for example, which can be detected
by the detector device 52. The identification feature which
is detected by the detector device 52 then provides in-
formation on the type of washware which is received by
the washware rack.

[0054] On the other hand, however, it is also conceiv-
able that the detector device 52 is designed to detect the
size and/or type of the at least one washware rack which
can be received in the treatment chamber 2 of the dish-
washer 1 and, on the basis of this information, to draw a
conclusion as to the type of washware which is received
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by the washware rack. In one possible implementation,
provision may be made, for example, for the following
sorting operation to be performed before the actual treat-
ment of the washware in the dishwasher:

- plates which are manufactured from porcelain or a
porcelain-like material are inserted into a washware
rack which is designed as a plate rack;

- cooking utensils which are manufactured from a met-
al, in particular from stainless steel, are inserted into
a washware rack which is designed as a flat rack;

- cutlery or items of cutlery which are manufactured
from metal, in particular from stainless steel, is/are
inserted into a washware rack which is designed as
a cutlery rack; and

- drinking glasses which are manufactured from glass
or a glass-like material are inserted into a washware
rack which is designed as a glass rack.

[0055] The remaining types of washware can in this
case be inserted, for example, into a washware rack
which is designed as a plate rack. When a presorting
operation of this kind is performed, it is conceivable, in
one possible implementation of the washware detector
apparatus 51, that said washware detector apparatus
has a detector device 52 which is designed, for example,
for detecting the type of washware rack (plate rack, flat
rack, cutlery rack, glass rack, etc.) which is inserted or
to be inserted into the treatment chamber 2 and thereby
to indirectly determine the type of washware which is
inserted into the treatment chamber 2 of the dishwasher
1. The type of washware rack can be detected, for ex-
ample, optically by way of the size, height and/or by way
of the shape with the aid of the detector device 52. How-
ever, in this case, detection of another suitable identifi-
cation feature of the washware rack may, of course, also
be considered.

[0056] As already mentioned, in the dishwasher 1 ac-
cording to the present invention, the program control de-
vice 50, which is illustrated merely schematically in the
drawings, is also provided. According to the invention,
the program control device 50 is designed to actuate dif-
ferent actuable components of the dishwasher 1, such
as, for example, the respective pumps and valves, in ac-
cordance with a predefined or predefinable program se-
quence in order to thereby be able to adjust suitable proc-
ess parameters during the individual treatment phases
(washing phase, final rinse phase and drying phase). The
program control device 50 is connected, in particular via
a suitable communication link, to the washware detector
apparatus 51in order to continuously or at predetermined
times or events, preferably before the start of the washing
cycle, checkthe type, detected by the washware detector
apparatus 51, of washware received in the treatment
chamber 2 of the dishwasher 1.

[0057] The program control device 50 is designed, on
the basis of the type of washware which is detected by
the washware detector apparatus, to automatically iden-
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tify the washware to be treated. The program control de-
vice 50 can preferably automatically identify at least the
following washware:

- plates which are manufactured from porcelain or a
porcelain-like material;

- cups which are manufactured from porcelain or a
porcelain-like material, glass or a glass-like material;

- bowls which are manufactured from porcelain or a
porcelain-like material, glass or a glass-like material;

- trays or tray-like articles which are manufactured
from a plastic material;

- containers, in particular food-grade containers,
which are manufactured from a metal, in particular
from stainless steel;

- pots which are manufactured from a metal, in par-
ticular from stainless steel;

- pans which are manufactured from a metal, in par-
ticular from stainless steel;

- cutlery and items of cutlery which is/are manufac-
tured from a metal, in particular from stainless steel;
and

- drinking glasses which are manufactured from glass
or a glass-like material.

[0058] In the event that the program control device 50
does not identify the washware on the basis of the de-
tected type of washware, the washware in question is
identified as "other washware".

[0059] The solution according to the invention is dis-
tinguished not only, firstly, by the automatic detection of
the type of washware to be treated and, secondly, by the
automatic identification of the washware to be treated,
but also by the additional functionality of the program
control device 50, whereby said program control device
is designed to automatically select, as a function of the
detected type of washware, a predefined or predefinable
treatment program according to which the washware
which is received in the treatment chamber 2 is to be
treated during at least one treatment phase, and for ad-
justing the process parameters of the selected treatment
program by corresponding actuation of the actuable com-
ponents of the dishwasher 1. For this purpose, it is con-
ceivable in principle for the program control device 50 to
have, for example, a storage device, not explicitly illus-
trated in figure 1, to which the program control device 50
can have access. In each case optimally adapted treat-
ment programs or corresponding process parameters for
operating the dishwasher 1 are stored in said storage
device for the individual types of washware which come
into question.

[0060] The invention is based, amongst other things,
on the knowledge that the process parameters which are
optimal for the individual treatment phases are depend-
ent on the type of washware to be treated. The different
types of washware require suitable treatment programs
according to which the washware is to be treated, for
example, during the washing phase, the fresh water final
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rinse phase and/or the drying phase. Therefore, for ex-
ample, only lightly soiled items of tableware, such as, for
example, drinking glasses, in contrast to heavily soiled
items of cookware with burnt-on food residues which are
difficult to remove, such as, for example, cooking uten-
sils, keeping-warm containers, baking molds, etc., re-
quire, during the washing phase, only a relatively small
quantity of washing liquid sprayed per unit time and only
a relatively low nozzle pressure with which the washing
liquid is sprayed. Furthermore - in comparison with heav-
ily soiled items of cookware - only a shorter cycle duration
of the washing phase is necessary for lightly soiled items
of tableware.

[0061] On the other hand, the different types of
washware also require coordinated treatment programs
for the fresh water final rinse phase which follows after
the washing phase. Adaptation, carried out in terms of
the type of washware, of the process parameters for the
steam final rinse phase and drying phase, which are to
be carried out, if appropriate, after the fresh water final
rinse phase, is also likewise conceivable.

[0062] As aresult, "overtreatment”, in particular of only
lightly soiled items of tableware, such as, for example,
drinking glasses, can be efficiently prevented in a simple,
but effective, way, so that no more resources in terms of
energy, water, chemicals, etc. than are necessary are
used during the cleaning process (and, if appropriate,
during the drying process) for only lightly soiled items of
tableware of this kind.

[0063] The consumption of fresh water, which is
sprayed in pure form or mixed with further additives onto
the washware, for example, during the fresh water final
rinse phase, can also be reduced. As a result of the re-
duced consumption of fresh water by the dishwasher 1,
the consumption of chemicals, in particular rinse aids
and/or detergents, can also be reduced, without there
being a change in the concentration of chemicals in the
respective liquid (washing liquid, final rinse liquid). Owing
to a lower fresh water supply, the quantity of water to be
heated is lower, with the result that energy can be saved.
[0064] In this case, the invention is based, inter alia,
on the knowledge that, in conventional dishwashers, the
washing and final rinse cycles of which proceed accord-
ing to a program which is preset at the factory, overtreat-
ment of the washware often takes place. It is frequently
sufficient for an adequate washing and rinsing result sim-
ply to have, for example, a shorter cycle duration of the
washing phase, a smaller quantity of washing liquid
which is sprayed per unit time during the washing phase,
a lower nozzle pressure with which the washing liquid is
sprayed during the washing phase, a smaller quantity of
final rinse liquid which is sprayed overall during the fresh
water final rinse phase, and/or a lower temperature of
the liquid (washing liquid, final rinse liquid) to be sprayed
during the washing phase and fresh water final rinse
phase.

