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(57) Abstract: Disclosed are cooking devices having inspection systems including: a distance sensor and a digital optical recogni -
tion device. The distance sensor detects the position of the food product placed in the cooking device and the digital optical recogni-
tion device captures a series of images for the purpose of food product recognition. Once the food product is recognized, the operat -
or is provided with the correct cooking cycle/program for the position and type of food product placed in the cooking device. The in -
spection systems also ensure that the food product has been properly cooked at the end of the cooking cycle/program. The inspection
systems ensure: (1) the food product is correctly recognized; (2) the cooking cycle/program is correctly selected; (3) the correct
cooking cycle/program is followed to completion and (4) the quality of the cooked food product meets expected standards.
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Optical Quality Control System

Background
1. Field of the Disclosure

[0001] The present disclosure relates to cooking devices and methods of
operating such cooking devices. In particular, the present disclosure relates to cooking
devices for commercial use, especially a combi-steamer, a baking oven or a microwave
oven, that include inspection systems and methods for ensuring that the food product to
be cooked in the cooking device is cooked according to the proper cooking
cycle/program for the type and placement of food product in the cooking device. Also,
the present disclosure relates to inspection systems and methods that determine
whether the cooked food product has been cooked properly and meets appropriate
standards for the cooked food product.

2. Background of the Disclosure

[0002] EP 1 193 584 A1 discloses a microwave cooking device with a radio-
frequency identification (RFID) (a wireless non-contact system that uses radio-
frequency electromagnetic fields to transfer data from a tag attached to an object)
sensor. The RFID sensor automatically identifies the food to be cooked via an RFID tag
that is attached to the packaging. The cooking process can then run automatically.

[0003] WO 00/49838 A1 discloses a cooking device with a scanner. The scanner
identifies a code or a symbol on the food packaging, whereupon an integrated

microprocessor accesses cooking recipe data from a database.

[0004] U.S. Pat. 6,774,345 shows a cooking device with a bar code reader that is
located at a front side of the cooking device. The bar code reader identifies the food by
reading a bar code from the packaging of the food. After that, the cooking device
permits or denies the cooking of the food.

1
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[0005] U.S. Pat. Pub. 2007/0007279 shows a cooking device that reads the bar
code from a packaging of the food to be cooked. The cooking device can be connected
to an identification infrastructure in order to download further data for the food or for the

cooking recipe.

[0006] DE 10 2005 040 206 A1 discloses a cooking device system and a
procedure for cooking food, wherein an identifier for the food is provided. The identifier
can have the form of a bar code reader or of an RFID sensor. Data for fhe food or for
the cooking recipe can be accessed over the interet or from a local database.

[0007] U.S. Pat. Pub. 2002/0026325 discloses the control of a cooking procedure
with data from a local network and from the internet. RFID tags are used for identifying
the food.

[0008] DE 10 2008 031 378 A1 discloses a cooking device with a recognition
system for the food via RFID tags, and with an automatic recognition of the tray rail in
that the food to be cooked has been inserted.

[0009] EP 2 149 755 A1 discloses an oven and a method of operating the same.
The oven of this document comprises a digital optical recognition device and a distance
sensor that are used in concert to enable precise extraction of product-features that are

relevant and used with automated heating procedures.

[00010] U.S. Pat. 5,361,681 discloses a cooking system including adjustable
actuators to change cooking parameters, a television digital optical recognition device
that monitors the cooking area and drives a processor associated with a memory device
that has stored therein different cooking cycle/programs for different food products.

[00011] U.S. Pat. 7,454,390 discloses an ingredient cooking operation recognition
system including a sensing section having an optical digital optical recognition device, a
thermal digital optical recognition device, and a microphone for sensing environmental

sound.
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Summary
[00012] The systems disclosed in the above references are quite complex and

likely subject to frequent and expensive repairs and adjustments. Also, the above
references do not reflect systems or methods that can serve to confirm that a cooking
cycle/program has attained the quality of cooked product that is expected. Therefore, a
simple and reliable device and method to ensure that food product is subject to the
correct cooking cycle/program and that can monitor the quality of the cooked state of
food producit(s) is still needed. According to the present disclosure, such a simple and

reliable system and method are provided.

[00013] It is an object of the present disclosure to provide inspection systems for a
cooking device, in particular a commercial cooking device, as well as methods of
operating the same that are technically simple, reliable and easy to handie for an

operator.

[00014] It is also an object of the present disclosure to provide inspection systems
for a cooking device, in particular a commercial cooking device, as well as methods of
operating the same that provide the correct cooking cycle/program to the operator for
the type and/or number of food product(s) placed in the cooking device.

[00015] It is further object of the present disclosure to provide inspection systems
for a cooking device, in particular a commercial cooking device, as well as methods of
operating the same that ensure that the operator of the cooking device is removing the
correct food product from the cooking device after the cooking cycle/program has
finished.

[00016] It is a still further object of the present disclosure to provide inspection
systems for a cooking device, in particular a commercial cooking device, as well as
methods of operating the same that analyze the quality of the state of cooked food
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product to determine whether the cooked food product has been cooked completely and
meets appropriate standards for the cooked food product.

[00017] Employing a cooking device having inspection systems of the present
disclosure serves to ensure that: (1) the food product is correctly recognized; (2) the
cooking cycle/program is correctly selected for the given food product and placement of
the food product in the cooking device; (3) the correct cooked food product is removed
from the cooking device after the cooking cycle/program is finished and the cooking
cycle/program is followed to completion; and (4) the quality of the cooked food product
meets desired or expected standards.

[00018] - The cooking device itself is of general, known design and, while the
individual components of the inspection system may be known, they have not
heretofore been combined or utilized in the manner disclosed herein.

[00019] The cooking device comprises inspection systems including: a distance
sensor and a digital optical recognition device, wherein the digital optical recognition
device captures a series of images of the food product to be cooked for the purposes of
food product recognition and of the selection of cooking cycle/program, and the distance
sensor detects the position of the food product placed in the cooking device. Once the
food product is recognized, the operator of the cooking device is provided the correct
cooking cycle/program for the type and quantity of food product placed in the cooking
device. Once the cooking cycle/program is finished, the inspection system determines
whether the correct cooked food product is being removed from the cooking device and,
again through the digital optical recognition device capturing images of the cooked food
product, whether the cooked food product meets parameters for the proper degree of

cooking.

[00020] The inspection system of the present disclosure includes means, herein
referred to as digital optical recognition device(s), for recognizing, analyzing and
comparing the food product to be cooked and the quality of the state of cooked food
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product, by comparing images of the food product to be cooked and having been
cooked to, preferably, a data base of stored images of similar or identical type(s) of food
product and the quality of similar or identical properly cooked food product. The
inspection system of the present disclosure serves to eliminate or greatly reduce
cooking errors, and thus greatly helps to ensure that food product(s) are not served to
the public in an undercooked, and potentially dangerous, state.

[00021] In one embodiment, the present disclosure provides a cooking device, in
particular a commercial cooking device (such as, preferably, a combi-steamer, a baking
oven or a microwave oven) comprising: a housing including a cooking chamber, a door
for opening and closing the cooking chamber, and at least one mechanism for receiving
and holding at least one food product carrier at a predetermined level. Associated with
(either internally or externally) to the cooking chamber of the cooking device is an
inspection system including a distance sensor and a digital optical recognition device.
Either the distance sensor or the digital optical recognition device, or both, can be
located inside or outside of the cooking chamber. Although in the description that
follows, the distance sensor and the optical recognition device are described, for
convenience sake, as located outside to the cooking device, it will become apparent
based on the detailed description that follows that either of these devices or both may
be located inside the cooking chamber. While the location inside the cooking chamber
will likely entail some modifications to the distance sensor and or the digital optical
recognition device if one or both of these are placed inside the cooking chamber (due to
higher temperatures and/or higher humidity, for instance), such modifications are well
within the ability of those of skill in the art.

[00022] The distance sensor detects the level of the placement of the food product
carrier into the cooking device and/or being removed from the cooking device, and the
digital optical recognition device captures a series of product images for the purpose(s)
of food product and/or quality of cooking recognition. As part of the inspection system is
a controller and associated memory, as well as optional components such as displays,
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lighting mechanisms, and the like that will be further explained in the disclosure that

follows.

[00023] In another embodiment, the present disclosure relates to a method of
operating a cooking device. According to the method, a cooking device comprised of: a
housing, a cooking chamber, a door for accessing and closing the cooking chamber, at
least one mechanism for receiving and holding at least one food product carrier at a
predetermined level, and an inspection system including a distance sensor and a digital
optical recognition device operate as follows: activating the distance sensor; detecting
by the distance sensor the at least one food product carrier; determining by the distance
sensor the level of the at least one food product carrier placement in the cooking
chamber; capturing images by the digital optical recognition device of the food product;
storing the food product images; comparing the stored food product images to
previously stored food product images; selecting a cooking cycle/program associated
with the food product based on the comparison; and starting the cooking cycle/program
associated with the food product. Determining the level of the food product by the
distance sensor allows for later checking that the correct cooked food product is
removed at the end of the cooking cycle/program, and also allows for the digital optical
recognition device to be correctly focused. These functions are performed by the

distance sensor.

[00024] The steps of the method need not be performed in any particular order.
The distance sensor may be activated automatiéally such as with a motion sensor.
Alternatively, the distance sensor may be activated manually. Or, the images of the
food can be captured before the distance sensor is activated. All that is required is that
the images should be captured and the food product known, and that the placement of
the food product in the cooking device should be also be known, prior to initiating the
cooking cycle/program for the food product, so that the proper cooking cycle/program

can be selected/set.
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[00025] In another embodiment, the present disclosure provides a method of
determining the quality of the cooked state of cooked food product. According to the
method, a cooking device comprised of: a housing, a cooking chamber, a door for
accessing and closing the cooking chamber, at least one mechanism for receiving and
holding at least one food product carrier at a predetermined level, and an inspection
system including a digital optical recognition device, operates as follows: signaling that
a cooking cycle/program is finished (the finish of the cooking cycle/program can be
indicated by a timer, a visual indicator such as a flashing light, an audio signal such as a
bell, or other similar means); detecting by the distance sensor the level of the food
product being removed from the cooking device; capturing images by the digital optical
recognition device of the cooked food product; storing the cooked food product images;
comparing the stored cooked food product images to images of known properly cooked
food product of the same type of food/number and quality; and determining, based on
the comparison, whether the cooked food product has been properly cooked.

[00026] In another embodiment, present disclosure provides inspection systems
that can measure the surface temperature, or other aspects, of cooked food. The
inspection system according to the disclosure determines surface temperature in any
one of several ways such as by capturing an image or images of the surface of the
cooked food product and determining by, e.g., shrinkage, color, evenness of browning,
and the like, whether the cooked food product meets target cooked quality standard(s).
For example, one target group for the cooking device of the present disclosure is fast
food restaurants, or chain restaurants of any type (e.g., MacDonald’s, and the like) each
of which has its own quality standard for cooked food product offered to the public.
Each cooked food product offered by these establishments has its own internal
standard(s) for proper cooking that must be met. Especially so, these types of
establishments require high quality and consistency of cooked food appearance.

[00027] One of the preferred cooking devices suitable for use in the present
disclosure is known as a “combi-steamer” that is a cooking device for cooking with hot
air, steam or superheated steam, or combinations of one or more of those cooking
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techniques, during any particular cooking cycle/program. In general, a suitable combi-
steamer according to the present disclosure comprises at least a cooking chamber, a
door that opens and closes for providing access to the cooking chamber, a steam
generator, a fan, a heating element for heating the cooking chamber, and an electronic

control with a user interface.

[00028] The term “digital optical identification device” as used in the present
disclosure includes optics and means for electronic evaluation of the objects observed
by the optics. The term “digital optical identification device” encompasses means “for
recognizing food to be cooked” and “for evaluating the quality of the food product having
been cooked”. In other words, the recognizing and evaluation is by either the outer
appearance, or surface temperature, or both, of the food product itself. Optical means
that do not recognize and/or evaluate the quality of the cooked condition of the food
product itself (for example, identification means as discussed in some of the above
references in which an image of a symbol plate or of a bar code is captured, or in which
identification of an RFID tag is made, etc.) are not meant to be within the scope of the
wording “digital optical identification device”, and are specifically excluded therefrom.

[00029] Although a “digital optical identification device” for the food to be cooked
or cooked food product may produce wrong data sometimes, it is possible to reduce the
error sources. For example, it will not be a source of error anymore that the operator of
the cooking device attempts to insert or remove an incorrect food product into or from
the cooking device at the beginning or after the completion of the specified cooking
cycle/program. This is especially so if that cooking cyclel}.)rogram for whatever reason
was insufficient for or did not produce the quality of, e.g., the outer appearance of the
cooked food product, or surface temperature of the cooked food product, that was
desired. Rather, the cooking device uses real-time first-hand information on the type of
food product, the amount of food product, the appearance of the food product, etc. to
ensure (or act as confirmation) that the correct cooking cycle/program and quality of the

food product is obtained.
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[00030] In accordance with the present disclosure, the “digital optical identification
device” generally comprises digital optical recognition devices such as a digital imaging
device (although an analog digital optical recognition device may be used), for capturing
one or more images of the food product before and after cooking, especially an
electronic image sensor, such as a CCD sensor or a CMOS sensor. The “digital optical
recognition device” can include optical heat sensors or IR sensors as well (although
these may increase the overall cost of the cooking device) for determining food surface
temperature, and these are included in the term “digital optical identification device”.

[00031] An “image” in the context of the present disclosure may be a single image,
or a series of images, such as a video. The “digital optical identification device” may
comprise a controller having access to image data, i.e., pictorial or video “captures” of
food to be cooked and of cooked food product. Thus, a controller is provided as part of
the “digital optical identification device®. The controller has access to the image data,
i.e. the digital data that embodies the image of the food product to be cooked and/or
cooked or that is calculated from the image (even of an analog image) taken of the food

product to be cooked and/or cooked.

[00032] It is preferred but not necessary that “digital optical identification device” is -
provided wherein the image data will be in digital format from the beginning. This,
however, is the easiest way for the image data to be further evaluated, analyzed and/or
processed for purposes of quality control. The image data can be stored in data
storage, or can be accessed directly by the controller. In an alternative embodiment,
the image data can be in non-digital (e.g., analog) form, and it is then necessary to
convert the image data to digital form. For example, colors can be calculated into
shades of grey (that have been previously assigned digital values) and then analyzed
digitally.

[00033] The digital optical recognition device may be (but as mentioned above, not
exclusively) located outside of the cooking chamber, preferably directly above or
laterally above the door providing access to the cooking chamber. From there, the
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digital optical recognition device has a reliable view of any food product that is moved
into or out of the cooking chamber. Also, in normal operation, any food product on a
tray or rack will normally be oriented horizontally directly in front of the tray rack onto
which it will be placed. This position is preferable for reliably gaining an image angle
towards the food product. If the digital optical recognition device is located at the
cooking device door, it will also have a good view towards the cooking chamber of the
cooking device itself, gaining some view into the cooking chamber when the door is

opened.

[00034] In an alternative embodiment, the digital optical recognition device can be
mounted on an extendable and retractable holder that extends when the cooking device
door is opened and that retracts when the cooking device door is closed. It will be
appreciated by those of skill in the art that this is another way to gain a good angle of
view of both the cooked food product as well as into the cooking chamber. In a more
specific, and in some cases preferred, embodiment it the digital optical recognition
device is mounted on moving means in a manner that permits food product to be
imaged from two different angles. An embodiment such as this makes it easy to gain
more optical information about the cooked food product, thereby increasing the
probability that the correct quality of the cooked state can be determined.

[00035] In addition to the digital optical recognition device already described
above, in another embodiment a second, or more than a second, digital optical
recognition device can be provided. It will be appreciated by those of skill in the art that
everything described above for the first digital optical recognition device would also be
applicable for a second or more than a second digital optical recognition device.