[0065] According to the invention, the program control
device 50 is accordingly designed in such a way that said
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program control device automatically actuates the wash-
ing pump 8 as afunction of the detected type of washware
in such a way that at least one of the parameters given
below is adapted to the detected type of washware for
the washing phase:

- the cycle duration of the washing phase;

the quantity of washing liquid sprayed per unit time during
the washing phase; and

- thepressure with which the washing liquid is sprayed
during the washing phase.

[0066] Adishwasher 1, in particularacommercial dish-
washer, in the form of a box-type dishwasher according
to the second preferred embodiment of the solution ac-
cording to the invention is provided schematically in fig-
ure 2. In contrast to the first embodiment illustrated in
figure 1, the dishwasher 1 illustrated in figure 2 does not
have a fresh water container and therefore also does not
have a second final rinse pump by means of which - as
illustrated in figure 1 - unheated final rinse liquid can be
supplied to the final rinse nozzles by means of a final
rinse line system. Otherwise, the dishwasher 1 illustrated
in figure 2 is structurally and functionally identical to the
dishwasher described above with reference to figure 1.
Itis, of course, conceivable that the heater control circuit
(not explicitly illustrated) can correspondingly actuate the
heater 45 of the boiler 21 or of the steam generator 20
in order to provide a greater or lesser amount of heated
final rinse liquid.

[0067] The method according to the invention and, in
particular, the automatic detection of the type of
washware will be explained in more detail below using
various examples with reference to the schematic illus-
trations of figures 3 to 9.

[0068] Specifically, figure 3 schematically shows a
flowchart of a first exemplary embodiment of the method
according to the invention for automatically detecting
washware and classifying washware, wherein the reflec-
tion of light is used as a distinguishing criterion in this
embodiment.

[0069] In the following explanations, the washware to
be treated is subdivided into four different categories
(types). These categories include "porcelain”, "glasses",
"cutlery" and "pots and pans". It goes without saying,
however, that the present invention is not restricted to
these four types of washware but these are types of
washware which occur most often in commercial dish-
washing. Said washware includes white porcelain and
pots and pans made from stainless steel. Furthermore,
it is assumed below that glasses are loaded only in the
glass racks provided especially for them. This assump-
tion is based on the conventional procedure in commer-
cial dishwashing.

[0070] The objective of the concepts described below
is automatic program selection, specifically depending
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on the type of washware to be treated. In the first concept,
as is schematically shown with reference to the flowchart
according to figure 3, the extent of the reflection provides
information about the loaded washware.

[0071] In the first exemplary embodiment of the meth-
od according to the invention, a 2-dimensional image re-
lating to the washware to be cleaned or to be classified
is recorded and digitized with the aid of an optical iden-
tification system for the purpose of detecting the type of
washware to be treated. Patterns are then obtained from
this data, which patterns serve to classify and/or detect
the type of washware to be treated. The 2-dimensional
image which is detected with the aid of the optical iden-
tification system is a grayscale value image or a color
image. The recorded image is possibly preprocessed
and, in particular, filtered. The preprocessing can also
comprise converting a previously recorded color image
into a grayscale value image.

[0072] The subsequent evaluation of the recorded 2-
dimensional image initially involves detecting whether
there are corresponding reflections in the recorded 2-
dimensionalimage. Thisis performed by a corresponding
grayscale value histogram being generated on the basis
of the previously generated grayscale value image or the
previously recorded grayscale value image. When cor-
responding reflections are then detected, washware is
automatically categorized into the "cutlery" type of
washware or into the "pots/pans" type of washware, spe-
cifically depending on the degree of the detected reflec-
tion and/or depending on the size of an average reflection
surface area.

[0073] When, however, no corresponding reflections
are detected, glass rack detection takes place in the
method according to the first exemplary embodiment.
When it is identified during the course of glass rack de-
tection that a glass rack is present, washware is auto-
matically categorized into the "glass" type of washware.
When, however, a glass rack is not identified during the
course of glass rack detection, washware is automatically
categorized into the "porcelain” type of washware.
[0074] In other words, according to the first exemplary
embodiment of the method according to the invention,
which method is (at least partially) illustrated in the sche-
matic flowchart according to figure 3, subdivision into two
groups is initially performed: one group with reflections
and one without reflections. The group with reflections
includes cutlery and pots and pans. When no reflections
can be measured, a distinction still has to be drawn be-
tween porcelain and glass. In the first exemplary embod-
iment of the method according to the invention, this dis-
tinction is drawn by means of the detection of the glass
rack.

[0075] Inthe exemplary embodiment, the average sur-
face area is measured in order to distinguish between
cutlery and pots and pans. It is assumed here that these
surface areas are significantly smaller in the case of cut-
lery than in the case of pots and pans. The reflection is
measured by means of the associated grayscale value
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histogram. The idea here is that reflections on cutlery
and pots and pans have a considerably higher peak in a
predefined value range than white porcelain in the histo-
gram. This value range preferably corresponds to a pure
white in the grayscale value image.

[0076] Figures4Ato4D show the associated grayscale
value histograms for different types of washware, spe-
cifically for porcelain plates (figure 4A), pots and pans
(figure 4B), cutlery (Figure 4C) and cups and bowls com-
posed of porcelain (figure 4D).

[0077] In order to prevent accompanying influences of
the stainless steel hood of the dishwasher or the stainless
steel inner wall of the treatment chamber of the dish-
washer in the histogram, only the region of the dish rack
which is received in the treatment chamber should be
taken into consideration for forming the histogram.
[0078] It is possible to identify on the basis of the ex-
emplary grayscale value histograms according to figure
4A to figure 4D that there is an increased occurrence in
the pixel value range of between 240 to 255, specifically
in the case of loading with stainless steel (cf. figure 4B
and figure 4C), this being used for differentiation purpos-
es.

[0079] In order to optimize detection about the extent
of the reflection, it is possible to perform classification by
means of the object shape and object size. To this end,
the following criteria are preferably defined: firstly the sur-
face area, in pixels, of an object found. Furthermore, the
roundness of the object is also recorded as a criterion.
This is established by way of the smallest possible circle
being drawn around the object found and a check then
being made in respect of how much is covered by the
object surface. The same is then once again additionally
calculated using the smallest encompassing rectangle.
These give the following three properties in respect of
the shape and size of the objects: object surface area,
roundness (= circular surface area of the smallest en-
closing circle/object surface area), and rectangularity (=
rectangular surface area of the smallest enclosing rec-
tangle/object surface area).

[0080] Figure 5 shows, by way of example, a feature
space for color identification.

[0081] Asecond exemplary embodimentofthe method
according to the invention for automatically detecting and
classifying washware is described below with reference
to the schematic flowchart according to figure 6.

[0082] Forthe purpose of automatically detecting/clas-
sification washware, a 2-dimensional grayscale value im-
age or color image, is first recorded with the aid of an
optical identification system. The recorded image is then
possibly preprocessed, wherein the preprocessing com-
prises, in particular, filtering. Subsequently, edge detec-
tion takes place on the preferably preprocessed image
for the purpose of object detection.

[0083] Locationsinanimage atwhich the intensity val-
ues increase sharply along a specific direction in a small
space are called edges in image processing. In the
present case, the so-called canny operator is preferably

10

15

20

25

30

35

40

45

50

55

10

used for edge detection. The canny operator attempts
not only to detect edges as reliably as possible but at the
same time to precisely determine the position of the edg-
es. Furthermore, said canny operator attempts to mini-
mize the number of incorrect edge detections. To this
end, smoothing of the image using a Gaussian filter takes
place in the first processing step. This is carried out in
order to reduce noise in the original image.

[0084] Oncethe edge strength and edge direction have
been determined for each pixel in the image, a check is
once again made as to whether the edge is actually an
edge. To this end, a check is made with the aid of the
second derivative as to whether the pixel is at a local
maximum along its edge direction.

[0085] Finally, the canny operator attempts to join all
remaining pixels to form a contour. This is preferably per-
formed with the aid of a threshold operation in which a
check is made as to whether the edge strength lies be-
tween a lower and an upper limit value. If the edge
strength lies above the limit value, the pixel is accepted
as an edge. If the gradient is between the upper and the
lower value, the pixel is recognized only as an edge if it
adjoins a pixel with a value above the limit value. If the
edge strength lies below the limit value, it is rejected.
[0086] Once the edge detection has taken place in the
method according to the flowchart in figure 6 for the pur-
pose of object detection, a color histogram, in particular
an HSV histogram, is formed for each object detected in
the color image recorded by the optical identification sys-
tem, and washware is correspondingly categorized into
types of washware, in particular into the "porcelain” type
of washware and into the "pots/pans" type of washware,
on the basis of said histogram.

[0087] When, however, an object has not been detect-
ed during the course of object detection, detection is per-
formed as to whether there are reflections in the recorded
2-dimensional image.

[0088] In order to be able to detect reflections, a cor-
responding grayscale value histogram is generated on
the basis of a previously recorded grayscale value image.
When it is detected that there are corresponding reflec-
tions in the recorded 2-dimensional image, washware is
automatically categorized into the "cutlery" type of
washware.

[0089] When, however, no corresponding reflections
are detected, an HOG method is adopted and HOG fea-
ture vectors for the "glass" type of washware are deter-
mined. If corresponding HOG feature vectors for the
"glass" type of washware can be determined, washware
is automatically categorized into the "glass" type of
washware.

[0090] When, however, no corresponding HOG fea-
ture vectors for the "glass" type of washware can be de-
termined, washware is categorized into the "porcelain”
type of washware.

[0091] The flowchart according to figure 6 can be brief-
ly summarized as follows:

[0092] At the start, the image which is recorded with



19 EP 3 709 858 B1 20

the aid of the optical identification system and preferably
stored on a computer has to be read into a corresponding
evaluation device. After it has been read in, the image is
ready for processing as a multidimensional array. This
array describes the image height, the image width and
also the number of color channels. Due to the fact that
edge detection which is to be carried out later expects a
grayscale value image as an input for object detection,
the colorimage is additionally stored as a grayscale value
image. Filtering of the grayscale value image constitutes
a further step in the preprocessing. A Gaussian filter is
preferably used for said filtering. This operating step is
mainly necessary in the case of pots and pans composed
of stainless steel. Said pots and pans have thick struc-
tures on the surface owing to their material and owing to
the reflection. These structures can be considered to be
undesired high-frequency interference. These can be re-
duced by filtering using a low-pass filter, such as a Gaus-
sian filter.

[0093] Edge detection takes place after filtering. The
abovementioned canny edge detector is adopted for this
purpose. The minimum and maximum values for the
threshold value function are passed on as parameters.
It has been found that the best results are achieved with
aminimum threshold value of 0 and a maximum threshold
value of 100.

[0094] Inthebinaryimage whichis produced as aresult
of the edge detection, the relevant objects then have to
be segmented for evaluation. To this end, the contours
are found. Contours are understood to be all points along
aboundary with the same color or intensity. When applied
to a binary image, the white regions are understood to
be objects and the black regions are understood to be
background. In order to segment the relevant objects,
the binary image is inverted in a first step. This step is
necessary so that the object surface area is displayed
as white objects and the background is displayed as a
black area. In a next step, the background is separated
from the desired object with the aid of morphological op-
erations. To this end, all objects are reduced in size by
applying erosion. Owing to suitable selection of the struc-
tural element, itis possible, as aresult, to reduce the size
of the non-relevant surface areas to such an extent that
they are deleted from the image. The remaining elements
are then increased back to their original size by way of
dilation.

[0095] Ina nextstep, the features have to be extracted
from the detected objects. In this concept, the color is
first used as a property. Owing to the preceding object
detection, a mask can be created for each object found.
With the aid of this mask, it is possible to record the his-
togram only for the object found. A mask is understood
to be a binary image which contains only the object found.
[0096] In this context, it is advantageous when the
RGB image, which has been recorded by the camera of
the optical recording system, is further converted into an
HSV image beforehand.

[0097] Figures 7Aand 7B illustrate, by way of example,

10

15

20

25

30

35

40

45

50

55

1"

two binary masks with corresponding histograms. Figure
7A relates to a pot, and figure 7B relates to a cup. In the
histogram, the color "blue" represents the H value, the
color "green" represents the S value and the color "red"
represents the V value of the HSV color space. The his-
tograms shown in figures 7A and 7B are limited to 32
bins and normalized. Normalization of the histogram as-
certained is important in order to be able to compare ob-
jects with different surface areas with one another.
[0098] After extraction of the properties, the object
classification is divided into a training phase and a test
phase.

[0099] Inthe same way as a human, the computer nat-
urally cannot classify any objects which it does not iden-
tify. For this reason, a training phase has to take place.
During this phase, the human has to provide the compu-
ter with information as to which class the recorded object
properties belong to.

[0100] During the test phase, classification of the un-
known object is carried out on the basis of the learnt
properties from the training phase.

[0101] Inthe case of objectdetection with arack loaded
with glasses, no objects are found. However, due to the
program status, only loading with glasses or an empty
rack can be present at this point. In order to distinguish
between these situations, glasses are sought with the
aid of an HOG method (HOG = Histogram of Oriented
Gradient). Figure 8 shows a visual representation of the
HOG features for a glass.