[00036] In an additional preferred embodiment of the present disclosure, a food
product positioning area may be provided and marked on a front side of the cooking
device, to which the field of vision of digital optical recognition device is directed. This
arrangement simplifies the task of the operator to understand where the food product

can be ideally placed in order to facilitate the recognition of the food to be cooked and

10
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the quality control of the cooked food product. In an independent aspect of this
embodiment of the present disclosure, a shelf rail marker can be provided, preferably in
the cooking chamber or at the shelf itself, the shelf rail marker highlighting positions of
shelf rails for the digital optical recognition device and for the operator. The shelf rail
marker can, for example, be a strip-like element that is attached along the side of the
opening or of the cooking chamber at the level(s) of each shelf, or upon each shelf
itself. There, the view toward the shelf rail marker will less likely be obstructed for the
field of vision of the digital optical recognition device. The shelf rail marker(s) carries
marked positions for the shelf rails. In this way, it is easier for the controller to evaluate
the data from the digital optical recognition device. This data can especially be used in
order to recognize in which shelf a tray with food product is being/had been inserted.
The controller is, preferably, programmed to conduct an optical recognition of a tray

level in which a tray had been inserted.

[00037] The distance sensor may be provided with a means to activate a light
source for lighting a field of vision of the digital optical recognition device. By activating
a light source, reproducible and more accurate results can be attained by the digital
optical recognition device. Therefore, in a preferred embodiment, a controller and a
digital optical recognition device are provided, wherein controller comprises means to
activate a light source lighting a field of vision of the digital optical recognition device,
either by activating the distance sensor to do so, or by directly doing'so.

Brief Description of the Drawings

[00038] Further features, advantages and details of the present disclosure will
become apparent from the following description of the drawings, in that:

[00039] Fig. 1 shows a schematically simplified front view of a cooking device

according to the present disclosure;

11
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[00040] Figs. 2-4 show schematically simplified side cross-sectional views of
different embodiments of the cooking device of the present disclosure in different
loading states, and/or with different positioning of the distance sensor;

[00041] Fig. 5 shows schematically one embodiment of a process of the present

disclosure; and

[00042] Fig. 6 shows schematically one embodiment of a control system of the

present disclosure.

[00043] Fig. 7 shows a process flow chart of the cooking device and methods of

the present disclosure; and
[00044] Figs. 8-10 show sub-processes of the overall process flow chart of Fig. 7.

Detailed Description of the Disclosure

[00045] Fig. 1 shows a front view of the general configuration of a cooking device
1 that may be employed with the inspection systems of the present disclosure. Cooking
device 1 can be a cooking device for commercial use such as, e.g., a combi-steamer, a
baking oven or a microwave oven. Cooking device 1 comprises a housing 2 including a
cooking chamber 3 that accessed by opening and closing a door 4. Cooking device 1
further comprises an inspection system 8 that is depicted in a highly simplified manner |
as two blocks; one block comprising a distance sensor 9 and the other block comprising
a digital optical recognition device 10. As depicted in Fig. 1, inspection system 8 can be
configured to be at or near the tdp of cooking device 1 near or adjacent door 4 (or
alternatively at or near the bottom of cooking device 1) with distance sensor 9 and
digital optical recognition device 10 in close proximity to each other. Cooking device 1

also includes a user interface 15.

[00046] As shown in Fig. 1, inspection system 8 of cooking device 1 includes one

distance sensor 9 and one digital optical recognition device 10, and distance sensor 9 is

12
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used only to detect the level of a food product carrier 7 (see, Fig. 2) placed within
cooking chamber 3 of cooking device 1 and carrying a food product P that is to be
cooked. This aspect of the present disclosure is particularly relevant for larger cooking
devices 1 that can be loaded with a plurality of food product carriers 7 so that different
food product(s) P can be cooked simultaneously at different levels in cooking chamber
3. For such cooking device(s) 1, it is important to detect the food that has been loaded
onto each level of cooking device 1 in order to be able to monitor whether or not the
correct food product carrier 7 is being removed after completion of the cooking
cycle/program. This is accomplished by inspection system 8 conducting a comparison
of the data of the different placement level(s) during food product P loading and during
food product P unloading, as will be further described in the disclosure that follows.

[00047] Preferably, during loading of food product P into cooking device 1, digital
optical recognition device 10 of inspection system 8 of cooking device 1 captures one or
a series of product images during the loading step for food product to be cooked, and
this image information is not correlated with data obtained from distance sensor 9, as in
some of the complex devices in the references mentioned above. Rather, the image
information of food product P to be cooked is used only for product recognition
purposes in order to ensure that the correct cooking cycle/program is selected for food

product P actually loaded into cooking chamber 3.

[00048] Consequently, inspection system 8 of cooking device 1 according to the
present disclosure does not require any specific control or assembly for cooking device
1 that is able to combine data obtained from distance sensor 9 with data obtained from
digital optical recognition device 10. This simplifies the overall design, operation and
maintenance of inspection system 8 of cooking device 1, as well as reduces the
complexity and cost thereof. In other words, distance sensor 9 and digital optical
recognition device 10 of inspection system 8 of cooking device 1 according to the
present disclosure are used in an essentially uncoordinated or non-interdependent way,
with distance sensor 9 acting only as a measuring device for determining the different
levels of placement of food product P into cooking device 1, and with digital optical

13
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recognition device 10 functioning only as a product recognition device by capturing,
assembling and storing food product image information. In another embodiment, the
information from distance sensor 9 can also be used for adjusting the focus of digital

optical recognition device 10.

[00049] Figs. 2-4 show that cooking device 1 includes, as the at least one
mechanism for receiving and holding at least one food product carrier 7 within cooking
chamber 3, racks 5 having a plurality of guide rail pairs, in the present case five guide
rail pairs 6, 6’, 67, 6" and 6", disposed at different levels within cooking chamber 3
(i.e., in Figs. 2-4 guide rail pair 6 is disposed at the lowest level of cooking chamber 3,
and guide rail pair 6" is disposed at the highest level of cooking chamber 3). These
are referred to as guide rail pairs because individual rails comprising the guide rail pair
are disposed on opposite sides of cooking chamber 3 (i.e., from the perspective of Fig.
2, on the left and right internal walls (not shown or numbered) of cooking chamber 3,
such that food product carrier 7 engaging any guide rail pair will be disposed
substantially perpendicular to the left and right internal walls (not numbered), and
substantially parallel to the bottom and top (not numbered) of cooking chamber 3.
These guide rail pairs receive food product carriers 7 (e.g., trays) having food product P

thereon.

[00050] Also, Figs. 2 to 4 show a detection beam or ray R in the form of a dotted
line that is emitted by distance sensor 9. Fig. 2 shows a state of operation ofthe
disclosed device in that food product carrier 7 carrying food product P is approaching
cooking chamber 3 (i.e., not yet disposed upon any guide rail pair 6-6"”). In Fig. 3, food
product carrier 7 has reached the.front edge of guide rail pair 6’ such that detection
beam R hits food product carrier 7 resuiting in a corresponding signal to controller 12
(see, Fig. 6) for determining the level of food product P upon guide rail pair 6’ that is,
according to Fig. 2, level L. This distance measurement determined by distance
sensor 9 is stored in a memory as part of a controller 12 (see, Fig. 6) of cooking device

3, or in a separate memory or data base.