[0102] Figure 9 schematically shows a flowchart of a
further method according to the invention. This method
corresponds substantially to the method described
above with reference to the flowchart according to figure
6, wherein, however, a HOG method is adopted when
no object is detected, in order to determine HOG feature
vectors and to allow categorization into the "glass" type
of washware. When, however, no corresponding HOG
feature vectors for this type of washware can be deter-
mined, reflection detection is used to determine whether
categorization into the "cutlery" type of washware or into
the "porcelain” type of washware is to be performed.
[0103] The invention is not restricted to the exemplary
embodiments but is the result of looking at all of the fea-
tures disclosed in this document together. Rather, the
invention is the result of overall consideration of the pat-
ent claims and of the description of the exemplary em-
bodiments by a person skilled in the art.

[0104] Inparticular,itis conceivable thatthe dishwash-
er 1 has, furthermore, a detergent metering device for
adding detergent in a metered manner to the washing
liquid. The program control device 50 should in this case
particularly preferably be designed to adjust the quantity
of detergent added to the washing liquid in a metered
manner depending on the type of washware to be treated.
In particular, it is conceivable that an increased quantity
of detergent is added in a metered manner when a type
of washware which is associated with the second
washware group is detected, while a standard value is
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selected for the quantity of detergent which is added in
a metered manner in the case of the other washware
groups.

[0105] As an alternative or in addition, it is further con-
ceivable that the dishwasher 1 has a rinse aid metering
device for adding rinse aid in a metered manner to the
final rinse liquid, wherein the program control device 50
is preferably designed to adjust the quantity of rinse aid
which is added in a metered manner depending on the
type of washware to be treated. In this case it is, in par-
ticular, conceivable that, when washware which is asso-
ciated with the first group of washware is detected, the
quantity of rinse aid which is added in a metered manner
is automatically reduced in comparison to the other
washware groups.

Claims

1. A method for cleaning washware in a dishwasher
(1), in particular commercial dishwasher (1), which
is in the form of a box-type dishwasher and has a
treatment chamber (2) which can be closed and in
which washware can be treated in accordance with
a predefined or predefinable treatment program,
wherein the method comprises the following method
steps:

i) the type of washware to be treated is automat-
ically detected;

ii) a predefined or predefinable treatment pro-
gram for treating the washware is automatically
selected depending on the detected type of
washware; and

iii) the process parameters associated with the
selected treatment program are automatically
adjusted,

wherein, in method step i), data, in the form of
a2-dimensional image, relating to the washware
to be cleaned is recorded and digitized with the
aid of an optical identification system, and pat-
terns are obtained from the data, which patterns
serve to classify and/or detect the type of
washware to be treated, wherein a reflection of
light on the washware to be treated is used as
at least one measure for detecting the type of
washware to be treated,

characterized in that

method step i) comprises the following sub-
steps:

a) recording a 2-dimensional grayscale val-
ue or color image with the aid of the optical
identification system;

b) optionally preprocessing the recorded
image, wherein the optional preprocessing
comprises, in particular, filtering and/or con-
verting a color image recorded in method
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step a) into a grayscale value image, and
c1) detecting whether there are reflections
in the recorded 2-dimensional image by a
corresponding grayscale value histogram
generated on the basis of the grayscale val-
ue image generated in method step b) or
recorded in method step a),

wherein, when corresponding reflections are de-
tected in method step c1), washware is catego-
rized into the "cutlery" type of washware or into
the "pots/pans" type of washware, depending
on the degree of the detected reflection and/or
the size of adetected, average reflection surface
area; wherein, when no corresponding reflec-
tions are detected in method step ¢1), glass rack
detection preferably takes place, and

wherein, when it is identified during the course
of glass rack detection that a glass rack is
present, washware is preferably categorized in-
to the "glass" type of washware, wherein, how-
ever, when a glass rack is not identified during
the course of glass rack detection, washware is
categorized into the "porcelain" type of
washware.

2. The method as claimed in claim 1,
wherein method step i) comprises the following:

- generating - on the basis of the recorded data
- a corresponding grayscale value histogram;
and

- detecting the type of washware to be treated
on the basis of at least one predefined or pre-
definable value range of the generated gray-
scale value histogram.

3. The method as claimed in claim 1 or 2,

wherein the data recorded in method step i) is
a 2-dimensional color image, and wherein the
color is used as a criterion for classifying and
detecting the washware to be treated, wherein,
for this purpose, a color histogram, in particular
HSV histogram, is preferably formed for each
object detected in the recorded color image and
washware is categorized into types of washware
on the basis of this histogram; and/or

wherein the data recorded in method step i) is
a 2-dimensional image, and wherein the shape
and/or size of detected objects is used for clas-
sifying and/or detecting the washware to be
treated, wherein, for this purpose, edge detec-
tion is preferably carried out on the recorded im-
age and objects are detected and/or classified,
in particular, according to object surface area,
roundness and/or rectangularity; and/or
wherein the type of washware to be treated is
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preferably automatically detected after the treat-
ment chamber (2) is closed and further prefer-
ably after a prewash phase, in which the
washware loaded into the treatment chamber
(2) is prewashed, is complete.

4. The method according to the preamble of claim 1,

characterized in that

method step i) comprises the following sub-
steps:

a) recording a 2-dimensional grayscale val-
ue or color image with the aid of the optical
identification system;

b) optionally preprocessing the recorded
image, wherein the optional preprocessing
comprises, in particular, filtering; and

c2) detecting edge on the possibly preproc-
essed image for the purpose of object de-
tection,

wherein, when no object is detected in method
step c2), method step i) further comprises the
following substep:

e1) detecting whether there are reflections in the
recorded 2-dimensional image by a correspond-
ing grayscale value histogram generated on the
basis of the grayscale value image recorded in
method step a),

wherein, when corresponding reflections are de-
tected in method step e1), washware is catego-
rized into the "cutlery" type of washware, and
wherein, when no corresponding reflections are
detected in method step e1), method step i) fur-
ther comprises the following substep:

f1) adopting an HOG method and determining
HOG feature vectors for categorizing washware
into the "glass" type of washware if correspond-
ing HOG feature vectors can be determined,
wherein, when no corresponding HOG feature
vectors for the "glass" type of washware can be
determined in method step f1), washware is cat-
egorized into the "porcelain” type of washware.