14
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[00051] Upon detection of the presence of food product carrier 7 by distance
sensor 9, digital optical recognition device 10 is activated (e.g., by a signal received
from sensor 9, or directly by controller 12), and digital optical recognition device 10
begins to capture images of food product P during the loading process of food product
carrier 7 into cooking chamber 3. Alternatively, digital optical recognition device 10 may
be activated in other ways that will be discussed with reference to Figs. 5 and 6. The
image information resulting from the images captured by digital optical recognition
device 10 is also stored in the memory of controller 12 of cooking device 3, or in
separate memory or data base, in order to be able to determine whether or not the
correct food product P is loaded into cooking chamber 3. Also as shown in Figs. 2 and
3, inspection system 8 can be disposed above and in front of cooking chamber 3. As
shown in Fig. 4, distance sensor 9 and digital optical recognition device 10 can,
alternatively, be disposed not in close proximity to each other; distance sensor 9 may be
disposed underneath and in front of cooking chamber 3, with digital optical recognition
device 10 disposed above and in front of cooking chamber 3. The function of distance
sensor 9 is not influenced by this positioning. Also, as mentioned above, either of
distance sensor 9 or digital optical recognition device 10 can be disposed inside cooking
chamber 3, or both may be. In another alternative embodiment, distance sensor 9 can
be disposed on, e.g., a guide rail or other structure (not shown), and move up and down
alongside of door 4. In this sort of arrangement, distance sensor 9 is configured and
constructed with means for activating its movement along, e.g., a guide rail or other
structure, and for positioning distance sensor 9 adjacent to the placement level of food
product carrier 7 being placed into (or being removed form) cooking device 3. Distance
sensor 9 can be an infrared sensor or an uitrasonic sensor. In addition, cooking device
1 can be equipped with an illumination device (not shown) that can be triggered by
distance sensor 9 or by a door switch contact (not shown) in order to illuminate food
product P during image capture by digital optical recognition device 10.

[00052] An embodiment of a process according to the present disclosure will now
be described with reference to Fig. 5. As is shown schematically in Fig. 5, there are

interactions between the operator and of the pertinent components of inspection system
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8 and cooking device 3 of the present disclosure. In general, the method includes the

following steps.

[00053] In step 50, cooking device 3 (“unit” in Fig. 5) is switched on by the
operator. Upon switching on cooking device 1, the controls of cooking device 1 are also
switched on as shown in step 51 and distance sensor 9 is activated as shown in step
52. Steps 51 and 52 can either be automatically performed as a result of step 50 or can
be separate actions performed by the operator. Preferably, and to avoid mistake and to
reduce the number of steps performed by the operator, steps 51 and 52 are
automatically performed as a result of step 50. Distance sensor 9 monitors door 4 of
cooking chamber 3 opening and the approach of food product carrier 7 ready for loading
into cooking device 1.

[00054] When food product carrier 7 approaches cooking device 1 and is going to
be inserted into cooking chamber 3 as shown in step 53, distance sensor 9 measures
the level e.g., L4, Ly, etc., of food product carrier 7 as it is placed onto, e.g., a guide rail
pair 6, 6', etc. The level of food product carrier 7 is stored in memory of controller 12 as
shown in in step 54 (or alternatively in separate memory or data base accessible to/by
controller 12). In conjunction with storing the level of food product carrier 7 in cooking
chamber 3, digital optical recognition device (“d.o.r.d.” for ease of reference in the
description in the Figures) 10 is activated (preferably automatically) as shown in step 55
and the focus of digital optical recognition device 10 is adjusted (also preferably
automatically, such as by distance sensor 9 or by controller 12) as shown in step 56
according to the measurement of the level of food product carrier 7. Digital optical
recognition device 10 captures at least one and preferably a series of images as shown
in step 57 of food product P on food product carrier 7. Digital optical recognition device
10 is preferably aUtomaticaHy activated by controller 12 being triggered by distance
sensor 9 (as soon as same detects the presence of a food product carrier 7) or by a
door contact switch (not shown). The captured food product image(s) are stored in
memory of controller 12, or in separate memory or data base associated with cooking

device 1 and accessible by controller 12.
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[00055] Next, the series of captured images of food product P is delivered to
controller 12 as shown in step 58, and controller 12 selects the image(s) with the best
quality (i.e., in terms of clarity, color, etc.) for food product recognition as shown in step
59. The selected image(s) is/are then compared, as shown in step 60, by controller 12
to previously captured and stored images which are in the data base. Again, the data
base of previously taken images can be stored in memory of controller 12 or in separate
memory or data base (not shown) of cooking device 1, or can be stored in a remotely
located memory or data base. Also, the previously captured images can be, among
others, of food product P previously cooked in the same cooking device 1, selected from
a compilation of food product P previously cooked in other cooking devices 1 at the
same or similar facility, or of “stock” images of food product P.

[00056] Next, food product P is identified as shown in step 61 by a comparison of
the captured images of food to be cooked to the stored images of food to be cooked.
Cooking device 1 displays an image, pictogram, text information or other food product
descriptive information on a display as shown in step 62 (display not shown in Fig. 5) as
a result of the comparison and identification of food product P. Optionally, if the
comparison of the taken images with the stored images does not permit a clear
recognition of food product P, two, or more if necessary, food products P “best fitting”
the food product images are displayed on display to the operator, as shown in step 63.
In this case, the operator manually selects the correct identification for food product P to
be cooked and/or a correct cooking cycle/program that needs to be started manually.

[00057] The memory of controller 12 and/or memory or data base of cooking
device 1 (or of remote memory or data base) also has cooking cycle/programs stored
for food products P (both food product type and/or number) and food product level
placement in cooking device 1. For example, whole roasted chicken will have cooking
cycle/program(s) stored for each food product level, baked ham will have its own
respective cooking cycle/program(s) for each food product placement level, as will
cakes, vegetables, etc. Only if identification of food product P is incorrect will cooking
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device 1 be activated to perform a pre-set cooking cycle/program selected by the
operator, based on the food identification decided by the operator from a comparison of
the obtained and stored product images with the list of products that fit into the selected

cooking cycle/program.

[00058] The method of the present disclosure also includes the output of a
warning signal if the comparison between the stored food product images and the food
product list fitting into the selected cooking cycle/program results in the determination
that an incorrect food product has been loaded into cooking chamber 3. ' If, however, the
comparison reveals that the correct food product has been loaded into cooking chamber

3, the cooking process as shown in step 64 is performed.

[00059] When the selected cooking process has been finished, cooking device 1
signals as shown in step 65 that cooked food product P can be unloaded from cooking
chamber 3. Together with the signal indicating the end of the cooking cycle/program,
the display shows, as indicated in step 66, the identification of the food product P that
has to be unloaded from cooking chamber 3 and the respective level of food product
carrier 7 placement, i.e., 6, 6', 6", etc., of cooked food product P. During the step of
unloading food product carrier 7, the method according to the present disclosure also
monitors, as shown in step 67, which food product carrier 7 is to be unloaded and, as
shown in step 68, ‘whether_ or not the correct food product carrier 7 is being unloaded
from cooking chamber 3. The monitoring is performed by distance sensor 9 recognizing
the level of food product carrier 7 being removed in comparison to the correct food
product carrier 7 that is supposed to be removed (as shown in step 66). If the
monitoring and comparison as shown in steps 67 and 68 reveal that the incorrect food
product carrier 7 is being unloaded from cooking chamber 3, a warning for the operator
is given as shown in step 68. Otherwise, cooked food product P can be removed from

cooking chamber 3.

[00060] The method of the present disclosure makes it possible to easily control
cooking device 1 with respect to the aspect of the pre-heating temperature of cooking
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chamber 3 for food product P being loaded and cooked in cooking device 1. in this
regard, as soon as the first food product P, having a selected cooking cycle/program is
going to be loaded into cooking chamber 3, it is possible to determine whether or not
the pre-heating temperature of cooking device 1 is correctly set, on the basis of the
recognition of the respective food product P. If cooking chamber 3 is not correctly pre-
heated, it is possible to output a warning signal for the operator so that cooking
chamber 3 can be heated to the correct pre-heating temperature. After reaching this
correct temperature, cooking device 1 can output a loading request for the selected food

product P.

[00061] As an alternative to the foregoing, it is possible to accept the selected food
product P, to load cooking chamber 3 accordingly and to heat cooking chamber 3 to the
correct pre-heating temperature with food product P loaded. In this case, the cooking
time is adapted accordingly. In the situation where cooking chamber 3 is already
loaded with food product P, the method of the present disclosure makes it possible to
compare food products P that have been recognized from the images captured by and
stored from digital optical recognition device 10 with the list of food product(s) P that fit
into the selected pre-set cooking cycle/program. So, again, any incorrect food product

P loading can be avoided easily and reliably.

[00062] One embodiment of the inspection system of cooking device 1 will be
discussed with reference to Fig. 6. In the discussion that follows with respect to Fig. 6,
the process steps in accordance with Fig. 5 will be cross-referenced, as will the
inspection system components referenced in the discussion surrounding Fig. 5.

[00063] In accordance with Fig. 6, distance sensor 9 and digital optical recognition
device 10 (comprising inspection system 8) will be discussed in combination with
cooking device 1 that is a combi-steamer. Main switch 11 is activated that, in turn,
activates controller 12. Controller 12 controls all cooking functions, such as time and
temperature of the cooking cycle/program. Controller 12 also activates distance sensor
9 (however, as mentioned above, distance sensor 9 may be manually activated). As
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can be seen from the bi-directional arrow between controller 12 and distance sensor 9,
once activated, distance sensor 9 recognizes that food product P is being placed into
cooking device 1, sends distance information to controller 12 and that information can
be stored in memory of controller 12 or in a separate memory or data base, for several
functions. These functions including controller 12 providing the cooking cycle/program
for food product P loaded into cooking device 1, recognizing whether the correct food

product P is being removed from cooking chamber 3, and the like.

[00064] As can be seen in Fig. 6, controller 12 also activates a control 13 that
controls digital optical recognition device 10 and, if present, a light 14. Alternatively,
controller 12 may activate digital optical recognition device 10 and light 14 directly.
Controller 12 also has access to stored images of various food product types, both
cooked and uncooked, and quantities of the same, and it is control 13 that performs the
comparison of food product images captured by digital optical recognition device 10 with
the stored food product images. Control 13 may be included as part of controller 12 but,
in any event, control 13 is specifically for food product recognition. As food product
images are captured by digital optical recognition device 10, that information is relayed
to control 13 (as indicated by the bi-directional arrow between control 13 and digital
optical recognition device 10), and the product identification made by control 13 is
relayed to controller 12 (indicated by bi-directional arrow between control 13 and
“controller 12). Controller 12 selects the cooking cycle/program for the identified food
product P, and sends that information to a user interface 15. User interface 15 includes,
e.g., a touch screen and/or a display for providing information, such as product
recognition information and cooking cycle/program, to the operator. Also as indicated
by the bi-directional arrow between user interface 15 and controller 12, those
components are interactive with each other. This interaction is useful in the case
where, for example, the operator needs to override the cooking cycle/program because
the product recognition is incorrect. In this case, the operator selects the food product
and cooking cycle/program and this information is sent to controlier 12 so that the
proper cooking cycle/program is selected.
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[00065] In accordance with the present disclosure, the inspection system 8 also
provides an evaluation of the state of food product P after it has been cooked to
determine whether the cooked state of food product P meets quality standards, such as
degree of doneness, appearance, etc. In this regard, inspection system 8 comprised of
distance sensor 9 and digital optical recognition device 10 perform in the same manner
as described in accordance with Figs. 5 and 6 with the interactions between the
components as described in Figs. § and 6 with respect to pre-cooking product
identification and cooking cycle/program selection. However for the evaluation of the
state of the food product after it has been cooked, some additional general description
of the data utilized to make the evaluation will be set for in the description that follows.

[00066] Controller 12 is preferably programmed to signal to an operator food
product P and location (L4, L», etc.) in cooking device 1 from which cooked food product
P should be removed. The name of food product P can be shown in text on a display,
pronounced by controller and a loudspeaker or an image of food product P can be
shown, or several characteristic features of food product P can be listed on a screen.
Preferably, more than one way of signalling is used. In a related manner, the operator
is given a warning if the incorrect food product is being removed from cooking chamber
3, notwithstanding the indication of which food product P should be removed. Because
cooking device 1 has previously stored the information concerning the location/level and
food product type/quantity at the beginning of the cooking cycle/program, it is an easy
matter for the cooking device to indicate to the operator if the incorrect food product P is
being removed from the cooking device. The indication that an incorrect food product P
is being removed can be performed by distance sensor 9, alone, or this function can be

performed by digital optical recognition device 10.

[00067] When a cooking cycle/program is finished and, assuming that the correct
food product P has been removed from cooking chamber 3, the cooked state of food
product P is evaluated as follows. As correct food product P is removed from cooking
chamber 3, digital optical recognition device 10 is again activated and captures images
of cooked food product P. Preferably, because food product P was identified correctly
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before cooking, and the placement of food product P is known to controller 12, the data
base of stored images of properly cooked food product P need only be searched for
comparison purposes with respect to whether food product P being removed from
cooking chamber 3 has been cooked properly. Assuming the comparison and analysis
determines that food product P has been cooked properly food product P is removed
and available for further use.

[00068] If it is determined that food product P is not cooked properly, the operator
is provided a warning and, preferably, provided with further instructions (e.g., additional
cooking time). In this case, several different options can be employed. One option is in
the case where the entire tray/rack of food product needs further cooking. In this case,
controller 12 sets a new cooking cycle/program for the tray/rack of food product P.
Another option is in the case where the entire tray/rack of food product does not need
further cooking, but rather only a portion thereof. The case where one piece of food
product needs further cooking will be discussed now, but it should be understood that
this is applicable to more than one piece of food product as well. As part of the visual
and/or thermal analysis of the cooked food product P, controller 12 is able to identify for
the operator, either by visual output on a display or by a numerical indication on a
display, that food product P needs further cooking. The operator removes food
products P that do not need further cooking from the tray/rack and places food product
P that needs further cooking back into the cooking device for further cooking in
accordance with the cooking cycle/program indicated by controller 12 for food product P
needing further cooking. As mentioned, the determination of whether food product P
has been cooked correctly may be based upon the visual and/or surface temperature
analysis. The visual analysis is performed by controller 12 based on the comparison of,
e.g., the surface appearance of food product P being removed from cooking device 1
with the surface appearance of stored images of correctly cooked food product P of the

. same or similar type. For thermal analysis, as shown in Fig. 6, at the outside of the
cooking devicé, a temperature sensor 16 may be provided. Preferably, temperature
sensor 16 is an infrared (IR) sensor.
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[00069] In addition to having access to stored image data, controller 12 may have
access to a physical feature data base (also in digital form), so that controller 12 can
compare the image data of images captured by digital optical recognition device 10 of
cooked food product P to physical features and quality of the cooked state of various
food product types. Controller 12 thus can analyze and compare the quality of the
“unknown cooked state” of cooked food product P to the quality of the “known cooked
state” physical feature data base of various food product types stored in the physical
feature data base in controller 12. In this variation, controller 12 thus has two data
sources: (1) one source is the data attributed to the actual image of the cooked food
product; and (2) the other source is the data attributed to typical images, or with
previously taken images of, several different cooked food product types and amounts,
sizes, surface appearance, etc. By having access to the above two different data sets,
controller 12 can compare the different data sets, one to another. As a consequence,
controller 12 can make an analysis and deduce whether the food product of that an
image(s) has just been taken corresponds to certain sets of data in the physical feature

data base.

[00070] As an alternative or additional method, the comparison performed by
controller 12 can be based on physical features deduced from the images data. This
can, for example, be accomplished by controller looking for, and/or determining the
presence of, certain characteristics such as contours, colors, curvatures, sizes,
proportions, color contrasts, temperature etc. For a physical feature identification of the
state of cooked food product P by comparing to characteristic data, it is preferred
according to the present disclosure for the physical feature data base comprise data for
at least one of the following features of the food product: form, color, size, amount of
curvature of the outline, surface area, center of area, color, and surface pattern of the
food product, etc. Once the image, features, name, and a corresponding degree of
quality of cooked state for a certain food product type is stored in the data base, cooking
device 1 via controller 12 can always determine the quality of the same or similar
cooked food product P in the future. The data gained can be electronically pushed to
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other cooking devices that are in the same cooking device group, e.g., neighboring

cooking devices in the cooking facility or remotely located cooking devices.

[00071] An alternative way for gaining data about the quality of the cooked state of
food product P is to load data sets, preferably from the manufacturer of the cooking
device. The manufacturer can create data sets by testing publically available food
product, or even by testing special food product. For example, a fast-food company will
have a certain product, either already on offer or to be newly introduced to the market.
The fast-food product company can deliver food product samples to the cooking device
manufacturer, and the manufacturer will have a laboratory in that data sets for the
quality of the cooked state of the food product can be created in the most accurate way

possible.