The method according to the preamble of claim 1,
characterized in that

method step i) comprises the following sub-
steps:

a) recording a 2-dimensional grayscale val-
ue or color image with the aid of the optical
identification system;

b) optionally preprocessing the recorded
image, wherein the optional preprocessing
comprises, in particular, filtering; and

c2) detecting edge on the possibly preproc-
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essed image for the purpose of object de-
tection,

wherein, when no object is detected in method
step c2), method step i) further comprises the
following substep:

e2) adopting an HOG method and determining
HOG feature vectors for categorizing washware
into the "glass" type of washware if correspond-
ing HOG feature vectors can be determined,
wherein, when no corresponding HOG feature
vectors for the "glass" type of washware can be
determined in method step e2), washware is cat-
egorized into the "porcelain” type of washware,
or

wherein, when no corresponding HOG feature
vectors for the "glass" type of washware can be
determined in method step e2), method step i)
further comprises the following substep:

f2) detecting whether there are reflections in the
recorded 2-dimensionalimage by a correspond-
ing grayscale value histogram generated on the
basis of the grayscale value image recorded in
method step a), wherein, when corresponding
reflections are detected in method step 2),
washware is categorized into the "cutlery" type
of washware, but wherein, when no correspond-
ing reflections are detected in method step 2),
washware is categorized into the "porcelain”
type of washware.

The method as claimed in claim 4 or 5,

wherein a color image is recorded in method step
a), and wherein the recorded colorimage is addition-
ally stored as a grayscale value image in method
step b), and wherein, when at least one object is
detected in method step c2), method step i) further
comprises the following substep:

d) a color histogram, in particular HSV histogram, is
formed for each object detected in the color image,
and washware is categorized into types of
washware, in particular into the "porcelain” type of
washware and into the "pots/pans" type of
washware, on the basis of said histogram.

A dishwasher (1), in particular commercial dish-
washer (1), which is in the form of a box-type dish-
washer and has a treatment chamber (2) which can
be closed and in which washware can be treated in
accordance with a predefined or predefinable treat-
ment program, wherein a washware detector appa-
ratus (51) which is designed to detect the type of
washware to be treated is provided, wherein the
washware detector apparatus (51) has an optical
identification system, which is oriented toward the
washware to be treated, and an evaluation device,
wherein the optical identification system is designed
to record at least a portion of the light reflected by
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the washware to be treated as a reflection image,
and wherein the evaluation device is designed to car-
ry out the method according to one of claims 1 to 6
in order to automatically distinguish between differ-
ent types of washware on the basis of the recorded
reflection image, wherein the extent of the reflection
provides information about the type of washware,
wherein the optical identification system is further
designed to record the color of the light reflected by
the washware to be treated, and wherein the evalu-
ation device is further designed to distinguish be-
tween different types of washware on the basis of
the recorded color.

The dishwasher (1) as claimed in claim 7,

wherein the optical identification system has a cam-
era which is preferably arranged within the treatment
chamber (2) and in particular in or in the vicinity of
an upper end region on the rear or front wall of the
treatment chamber (2), and wherein the optical iden-
tification system preferably further has a lighting sys-
tem with at least one light source which is designed
to allow, in particular, homogeneous and preferably
diffuse illumination of at least a portion of the
washware to be treated, preferably with light at a
color temperature of between 5200 and 5700 K.

Patentanspriiche

1.

Verfahren zum Reinigen von Spllgut in einer Ge-
schirrspllmaschine (1), insbesondere einer gewerb-
lichen Geschirrsplilmaschine (1), die als kastenfor-
mige Geschirrspllmaschine ausgebildetist und eine
verschlieRbare Behandlungskammer (2) aufweist, in
der Spllgut nach einem vordefinierten oder vordefi-
nierbaren Behandlungsprogramm behandelbar ist,
wobei das Verfahren folgende Verfahrensschritte
aufweist:

i) die Art des zu behandelnden Spiilguts wird
automatisch erkannt;

ii)ein vordefiniertes oder vordefinierbares Be-
handlungsprogramm zur Behandlung des Spiil-
guts wird automatisch in Abhangigkeit von der
erkannten Art des Spuilguts ausgewahlt; und
iii) die mit dem gewahlten Behandlungspro-
gramm verbundenen Prozessparameter wer-
den automatisch angepasst,

wobei in Verfahrensschritt i) mithilfe eines opti-
schen Ildentifikationssystems Daten in Form ei-
nes 2-dimensionalen Bildes des zu reinigenden
Spllguts aufgezeichnet und digitalisiert werden
und aus den Daten Muster gewonnen werden,
die zur Klassifizierung und/oder Erkennung der
Art des zu behandelnden Spiilguts dienen, wo-
bei als zumindest ein Mal} zur Erkennung der
Artdes zu behandelnden Spiilguts eine Lichtre-
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flexion auf dem zu behandelnden Spulgut ver-
wendet wird,

dadurch gekennzeichnet, dass
Verfahrensschritt i) die folgenden Teilschritte
aufweist:

a) Aufzeichnen eines 2-dimensionalen
Graustufenwert- oder Farbbildes mithilfe
des optischen Identifikationssystems;

b) optionales Vorverarbeiten des aufge-
zeichneten Bildes, wobei die optionale Vor-
verarbeitung insbesondere eine Filterung
aufweist

und/oder Umwandeln eines in Verfahrens-
schritt a) aufgezeichneten Farbbildes in ein
Graustufenwertbild, und

c1) Erkennen, ob in dem aufgezeichneten
2-dimensionalen Bild Reflexionen vorhan-
den sind, durch ein entsprechendes Grau-
stufenwerthistogramm, das basierend auf
dem in Verfahrensschritt b) erzeugten oder
in Verfahrensschritt a) aufgezeichneten
Graustufenwertbild erzeugt wird,

wobei, wenn in Verfahrensschritt c1) entspre-
chende Reflexionen erkannt werden, Spulgutin
Abhangigkeit von dem Grad der erkannten Re-
flexion und/oder der GroRRe einer erkannten,
durchschnittlichen Reflexionsflache in die Art
"Besteck" oder in die Art "Topfe/Pfannen” kate-
gorisiert wird;

wobei, wenn im Verfahrensschritt c1) keine ent-
sprechenden Reflexionen erkannt werden, vor-
zugsweise eine Glasgestellerkennung stattfin-
det, und

wobei, wenn in dem Verlauf der Glasgesteller-
kennung identifiziert wird, dass ein Glasgestell
vorhanden ist, das Spulgut vorzugsweise in die
Spllgutart "Glas" kategorisiert wird, wobei je-
doch, wenn in dem Verlauf der Glasgesteller-
kennung kein Glasgestell identifiziert wird, das
Spllgut in die Spulgutart "Porzellan" kategori-
siert wird.

2. Verfahren nach Anspruch 1,

wobei der Verfahrensschritt i) Folgendes aufweist:

- Erzeugen - basierend auf den aufgezeichneten
Daten - eines entsprechenden Graustufen-
werthistogramms; und

- Erkennen der Art des zu behandelnden Spiuil-
guts basierend aufzumindesteinem vordefinier-
ten oder vordefinierbaren Wertebereich des er-
zeugten Graustufenwerthistogramms.