[00072] A logic diagram/flow chart relating to an embodiment of a process
according to the present disclosure will now be described with reference to Figs. 7-10.
As is shown schematically in Figs. 7-10, according to the present disclosure, there are
interactions between the operator and the pertinent components of inspection system 8
and cooking device 1. As is also shown in Fig. 7, the logic diagram/flow chart includes
several areas of decision-making by inspection system 8 and/or operator. These will be

explained in conjunction with Figs. 7-10.

[00073] In Fig. 7, there is shown process 700. In the flow chart of process 700, the
“diamond” shaped boxes indicate check points with question(s). Depending upon the
answer to the question(s), the process proceeds in one or another direction. Also in the
flow chart of process 700, the “simple rectangular” shaped boxes indicate actual
process steps. Finally in the flow chart of process 700, the “double rectangular’ shaped
bdxes indicate sub-processes. These designations will become apparent in the
discussion that follows. However, for purposes of the following discussion, all of the

individual boxes will be referred to as process steps.
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[00074] In process 700, the operation commences with steps 50 and 51 (see, Fig.
5). In step 50 the main switch of cooking device 1 is switched on (manually), and in step
51 the controls of cooking device 1 are switched on as well. As part of overall process
700, there is included a cooking cycle/program start counter (m) that increases by "1"
each time a cooking cycle/program is commenced, as shown in step 715 of Fig. 7.
Thus, when cooking device 1 is first switched on in step 50 and controls of the unit are
also switched on in step 51 the cooking cycle/program counter is zero (m=0).

[00075] In step 701 verification process (A) (see, Fig. 8) is initiated. In general,
verification process (A) relates to a determination of which is tray levels are already
occupied and which tray levels are available, and storing the status of the tray levels
(L, Lo, etc) (i.e., is a tray level “occupied” or “free”). Turning to Fig. 8, verification
process (A) is set forth in process 800. Verification process (A) is done only once when
cooking device 1 is turned on. Verification process (A) begins with an input request in
step 801, in which the operator receives a request on user interface 15 for information
about tray level occupancy. Referring to Fig. 8 in more detail, in step 802 of verification
process (A) 800 the operator is requested for input concerning tray level occupation. If
the tray level(s) is/are not occupied, verification process (A) proceeds to step 803. In
step 803 will be the tray counter (n) set to zero. This information is stored in controller
12. At this point, step 804 verification process (A) 800 ends and process 700 proceeds
to step 702 (see, Fig. 7). However, if one or more tray levels have already been
occupied verification process (A) proceeds to step 805. In step 805, the operator
manually inputs the tray levels which are occupied (L4, L2, etc.), and sets tray counter
(n) to the number of tray levels occupied. Again, this information is stored in controller
12 in step 806. At the end of step 806 verification process (A) returns to step 804.

[00076] Returning now to process 700, in step 702, the status of door 4 of cooking
device 1 is monitored. In the usual case, the status of door 4 is monitored by a door
contact switch or, alternatively, may be monitored by distance sensor 9. In step 703, the
status of door 4 is evaluated. If door 4 is open process 700 proceeds to step 704. In
step 704, distance sensor 9 is activated (if not having been previously activated by, e.g.,
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controller 12). From step 704 process 700 proceeds to step 705. In step 705 distance
sensor 9 continuously measures the tray level from either above or below door 4,
depending upon the placement of distance sensor 9. Distance sensor 9 may be
calibrated with respect to the number of tray levels in cooking device 1. From step 705,
process 700 proceeds to step 706. In step 706, the status of door 4, whether open or
closed, is again determined. If door 4 is open, process 700 proceeds to step 707. In
step 707, distance sensor 9 determines whether a food tray 7 carrying food product P is
detected. Distance sensor 9 detects whether a food tray 7 (see, Fig. 2) carrying food
product P, according to various preconditions. For example, if the operator places his
arm in ray R (see, Fig. 2) and removes it, a food tray 7 will not be detected because of
the distance of the operator's arm and because of the speed/ime in which the
operator's arm is likely to be in ray R (see, Fig. 2) of cooking device 1. Likewise, if the
distance determined by distance sensor 9 does not fall within the calibration of distance
sensor 9 with respect to the location of tray levels (L4, L2, etc.) relative to distance
sensor 9, then distance sensor 9 will not detect that a food tray 7 is being placed in
cooking chamber 3. If a food tray 7 is detected in step 707, process 700 proceeds to
step 708.

[00077] Step 708 includes evaluation process (B), and is described in more detail
in Fig. 9. Overall, in evaluation process (B) distance sensor 9 determines whether a
food tray 7 is being inserted or removed from cooking chamber 3. Evaluation process
(B) performs this decision as follows. In step 901, distance sensor 9 and controller 12
compare the level of the calculated tray level detected and observed by distance sensor
9 with the stored tray level allocations. As a result of step 901, a determination is made
in step 902 whether the detected food tray 7 is associated with a tray level already
occupied and stored, preferably, in controller 12. If the calculated tray level detected by
distance sensor 9 is for an unoccupied tray level, then evaluation process (B)
determines the activity to be a loading process, i.e., placing food into the detected tray
level (L4, L2, etc.), and the tray level is now automatically given the status of "occupied"”
in controller 12 in step 903. In step 904, the calculated and evaluated tray level is given
an allocation status (i.e., "occupied” or "unoccupied") that is stored in controlier 12. If the
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determination is made in step 902 that, based upon the calculated tray level detected by
distance sensor 9, the tray placement is for an occupied tray level, then evaluation
process (B) in step 905 determines that the activity associated with the detected tray is
an unloading process. Also, in step 905, the tray level allocation status is now changed
to "unoccupied” or "free". From step. 905 evaluation process (B) again proceeds to step
904, in which the tray position and allocation status is stored in controller 12. The
evaluation process then ends and process 700 proceeds to step 709. Although the
evaluation process (B) has been described here with specific mention of distance
sensor 9, the loading and unloading can be determined by optical digital recognition
device 10 as well, through a series of images and/or a video

[00078] In step 709, if evaluation process (B) determined that the activity was a
loading activity, then process 700 proceeds to step 710. In step 710, the tray counter (n)
is increased by "1" and this information is stored in controller 12. From step 710,
process 700 proceeds to step 711. In step 711, the status of door 4 is again determined.
if door 4 is open, process 700 returns to step 702 and process 700 beginning with step
702 is repeated. In step 711, if it is determined that door 4 is closed, process 700
proceeds to step 712. In step 712, controller 12 determines if a cooking cycle/program
is started. If step 712 determines that a cooking cycle/program has not been started,
then from step 712 process 700 returns again to step 702 and process 700 continues

from that point.

[00079] In step 707, the preceding discussion was with respect to the situation
where a food tray 7 had been detected by distance sensor 9 according to specific
preconditions. In that situation, process 700 proceeds to evaluation step (B) set forth in
Fig. 8. If, however, in step 707, a food tray 7 was not detected, process 700 returns to
step 705. Also, with respect to the above description, in step 706, the status of door for
was determined to be "open". If, however in step 706, it was determined that door 4 was
"closed", then process 700 would proceed to step 713. At this point it should be noted

that in step 703 the above description was with respect to the status of door 4 being
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“open”. However, in step 703, if the status of door 4 is determined to be “closed”, then
process 700 would proceed from step 703 also to step 713.