3. Verfahren nach Anspruch 1 oder 2,

wobei die in Verfahrensschritt i) aufgezeichne-
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ten Daten ein 2-dimensionales Farbbild sind,
und wobei die Farbe als Kriterium zur Klassifi-
zierung und Erkennung des zu behandelnden
Spllguts verwendet wird, wobei zu diesem
Zweck vorzugsweise fur jedes in dem aufge-
zeichneten Farbbild erkannte Objekt ein Farb-
histogramm, insbesondere ein HSV-Histo-
gramm, gebildetwird und das Spllgut basierend
auf diesem Histogramm in Spllgutarten katego-
risiert wird; und/oder

wobei die in Verfahrensschritt i) aufgezeichne-
ten Daten ein 2-dimensionales Bild sind, und
wobei die Form und/oder GréRe der erkannten
Objekte zur Klassifizierung und/oder Erkennung
des zu behandelnden Spiilguts verwendet wird,
wobei zu diesem Zweck vorzugsweise eine
Kantenerkennung auf dem aufgezeichneten
Bild durchgefiihrt wird und Objekte insbesonde-
re nach der Objektflache, Rundheit und/oder
Rechteckigkeit erkannt und/oder klassifiziert
werden; und/oder

wobei die Art des zu behandelnden Spiilguts
vorzugsweise automatisch nach dem Schlief3en
der Behandlungskammer (2) und ferner vor-
zugsweise nach Abschluss einer Vorwaschpha-
se, in der das in die Behandlungskammer (2)
eingebrachte Spllgut vorgewaschen wird, er-
kannt wird.

4. Verfahren nach der Praambel von Anspruch 1,
dadurch gekennzeichnet, dass

Verfahrensschritt i) die folgenden Teilschritte
aufweist:

a) Aufzeichnen eines 2-dimensionalen
Graustufenwert- oder Farbbildes mithilfe
des optischen Identifikationssystems;

b) optionales Vorverarbeiten des aufge-
zeichneten Bildes, wobei das optionale Vor-
verarbeiten insbesondere eine Filterung
aufweist; und

c2) Erkennen von Kanten auf dem mogli-
cherweise vorverarbeiteten Bild zum Zweck
der Objekterkennung,

wobei, wenn in Verfahrensschritt c2) kein Objekt
erkannt wird, der Verfahrensschritt i) ferner den
folgenden Teilschritt aufweist:

e1)Erkennen, ob in dem aufgezeichneten 2-di-
mensionalen Bild Reflexionen vorhanden sind,
durch ein entsprechendes Graustufenwerthisto-
gramm, das basierend auf dem in Verfahrens-
schritt a) aufgezeichneten Graustufenwertbild
erzeugt wurde,

wobei, wenn in Verfahrensschritt e1) entspre-
chende Reflexionen erkannt werden, Spllgut in
die Spiilgutart "Besteck" kategorisiert wird, und
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wobei, wenn in Verfahrensschritt e1) keine ent-
sprechenden Reflexionen erkannt werden, Ver-
fahrensschritt i) ferner den folgenden Teilschritt
aufweist:

f1) Anwenden eines HOG-Verfahrens und Er-
mitteln von HOG-Merkmalsvektoren zum Kate-
gorisieren von Spllgut in die Spilgutart "Glas",
wenn entsprechende HOG-Merkmalsvektoren
ermittelt werden kénnen,

wobei, wenn in Verfahrensschritt f1) keine ent-
sprechenden HOG-Merkmalsvektoren fiir die
Spllgutart "Glas" ermittelt werden kénnen, das
Spllgut in die Spllgutart "Porzellan" kategori-
siert wird.

5. Verfahren nach der Praambel von Anspruch 1,
dadurch gekennzeichnet, dass

Verfahrensschritt i) die folgenden Teilschritte
aufweist:

a) Aufzeichnen eines 2-dimensionalen
Graustufenwert- oder Farbbildes mithilfe
des optischen Identifikationssystems;

b) optionales Vorverarbeiten des aufge-
zeichneten Bildes, wobeidas optionale Vor-
verarbeiten insbesondere eine Filterung
aufweist; und

c2) Erkennen von Kanten auf dem mdgli-
cherweise vorverarbeiteten Bild zum Zweck
der Objekterkennung,

wobei, wenn in Verfahrensschritt c2) kein Objekt
erkannt wird, der Verfahrensschritt i) ferner den
folgenden Teilschritt aufweist:

e2) Anwenden eines HOG-Verfahrens und Er-
mitteln von HOG-Merkmalsvektoren zum Kate-
gorisieren von Spllgut in die Spilgutart "Glas",
wenn entsprechende HOG-Merkmalsvektoren
ermittelt werden kénnen,

wobei, wenn in Verfahrensschritt e2) keine ent-
sprechenden HOG-Merkmalsvektoren fiir die
Spllgutart "Glas" ermittelt werden kénnen, das
Spllgut in die Spllgutart "Porzellan" kategori-
siert wird, oder

wobei, wenn in Verfahrensschritt e2) keine ent-
sprechenden HOG-Merkmalsvektoren fiir die
Spllgutart "Glas" ermittelt werden kdnnen, Ver-
fahrensschritt i) ferner den folgenden Teilschritt
aufweist:

f2)Erkennen, ob in dem aufgezeichneten 2-di-
mensionalen Bild Reflexionen vorhanden sind,
durch ein entsprechendes Graustufenwerthisto-
gramm, das basierend auf dem in Verfahrens-
schritt a) aufgezeichneten Graustufenwertbild
erzeugt wurde,

wobei, wenn in Verfahrensschritt f2) entspre-
chende Reflexionen erkannt werden, Spulgut in
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die Spulgutart "Besteck" kategorisiert wird, wo-
beiaber, wenninVerfahrensschritt f2) keine ent-
sprechenden Reflexionen erkannt werden, das
Spllgut in die Spulgutart "Porzellan" kategori-
siert wird.

Verfahren nach Anspruch 4 oder 5,

wobei in Verfahrensschritt a) ein Farbbild aufge-
zeichnet wird, und wobei das aufgezeichnete Farb-
bild in Verfahrensschritt b) zusatzlich als Graustu-
fenwertbild gespeichert wird, und wobei, wenn in
Verfahrensschritt c2) zumindest ein Objekt erkannt
wird, Verfahrensschritt i) ferner den folgenden Teil-
schritt aufweist:

d) fiir jedes in dem Farbbild erkannte Objekt wird ein
Farbhistogramm, insbesondere ein HSV-Histo-
gramm, gebildet, und das Spulgut wird basierend
auf dem Histogramm in Spulgutarten kategorisiert,
insbesondere in die Splilgutart "Porzellan" und in die
Spulgutart "Tépfe/Pfannen”.

Geschirrspulmaschine (1), insbesondere gewerbli-
che Geschirrspilmaschine (1), die als kastenférmi-
ge Geschirrspilmaschine ausgebildet ist und eine
verschlieRbare Behandlungskammer (2) aufweist, in
der Spllgut nach einem vordefinierten oder vordefi-
nierbaren Behandlungsprogramm behandelt wer-
den kann, wobei eine Spillguterkennungsvorrich-
tung (51) vorgesehen ist, die zum Erkennen der Art
des zu behandelnden Spiilguts ausgelegt ist, wobei
die Spulguterkennungsvorrichtung (51) ein opti-
sches Identifikationssystem, das auf das zu behan-
delnde Spilgut ausgerichtet ist, und eine Auswert-
vorrichtung aufweist, wobei das optische Identifika-
tionssystem dazu ausgelegtist, zumindest einen Teil
des von dem zu behandelnden Spilgut reflektierten
Lichts als Reflexionsbild aufzuzeichnen, und wobei
die Auswertvorrichtung dazu ausgelegt ist, das Ver-
fahren nach einem der Anspriiche 1 bis 6 durchzu-
fuhren, um basierend auf dem aufgezeichneten Re-
flexionsbild automatisch zwischen verschiedenen
Arten von Spllgut zu unterscheiden, wobei das Aus-
mal} der Reflexion Informationen Uber die Art des
Spllguts vorsieht, wobei das optische ldentifikati-
onssystem ferner dazu ausgelegt ist, die Farbe des
von dem zu behandelnden Spilgut reflektierten
Lichts aufzuzeichnen, und wobei die Auswertvor-
richtung ferner dazu ausgelegt ist, basierend auf der
aufgezeichneten Farbe zwischen verschiedenen Ar-
ten von Spulgut zu unterscheiden.

Geschirrspulmaschine (1) nach Anspruch 7,

wobei das optische Identifikationssystem eine Ka-
mera aufweist, die vorzugsweise innerhalb der Be-
handlungskammer (2) und insbesondere in oder in
der Nahe eines oberen Endbereichs an der Riick-
oder Vorderwand der Behandlungskammer (2) an-
geordnet ist, und wobei das optische Identifikations-

15

20

25

30

35

40

45

50

55

16

system vorzugsweise ferner ein Beleuchtungssys-
tem mit zumindest einer Lichtquelle aufweist, die da-
zu ausgelegt ist, insbesondere eine homogene und
vorzugsweise diffuse Ausleuchtung zumindest ei-
nes Teils des zu behandelnden Spllguts, vorzugs-
weise mit Licht bei einer Farbtemperatur zwischen
5200 und 5700 K, zu ermdglichen.

Revendications

Procédé de nettoyage de la vaisselle dans un lave-
vaisselle (1), en particulier un lave-vaisselle com-
mercial (1), qui est sous la forme d’un lave-vaisselle
en forme de boite et qui présente une chambre de
traitement (2) pouvant étre fermée et dans laquelle
la vaisselle peut étre traitée selon un programme de
traitement prédéfini ou prédéfinissable, dans lequel
le procédé comprend les étapes de procédé
suivantes :

i) le type de vaisselle a traiter est détecté
automatiquement ;

iijJun programme de traitement prédéfini ou pré-
définissable pour le traitement de la vaisselle
estautomatiquement sélectionné en fonction du
type de vaisselle détecté ; et

iii) les parameétres de processus associés au
programme de traitement sélectionné sont auto-
matiquement ajustés,

dans lequel, a I'étape de procédé i), des don-
nées, sous la forme d’'une image bidimension-
nelle, concernant la vaisselle a laver sont enre-
gistrées et numérisées a l'aide d’'un systeme
d’identification optique, et des modéles sont ob-
tenus a partir des données, lesquels modéles
servent a classer et/ou détecter le type de vais-
selle a traiter, dans lequel une réflexion de lu-
miére surla vaisselle a traiter est utilisée comme
au moins une mesure pour la détection du type
de vaisselle a traiter,

caractérisé en ce que

I’étape de procédé i) comprend les sous-étapes
suivantes :

a) l'enregistrement d’une valeur d’échelle
de gris bidimensionnelle ou d’'une image
couleur a l'aide du systéme d’identification
optique ;

b) éventuellement le prétraitement de 'ima-
ge enregistrée, dans lequel le prétraitement
éventuel comprend, en particulier, le filirage
et/oula conversion d’une image couleur en-
registrée a I'étape de procédé a) en une
image de valeur d’échelle de gris, et

c1) la détection de s’il y a des réflexions
dans I'image bidimensionnelle enregistrée
par un histogramme de valeurs d’échelle de
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gris correspondant généré sur la base de
limage de valeurs d’échelle de gris générée
a I'étape de procédé b) ou enregistrée a
I'étape de procédé a),

cet effet, la détection de bord est de préférence

32

la surface de l'objet, sa rondeur et/ou sa
rectangularité ; et/ou

dans lequel le type de vaisselle a traiter est de
préférence détecté automatiquement apres que

5 la chambre de traitement (2) est fermée et de
dans lequel, lorsque des réflexions correspon- maniere plus préférée aprés qu’une phase de
dantes sont détectées dans I'étape de procédé prélavage, dans laquelle la vaisselle chargée
c1), lavaisselle est catégorisée dans le type de dans la chambre de traitement (2) est prélavée,
vaisselle de type " couverts " ou dans le type de est terminée.
vaisselledetype" pots/casseroles ", enfonction 10
dudegrédelaréflexion détectée et/ou de la taille 4. Procédé selon le préambule de la revendication 1,
d'une zone de surface de réflexion moyenne caractérisé en ce que
détectée ; dans lequel, lorsqu’aucune réflexion
correspondante n’est détectée a I'étape de pro- I’étape de procédé i) comprend les sous-étapes
cédé c1), la détection du casier a verres a lieu 15 suivantes :
de préférence, et
dans lequel, lorsqu’il est identifié durant la dé- a) I'enregistrement d’une valeur d’échelle
tection du casier a verres qu’un casier a verres de gris bidimensionnelle ou d’'une image
est présent, la vaisselle est de préférence caté- couleur a l'aide du systéme d’identification
gorisée en vaisselle de type " verres ", dans le- 20 optique ;
quel, cependant, lorsqu’un casier a verres n’est b) éventuellement un prétraitement de
pas identifié durant la détection de casier a ver- image enregistrée, dans lequel le prétrai-
res, la vaisselle est catégorisée en vaisselle de tement éventuel comprend, en particulier,
type "porcelaine ". un filtrage ; et

25 c2) la détection d’'un bord sur 'image éven-

2. Procédé selon la revendication 1, tuellement prétraitée dans le but de détec-
dans lequel I'étape de procédé i) comprend ce qui tion d’'un objet,
suit :
dans lequel, lorsqu’aucun objet n’est détecté a
- la génération - sur la base des données enre- 30 I'étape de procédé c2), I'étape de procédeé i)
gistrées - d'un histogramme de valeurs d’échelle comprend en outre la sous-étape suivante :
de gris correspondant ; et e1) la détection de s’il y a des réflexions dans
- la détection du type de vaisselle a traiter sur la I'image bidimensionnelle enregistrée par un his-
base d’au moins une plage de valeurs prédéfinie togramme de valeurs d’échelle de gris corres-
ou prédéfinissable de I'histogramme de valeurs 35 pondant généré sur la base de I'image de va-
d’échelle de gris généré. leurs d’échelle de gris enregistrée a I'étape de
procédé a),
3. Procédé selon la revendication 1 ou 2, dans lequel, lorsque des réflexions correspon-
dantes sont détectées al'étape de procédé e1),
dans lequel les données enregistrées a I'étape 40 la vaisselle est catégorisée en vaisselle de type
de procédé i) sont une image couleur bidimen- "couvert", et dans lequel, lorsqu’aucune ré-
sionnelle, et dans lequel la couleur est utilisée flexion correspondante n’est détectée a I'étape
comme critere pour le classement etla détection de procédé e1), I'étape de procédé i) comprend
de la vaisselle a traiter, dans lequel, a cet effet, en outre la sous-étape suivante :
un histogramme des couleurs, en particulier un 45 f1) 'adoption d’un procédé HOG et la détermi-
histogramme HSV, est de préférence formé nation de vecteurs de caractéristiques HOG
pour chaque objet détecté dans I'image couleur pourla catégorisation de la vaisselle en vaisselle
enregistrée et la vaisselle est catégorisée en ty- de type " verres " si des vecteurs de caractéris-
pes de vaisselles sur la base de cet tigues HOG correspondants peuvent étre déter-
histogramme ; et/ou 50 minés,
dans lequel les données enregistrées a I'étape dans lequel, lorsqu’aucun vecteur de caracté-
de procédé i) sont une image bidimensionnelle, ristiques HOG correspondant pour la vaisselle
et dans lequel la forme et/ou la taille des objets de type " verres " ne peut étre déterminé a I'éta-
détectés est utilisée pour le classement et/ou la pe de procédé f1), la vaisselle est catégorisée
détection de la vaisselle a traiter, dans lequel, a 55 en vaisselle de type " porcelaine ".

effectuée sur I'image enregistrée et les objets 5.
sont détectés et/ou classés, en particulier, selon

Procédé selon le préambule de la revendication 1,
caractérisé en ce que

17
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I'étape de procédé i) comprend les sous-étapes
suivantes :

a) I'enregistrement d’'une valeur d’échelle
de gris bidimensionnelle ou d’'une image
couleur a l'aide du systéme d’identification
optique ;

b) éventuellement un prétraitement de
limage enregistrée, dans lequel le prétrai-
tement éventuel comprend, en particulier,
un filtrage ; et

c2) la détection d’'un bord sur 'image éven-
tuellement prétraitée dans le but de détec-
tion d’un objet,

dans lequel, lorsqu’aucun objet n’est détecté a
I'étape de procédé c2), I'étape de procédé i)
comprend en outre la sous-étape suivante :
e2) 'adoption d’'un procédé HOG et la détermi-
nation de vecteurs de caractéristiques HOG
pourla catégorisation de la vaisselle en vaisselle
de type " verres " si des vecteurs de caractéris-
tiques HOG correspondants peuvent étre déter-
minés,

dans lequel, lorsqu’aucun vecteur de caracté-
ristiques HOG correspondant pour la vaisselle
de type " verres " ne peut étre déterminé aI'éta-
pe de procédé e2), la vaisselle est catégorisée
en vaisselle de type " porcelaine ", ou

dans lequel, lorsqu’aucun vecteur de caracté-
ristiques HOG correspondant pour la vaisselle
de type " verres " ne peut étre déterminé aI'éta-
pe de procédé e2), I'étape de procédé i) com-
prend en outre la sous-étape suivante :

f2) la détection de s'il y a des réflexions dans
l'image bidimensionnelle enregistrée par un his-
togramme de valeurs d’échelle de gris corres-
pondant généré sur la base de I'image de va-
leurs d’échelle de gris enregistrée a I'étape de
procéde a),

dans lequel, lorsque des réflexions correspon-
dantes sont détectées a I'étape de procédeé f2),
la vaisselle est catégorisée en vaisselle de type
"couverts ", mais dans lequel, lorsqu’aucune
réflexion correspondante n’est détectée a I'éta-
pe de procédé f2), la vaisselle est catégorisée
en vaisselle de type " porcelaine ".

Procédé selon la revendication 4 ou 5,

dans lequel une image couleur est enregistrée a
I'étape de procédé a), et dans lequel 'image couleur
enregistrée est en outre stockée comme une image
de valeur d’échelle de gris a I'étape de procédé b),
et dans lequel, lorsqu’au moins un objet est détecté
a I'étape de procédé c2), I'étape de procédé i) com-
prend en outre la sous-étape suivante :

d) un histogramme des couleurs, en particulier un
histogramme HSV, est formé pour chaque objet dé-
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tecté dans I'image couleur, et la vaisselle est caté-
gorisée en types de vaisselle, en particulier en vais-
selle de type "porcelaine " et en vaisselle de type
"pots/casseroles ", sur la base dudit histogramme.

Lave-vaisselle (1), en particulier lave-vaisselle com-
mercial (1), qui est sous la forme d’un lave-vaisselle
en forme de boite et quia une chambre de traitement
(2) qui peut étre fermée et dans laquelle la vaisselle
peut étre traitée selon un programme de traitement
prédéfini ou prédéfinissable, dans lequel un appareil
de détection de vaisselle (51) qui est congu pour
détecter le type de vaisselle a traiter est fourni, dans
lequel I'appareil de détection de vaisselle (51) a un
systeme d’identification optique, qui est orienté vers
la vaisselle a traiter, et un dispositif d’évaluation,
dans lequel le systéme d’identification optique est
congu pour enregistrer au moins une partie de la
lumiére réfléchie par la vaisselle a traiter comme
image de réflexion, et dans lequel le dispositif d’éva-
luation est congu pour exécuter le procédé selon
I'une desrevendications 1 a 6 afin de distinguer auto-
matiquement entre différents types de vaisselle sur
la base de I'image de réflexion enregistrée, dans le-
quell’étendue de laréflexion fournit des informations
sur le type de vaisselle, dans lequel le systeme
d’identification optique est en outre congu pour en-
registrer la couleur de la lumiére réfléchie par la vais-
selle a traiter, et dans lequel le dispositif d’évaluation
est en outre congu pour distinguer entre différents
types de vaisselle sur la base de la couleur enregis-
trée.

Lave-vaisselle (1) selon la revendication 7,

dans lequel le systéme d’identification optique a une
caméra qui est de préférence agencée a l'intérieur
de lachambre de traitement (2) et en particulier dans
ou a proximité d’une région d’extrémité supérieure
sur la paroi arriére ou avant de la chambre de trai-
tement (2), et dans lequel le systeme d’identification
optique a de préférence en outre un systeme d’éclai-
rage avec au moins une source lumineuse qui est
congue pour permettre, en particulier, une illumina-
tion homogene et de préférence diffuse d’au moins
une partie de lavaisselle atraiter, de préférence avec
de lalumiére a une température de couleur comprise
entre 5200 et 5700 K.
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