[00080] In step 713, a determination is made as to whether a cooking
cycle/program has been started or if a cooking cycle/program is continuing. If the
answer to that question is "no", process 700 returns once again to step 702. If the
answer to the question of whether a cooking cycle/program has been started or a
cooking cycle/program is running is "yes", process 700 proceeds (whether step 713 is
performed from step 706 or 703) to step 714. In step 714, a determination is made as to
the numerical value of cooking cycle/program counter (m). If cooking cycle/program
counter (m) is equal to zero, then process 700 proceeds to step 715. In step 715,
cooking cycle/program counter (m) is set by controller 12. In this way it is known how
many cooking cycle/programs have been started in cooking chamber 3 for any
particular time period beginning with cooking device 1 switched on in step 50 (see, Fig.
5). From step 715 process 700 proceeds to step 716. In step 716, the information for
the cooking cycle/program(s) (there may be more than one cooking cycle/program
initiated or more than one food tray 7 placed into cooking chamber 3) is consolidated
and stored. This information includes the position occupied by food trays for which the
cooking cycle/program is the same, the recipe(s) that has/have been started and the
number of food trays that are to be cooked according to the recipe(s). All of this
information is consolidated in step 716. Also in step 716, distance sensor 9 is
deactivated because distance sensor 9 is not needed during cooking or when door 4 is
closed. In step 714, if the numerical values of cooking cycle/program counter (m) is
greater than zero, process 700 proceeds to step 717 and cooking continues according
to the program(s) that have been started. In step 718, the status of door 4 continues to
be monitored, preferably by controller 12 via a door contact switch, and if door 4 is
determined to be "opened" in step 719, then process 700 feturns to step 704. If in step
719, the status of door 4 is determined to be “closed”, then process 700 proceeds to
step 720. In step 720, a determination is made as to whether the cooking parameters of
any one or more of the cooking cycle/programs have been fulfilled. If the answer to this
question is "no", process 700 returns to step 717. If the answer to the question in step
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720 is “yes”, process 700 proceeds to step 721. In step 721 a signal is provided that a
cooking cycle/program is finished, and preferably a display (via user interface 15) of the
food for which the cooking cycle/program has beén finished and the tray level(s) that
have to be unloaded is presented to the operator. The indication to the operator as to
the food product P and tray level (L4, L2, etc.) that needs to be unloaded is based on the
consolidated information gathered in step 716. At this point, from step 721, process 700
proceeds to step 702.

[00081] At the end of a cooking cycle/program as determined in step 721 and
proceeding through from step 702 to step 709, process 700 will now determine in step
709, the evaluation process (B), that the activity is one of "unloading". At this point,
process 700 proceeds to step 722, the review process (C), which is set forth in more
detail in Fig. 10. In review process (C), in step 1001, controller 12 compares the tray
level where, according to evaluation process (B), an unloading of the food tray is
occurring with the information relating to this tray level in terms of the cooking
cycle/program belonging to the fray level and if this cooking cycle/program is finished.
Once that comparison is made in step 1001 process 700 proceeds to step 723.

[00082] In step 723, a determination is made as to whether the cooking
cycle/program for the food product P on the food tray 7 of the detected tray level (L4, L,,
etc.) is finished. If the answer to that question is “yes”, process 700 proceeds to step
724. In step 724, the status of the tray level for which the cooking cycle/program is
finished is change from "occupied" to "free". Process 700 then proceeds to step 725. In
step 725, a determination is made by controller 12 as to whether all of the trays with
finished cooking cycle/programs have been unloaded. If the answer to that question is
“yes”, process 700 proceeds to step 726. In step 726, the signal and food identification
provided to the operator in step 721 is cleared and process 700 proceeds to step 727.
In step 727, the determination is made as to whether other cooking will continue. If the
determination is made in step 727 that cooking will not continue, then process 700
proceeds to step 728. In step 728, cooking device 1 can be switched “off”. If in step
727, the determination is made that cooking will continue, then process 700 proceeds
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back to step 702, and process 700 continues. If in step 723 it is determined that the
cooking cycle/program for the food product P in food tray 7 being removed from the
detected tray level is not finished, then process 700 proceeds to step 729. In step 729,
a warning signal is provided to the operator via user interface 15. Process 700 then
proceeds to step 730. In step 730, either the error of removing the incorrect food tray is
corrected by the operator, or the operator manually confirms the warning signal. In this
latter instance, controller 12 changes the status of the tray level in question from
“occupied” to “free”. From step 730, process 700 again proceeds to step 727, as

described above.

[00083] As will be appreciated from the above description, the systems and
methods of the present disclosure allow for continual monitoring of the cooking process
and provide several points of decision for the operator to input decisions/information,
while at the same time providing automated control of the cooking cycle/program. In
addition, because the information about cooking cycle/programs/cycles and operator
decisions/information is all stored, it is an easy matter to determine: (1) the use and
wear of the cooking device; (2) the types of foods cooked and how many; (3) and errors

in the process (e.g., errors in the “unload” step).

[00084] In the above detailed description, the specific embodiments of this
disclosure have been described in connection with its preferred embodiments.
However, to the extent that the above description is specific to a particular embodiment
or a particular use of this disclosure, this is intended to be illustrative only and merely
provides a concise description of the exemplary embodiments. Accordingly, the
disclosure is not limited to the specific embodiments described above, but rather, the
disclosure includes all alternatives, modifications, and equivalents falling within the true
scope of the appended claims. Various modifications and variations of this disclosure
will be obvious to a worker skilled in the art and it is to be understood that such
modifications and variations are to be included within the purview of this application and

the spirit and scope of the claims.
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[00085] All of the patents, patent publications and other references referred to
above are incorporated herein by reference for all that they contain as if the contents
thereof have been fully set forth verbatim herein.
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What Is Claimed Is:

1. An inspection system for providing a cooking cycle/program for food to be
cooked in a cooking device, the cooking device including a cooking chamber for cooking
food, the inspection system comprising:

a distance sensor,

a digital optical recognition device; and .

stored images of food to be cooked,

wherein the distance sensor detects the location of placement of the food to be
cooked in the cooking chamber,

wherein the digital optical recognition device captures images of the food to be
cooked,

wherein the inspection system compares the captured images to the stored
images of food to be cooked,

wherein the inspection system recognizes the food to be cooked based upon the
comparison, and

wherein, based upon the detected location and the recognition of the food to be
cooked, a cooking cycle/program for the food to be cooked is selected.

2. The inspectioh system according to claim 1, wherein the distance sensor
and digital optical recognition device are disposed above an opening to the cooking

chamber.
3. The inspection system according to claim 1, wherein the distance sensor
is disposed below and digital optical recognition device is disposed above the opening

to the cooking chamber.

4, The inspection system according to claim 1, wherein the distance sensor
and digital optical recognition device are disposed in the cooking chamber.
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5. The inspection system according to claim 1, wherein the digital optical
recognition device comprises an electronic image sensor.

6. The inspection system according to claim 1, wherein the digital optical

recognition device comprises a CCD sensor or a CMOS sensor.

7. The inspection system according to claim 1, wherein the digital optical
recognition device further comprises an optical tem'perature sensor or IR sensor.

8. The inspection system according to claim 1, further comprising a controlier
and memory.
9. The inspection system according to claim 8, wherein the memory contains

stored images of food to be cooked, wherein the controller receives the captured
images of the food to be cooked, wherein the controller compares the captured images .
to the stored images, and wherein the controller identifies the food to be cooked based

upon the comparison.

10.  The inspection system of claim 9, wherein the memory contains cooking
cycle/programs for food to be cooked, wherein the cooking cycle/programs are stored in
association with data relating to the location of placement of the food to be cooked in
the cooking chamber, and wherein the controller selects a cooking cycle/program for the

food to be cooked.

11.  Aninspection system for determining whether food cooked in a cooking
device has been properly cooked, the cooking device including a cooking chamber for
cooking food, the inspection system comprising:

a digital optical recognition device; and

stored images of properly cooked food,

wherein the digital optical recognition device captures images of the cooked food
as the cooked food is removed from the cooking chamber,
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wherein the inspection system compares the captured images to the stored
images, and

wherein the inspection system determines, based upon the comparison, whether
‘the cooked food has been properly cooked.

12. The inspection system according to claim 11, further comprising a

controller and memory.

13.  The inspection system according to claim 12, wherein the memory
contains stored images of properly cooked food, wherein the controller receives the
captured images of the properly cooked food, wherein the controller compares the
captured images to the stored images, and wherein the controller determines if the food

has been properly cooked based upon the comparison.

14. A method of operating a cooking device to select a cooking cycle/program
for food to be cooked in the cooking device, the cooking device comprised of a housing,
a cooking chamber, a door for accessing and closing the cooking chamber, at least one
mechanism for receiving and holding at least one food product carrier at a
predetermined level, and an inspectioh system comprised of. a distance sensor, a
digital optical recognition device and stored images of food to be cooked, the method
comprising the steps of:

activating the distance sensor;

detecting the at least one food product carrier by the distance sensor,

determining the level of the at least one food product carrier placement in the
cooking chamber by the distance sensor,

capturing images of a food product on the at least one food product carrier by the
digital optical recognition device;

comparing the captured food product images to the stored food product images by
the inspection system;

selecting a cooking cycle/program associated with the food product based on the

comparison by the inspection system; and

34



WO 2013/167948 PCT/IB2013/000860

starting the cooking cycle/program associated with the food product.

15.  The method according to claim 14, wherein the distance sensor performs
the further step of focusing the optical product recognition device.

16.  The method according to claim 14, wherein the digital optical recognition
device further comprises an optical temperature sensor or IR sensor that measures the
temperature of the surface of the food to be cooked.

17. A method of determining whether food cooked in a cooking device has
been properly cooked, the cooking device comprised of a housing, a cooking chamber,
a door for accessing and closing the cooking chamber, at least one mechanism for
receiving and holding at least one food product carrier at a predetermined level, and an
inspection system comprised of a digital optical recognition device and stored images of
properly cooked food, the method comprising the steps of:

signaling that a cooking cycle/program is finished by the inspection system;

removing the cooked food from the cooking chamber;

capturing images of the cooked food product by the digital optical recognition
device;

comparing the captured images of cooked food product to the stored images;
and

determining, based on the comparison, whether the cooked food product has

been properly cooked.

18.  The method according to claim 17, wherein a plurality of cooking
cycles/programs are operating concurrently and wherein, upon signaling that a cooking
cycle/program is finished, provides a warning if an incorrect food pfoduct is removed

from the cooking chamber.
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19. The method according to claim 17, further comprising the step of
determining whether an incorrect food product is removed from the cooking chamber,

wherein the step of determining is performed by the distance sensor.

20. The method according to claim 17, wherein the digital optical recognition
device further comprises an optical temperature sensor or IR sensor that measures the

temperature of the surface of the cooked food.

36



WO 2013/167948 PCT/IB2013/000860

17
8
10;:;§T/f9 s
15 "\\ ; ra 2
il -
b

[
[

\foT

P
FIG. 1
8
9
L\~
—‘\{;i Ls fj::;gzl__1
R---"" L4 L1~ 6"
3 |
L3 6"
P 1~
% L2 "//\6
' 7
Ly 6




WO 2013/167948 PCT/IB2013/000860

7
N\
10 ) 9
\E , L g™
5 /\__1
R\\ Ly [T~ g"’
N _3 /_
P Ly i
Ny -
7/ |
Ly [ —6
L i
FIG. 3

10
N,
Ly T T~—6
P L3 T
}@ 2 T
TR
\I_ Ly b

FIG. 4



WO 2013/167948

50 unit switched on |

51_A controls of the unit switched on |

52_activation of distance sensor E—

sforage of the tray position

PCT/IB2013/000860

37

distance sensor controls/monitors the cooking chamber
opening and the approach of food/product/food carrier
for loading

53

%41 in the controller data base

when food tray is being inserted into cooking chamber
the tray position is measured and

tray position information is deliverd to the controller

55 activating the d.o.r.d.

.| andadjusting d.o.r.d. focus
according the meassured
56 tray level and triggering the d.o.r.d.
for taking pictures

o

d.o.r.0. takes a series of pictures

57—~

selection of the picture with the

59_A best quality in terms of product f=+—————

recognition

!
comparison of selected image
60 "fo Images in the data base

61 identification of food product J—b‘Z;

start of the cooking process
according to recipe of the

image information delivered fo confroller

58~

display the recognized food product at the user interface
as a pictogram, a picture, text information, etc.

641 recognized or pre selected
and manually confirmed food

signal when the cooking process

63

if no clear recognition, the two "best fitting"
food information can be shown for manual selection

651

is finished

comparison of the tray level

together with an acoustic signal the finish of the
cooking process will be displayed, and a display of the
food to be unloaded and of the respective tray position
belonging to that food on the user interface

66

information with stored
information and, if the removed
carrier does not match position
a wamning will be given out

681

67

i
monitoring of the tray position in terms of which carrier
is to be unloaded

691

display and acoustic signal if incorrect carrier is unloaded

FIG. 9




PCT/IB2013/000860

WO 2013/167948

4/7

/'\1

T~10

T~—16

L-—-

[ - ———n

SR ——
|t e —— e e e e

13—1

FIG. 6



WO 2013/167948

Cooking device
main switch
switched on (manually,

50

%ghrro‘!j of the gnitt

ed on and sel

514 pmsgramstaitooounter(m)
m_.

{

) When vl

: Which fray levels are
7017 ocoupied? Storing the
status of each fray level?

727,

702~ Monftoring door stafus b
the controller via door contact
switch/or distance sensor

a7

700
72 _Unit main switch
switched on (manually}
No

PCT/IB2013/000860

processes Unjoaded?

Are all trays with
finished cooking

Change of tray level (L)
status {from "occtpied to ‘free”}

Evaluation process (B):
Food tray loaded or

unloaded?

Sefting tray counter

{n) n=n+1

703 Cooking program Yes
started o continuation —
Correction of unload or
' cpnﬁ7n§)aon of wafrggrg
signal: changing o
704~ I s bygcogiml 4
Activation of the distance N Ve
sensor (it not activated) N Iy
= s
705~ Continuous measurement 7291 WZQ”;}' ﬁ,,ii%’;i@"{; mi
— the distance above or operator
below by distance sensor 726—1
Reset the signal and
display unload request if
there is one

\7 that have to be unloaded

<

Cooking progrant™~,Yes
started?

721

Signalldisplay (via user inter-
face) the name/picture, etc. o
the cooked food and
the number of tray level(s)

Status of cooking
chamber door?

Monitoring of door
status by controller via
door contact switch
—~_ r
Conducting the
cooking process(es)

according the started
programys)

715j

Consolidation of tray counter (n),
tra,y level(s) information (L),
befonging fo the cooking
program with the same program
start counter (m). Deactivation
of the distance sensor

7 15'1

Setting program start
counter (m) m=m+1 [~ |

Program start counter,
m>0?

FIG. 7



WO 2013/167948

PCT/IB2013/000860
6/7
701 800
Start of
Verification
Process A
801
s
Request for input on the
user interface for
information about tray level
occupation
802 .
Manual input of occgpied tray
Are tray levels (Ly,... /evelrs) ;L , Ly, ... )/sefling of tray
already ) counter (n) to p=x for occuﬁed tray
occupied: evels by controlier
No 803 ‘

and tray counter (n) to zero;
storing information in
controller

Sefting tray leve?sf L)

Storing the input conceming

occf/ed tray levels (L, ...)

ana fray counter(s) n, n=x
in controller

|

End of
Verification

Process A 804

FIG. 8



WO 2013/167948 PCT/IB2013/000860

/4

£ Stlart tqf
valuation
Process 8 708

|

Comparison of stored tray

allocations with the T N-g01
calculated tray level(s) (L4, ...)

902 e

Evualuation: an unloading of
the tray level and setting the

tray level information for the |
fray as status "free”

903
~

Evualuation: a loading of the
tray level; setting the tray level

information for the tray
as status "occupied"

Detected food carrier
at an already occupied
tray level?

Yes

904
~

Storing the calculated/
evaluated tray positionand |
allocation/status (tray level
_ information) in controller

e
valuation
Process B 709

FIG. 9

@tan‘ of Review Process C)’\ 729

Comparison of tray level (L , ...) where,
according Evaluation Process B, unloading of a
food tray takes place with the stored information
for this tray level (L , ...} in terms of the cooking

process belonging to it and if this cooking process
is finished

CEnd of Review Pracess C)’\ 723
FIG. 10




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings

