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FOOD PROCESSING DEVICE AND METHOD

FIELD OF THE INVENTION

The present invention relates to a food processing device comprising a conveyor system for
conveying incoming food items in a conveying direction between an inlet and an outlet. An
imaging system, e.g. arranged along the conveyor, captures image data of the incoming food
items, and a processor in data communication with the imaging system is configured for
processing the captured image data and for determining a processing indicator for each of
the incoming food items. A plurality of workstations is arranged along the conveyor e.g.
downstream in the conveying direction relative to the imaging system. By measuring or
identifying identifiers of food items such food items may be further processed in respect of
the identifiers measured or identified to improve the quality of the food item.

BACKGROUND OF THE INVENTION

In modern food processing systems, different information related to the food is identified and
recorded while the food is processed. By means of example, the origin, the weight, the size,
and other characteristics may be recorded. In attempts to increase the quality of the final
product, camera systems are used for identifying characteristics of the food, e.g. related to
the colour, shape, or size of the food items. Such systems are normally used to index the
food items, e.g. for labelling purpose or for defining specific sizes in portioning of the food

item.

OBJECT OF THE INVENTION

It is an object of embodiments of the invention to provide improved logistics in food
processing, and particularly to increase the processing speed, to reduce the manual
workload, and to increase the efficiency in processing. An object of embodiments of the
invention is also to provide a system and a method for upgrading quality of food items and
for processing batches of food items fulfilling pre-determined qualities such as customer

requirements.
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SUMMARY OF THE INVENTION

Accordingly, in a first aspect, embodiments of the present invention provides a food
processing device wherein the processing indicator indicates whether the food items need
further processing or not and wherein the device comprises an identification structure
configured to identify selected food items such that they are distinguished from food items
not being selected for further processing based on the processing indicator

Accordingly, the invention facilitates distribution of food items based on a need for processing
and as a result, only a part of the food items, i.e. items with a specific need for processing, is
forwarded to the processing station, e.g. for being re-worked by automatic or manual
operations. This is expected to provide a significantly higher throughput since only those food
items that need to be further processed are processed and the remaining ones may bypass
the processing stations. This provides the opportunity to set the level of the desired quality
based on customer requirements without increasing the workload for all food items in

general.

The conveyor system may comprise one or more separate conveyors, and it may be
constituted by belts, such as conveyor belts or any similar well known conveying structure for
food items.

Food items herein could be any kind of substance to be consumed in support for an
organism, examples include items of plant or animal origin, e.g. vegetables, meat, or fish,
e.g. meat from poultry, beef or any similar kind of food. Fish may be any fish, such as e.g.
salmon, trout, tilapia, cod, haddock, yellowtail king fish, barramundi. Food items may be fish
fillets. Preferred is fillets from salmon and trout. Preferably such fillets are fresh i.e. non-

frozen.

The conveying direction is defined by the inlet and the outlet. The inlet and outlet could
simply be where one of the conveyors of the conveyor system begins and ends.

The imaging system could be of any kind known in the art for process inspection in food
industries, e.g. including thermal IR imaging systems, or cameras for normal visual
spectrum, or X-ray cameras for the X-ray spectrum or low-energy X-ray. In preferred
embodiments the imaging system comprises vision and low-energy X-ray. In another yet
more preferred embodiment only vision is included in the imaging system, hereby excluding
X-ray. The vision system may be 2D vision and/or 3D vision. Such cameras are well known in
the art. The imaging system could be a part of the device in which case the imaging system
is arranged along the conveyor system and configured for capturing image data of food items
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as they are conveyed by the conveyor system. When using vision in the imaging system the
image data illustrate the surface and the outline of the food item i.e. the surface and what is
located on the surface can be detected. By including low-energy X-ray in the imaging system
also bones in fish can be detected, such bones include low amounts of potassium.

The image data is communicated to the processor which is configured to process the data
and determine a processing indicator.

The process indicator, which is determined for each of the incoming food items, is an
indicator which indicates a need for further processing. In one relatively simple
implementation, the process indicator is a binary integer indicating yes or no, i.e. should be
further processed or should not be further processed. In a more advanced implementation,
the process indicator could be an integer e.g. from 1 to 10 where a higher number indicates a
higher need for processing. Furthermore the processing indicator may further comprises an
identification structure to identify food items which are selected for discarding. Discarding a
food item is relevant when an acceptable quality cannot be obtained during further
processing, this may be indicated by a sum of a number of levels of identifiers (described
below) is above a certain determined level.

The process indicator could be defined based on different predefined identifiers in the food
item. Below is a list of identifiers of which some or all could be used for defining the process
indicator:

a) size of food item e.g. length, weight

b) colour of food item;

¢) colour variations of food item;

d) shape of food item;

e) a minimum fat content, totally and/or locally;

f) a maximum fat content, totally and/or locally;

g) identifiable patterns in and/or on the food item;

h) unwanted objects originating from the organism itself e.g. membrane or fat on the
food item, bone parts, sinews, cartilage, brown meat on fish meat, fish fins;

i) organic defects in and/or on the food item e.g. blood spots and melanin spots, gaping
structure;

j) foreign objects e.g. stones, metal parts, plastic parts.

The above identifiers a)-j) may e.g. be defined within lower and/or upper limits, a minimum
value or presence and absence. In the simple implementation, the food items are selected for
further processing if outside the limits. In the more advanced implementation, the process



10

15

20

25

30

CA 03127547 2021-07-22

WO 2020/161231 PCT/EP2020/052976

indicator may increase in number when the difference between e.g. the desired size, colour,

colour variation, or shape and the actual size, colour, colour variation or shape increases.

The above identifier g) may e.g. be defined based on a statistic value expressing the
probability of having determined a specific item, e.g. a needle, a bone fragment, or similar
undesired object in the food item. In the simple implementation, the food items are selected
for further processing if the statistic value is outside predetermined limits. In the more
advanced implementation, the process indicator may increase in number when the statistic

value increases or decreases.

Some identifiers may be detectable a different levels, e.g. blood and melanin spots may be
detected down to e.g. 5 x 5 mm and at the skin side of fish, skin patches can be detected
down to e.g. 10 x 10 mm.

When determining colour this may be in accordance to a colour chart. For colour
determination of fish meat in salmon the colour chart may be the SalmoFan reference, which
indicates 15 colours of salmon meat. The SalmoFan can be used by the processor when
analysing images obtained by the imaging system.

When determining the process indicator for an item this may be performed by analysing for
identifiers as e.g. mentioned herein in combination with different areas of the item. For
salmon such areas may be as illustrated in Fig. 7. Thus for each area a sub-indicator may be
determined in respect of a number of identifiers, the sub-indicators may then be used to
obtain an indicator for the entire food item in respect of no processing, further processing or
discarding the food item.

The food processing device may further comprise a touchscreen and/or data input device for
entering settings into the system, the settings being in respect of identifiers used by the
processor for determining the processing indicator for each of the incoming food items.
Different combinations of settings may be stored in the device and may be recalled quickly
and easily when a combination of settings should be used again.

Which identifiers can be used in the food processing device depends on the imaging system.
Some identifiers can be scanned/measured/identified with a 2D vision camera, other
identifiers requires a 3D vision camera or an X-ray camera, or combinations hereof. 2D vision
can be used for scanning for e.g. colour, blood and melanin spots, trimming defects (e.g.
belly membrane, belly leg or back defects), skin patches and brown meat.
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By performing image analysis of individual food items based on selected identifiers as
described herein, it is possible to make a quality control of the food items conveyed along the
imaging device. As different levels of the identifiers may be selected for different batches of
food items such as different batches of fish, it is possible to produce food items having at
least a specific quality which may be requested by a customer. Different customers may have
different quality requests for the food items, and also one customer may have different
quality requests for different orders. The method and system herein secure more food items
fulfil the requested quality.

A plurality of workstations may be arranged along the conveyor system, such as 1 to 10, e.g.
2, 4, 6, 8. If the imaging system is a part of the device and located along the conveyer
system, the workstations may be located downstream in the conveying direction relative to
the imaging system. The workstations can therefore receive the food items after the image
data has been captured. The workstations may include manual workstations configured for
human operators to process the food items, or it may include automatic workstations for
machine processing of the food items, or it may be a combination between manual and
automatic workstations.

Herein, we distinguish between the selection process and the identification process. The
selection process is where food items are selected to be processed further and identification
process is the process of ensuring that those food items which are selected can be
distinguished from those food items not being selected.

The selection process could be carried out manually by human operators selecting to further
process a food item based on the processing indicator or it may be handled by a machine.

One and the same processing indicator may have different results depending on the workload
at the workstations. If the workload is low, a food item with a specific processing indicator
may be selected for further processing, and if the workload is high, a food item with the
same processing indicator may not be selected for further processing.

The identification structure could be an integrated part of the processor, or it could be
controlled by the processor, or it could be a separate device, e.g. comprising a separate
computer configured to identify food items which are selected for further processing and
ensure that they are distinguished from food items not being selected for further processing.
In a simple form the identification structure may comprise one or more rows of food items
located at specific location along a conveyor such as along a conveyor belt and which should
not be processed and other one or more rows of food items located at specific location along
a conveyor such as along a conveyor belt should be subjected for further processing. As an
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example a row of food items farthest off the location of the workstations can be for food
items which should not be processed and e.g. one or two rows of food items closest to the
workstations are for food items which should be processed. Preferably only one row of food
items to be processed are made when these food items are processed manually directly on
the conveyor belt transporting the food item, this row should be closest to the workstations.
Hereby operators is at less risk of being subjected to excessive loading when performing the
further processing.

The identification may e.g. include one or more of the below identification steps:

i) attachment of a tag to selected food items or use of stamps or similar marks directly on
the selected food items,

ii) movement of the selected food items such that they are conveyed on a distinct location of

a conveyor or moved to a separate conveyor, or

iii) use of light or similar electronically controlled identification means to illuminate or

otherwise signal that a food item is selected for further processing.

The identification structure makes the identification based on the selection process which
again is carried out based on the processing indicator.

Both the selection process and the identification process may be carried out automatically
controlled by one or more computer devices, e.g. integrated into the processor which is in

data communication with the imaging system.

In one embodiment, the imaging system is arranged along the conveyor system for capturing
image data of the incoming food items and for transmitting the image data to the processor.
In an alternative embodiment, the image date of the food items is captured elsewhere, i.e.
before the food items enters the device.

The conveyor system may comprise at least one conveyor line extending along the
workstations to allow items selected for further processing to be picked up by the
workstations. One conveyor line may comprise a number of conveyors e.g. conveyor belts,
where at least two conveyor belts are being arranged with an outfeed end of a first conveyor
ahead of an infeed end of a second conveyor, such that food items can be conveyed from the
first conveyor belt to the second conveyor belt.
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An object diverter may be configured to separate the food items selected for further
processing from the other food items. The object diverter may e.g. be configured to move the
food items selected for further processing on the conveyor line extending along the
workstations such that the food items selected for further processing are located in one
location on the conveyor line extending along the workstations and such that the food items
not selected for further processing are located in another location on the conveyor line
extending along the workstations. The object diverter may comprise a movable arm
configured to move or guide the food items on the conveyor line.

The at least one object diverter may also separates food items to be discarded from the food
items selected for further processing and from the food items selected for no further
processing. This may be performed such that the at least one object diverter comprises a
system configured to move at least one of an outfeed end of a first conveyor belt and/or an
infeed end of a second conveyor belt away from the other, such as by moving at least one
end upward, downward or parallel to the other end to create an opening between the outfeed
end of the first conveyor belt and the infeed end of the second conveyor belt. The processor
may be configured to appoint food items to be discarded and information in this respect may
be sent to an object diverter.

The processor could be configured to appoint the selected food items to a selected
workstation for the further processing. The appointment could be based on workload at the
individual workstations or it could be based on a combination between specific skills of a
workstation or an operator at a workstation and specific requirements related to the need for
further processing, e.g. specific abilities for removing a certain bone fragment etc. In a
simple form operators at the workstations are processing the food items selected for further
processing according to predetermined quality characteristics. For e.g. salmon fillets such
quality characteristics may be based on the determined trimming type e.g. Trim A, Trim B,
Trim C and Trim D. Salmon fillet trim guides are known by the skilled person. Trim D is fillets
with the highest quality among the mentioned four qualities (trim types).

The workstations may have access to deliver food items at a common outlet. In one
embodiment, the conveyor system comprises a first and a second conveyor line, the first
conveyor line extending between the inlet and the outlet and the second conveyor line
extending adjacent to the first conveyor line and being arranged to receive food items which
are selected for further processing from the first conveyor line. In this layout, the food items
which are not selected may simply continue on the first conveyor line from the inlet to the
outlet, and the selected food items may be identified by being moved to the second conveyor
line where the workstations e.g. operators may pick up the selected food items, carry out the
further processing, and place the finished food items back on the first conveyor line. As an
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alternative to two adjacent conveyor line, the food items may be located in a number of rows
on one conveyor line e.g. one conveyor belt and where at least the row closest to
workstations is with food items for further processing.

At least one of the workstations may be configured as a master workstation which has access
to the processing indicator. The master workstation may therefore distribute the food items
between the other workstations.

If the identification process includes the step of moving the selected food items to a distinct
location on a conveyor line or to move the selected food items from one conveyor line to
another conveyor line, the food processing device may use the aforementioned diverter. The
diverter may be configured to separate the food items selected for further processing from
the other food items. An activation controller may be configured to activate the object divert
for selected food items based on the processing indicator for the selected food items and the
pre-defined threshold value or settings. In that case, the activation controller carries out the
selection process automatically.

The object diverter may e.g. be configured to move food items from the aforementioned first
conveyor line to the second conveyor line.

A guidance controller may be implemented for generating a processing guide for processing
of the food items selected for further processing.

The guidance controller could be in data communication with the imaging system and it could
be configured to generate the processing guide based on the captured image data. In one
example, the guidance controller is configured to provide audio or visual indication on a

screen or directly on the food item to indicate where the further processing is needed.

The processing guide may improve both the throughput and the yield. The throughput can be
improved since the operator knows exactly what to do without needing to do his own
inspection of the food item, and the yield can be improved since the processing guide may
give an improved knowledge where to cut, e.g. in a trimming process, hereby not cutting
away too much of the food item.

The workstations could be in data communication with the guidance controller and configured
for receiving the processing guide from the guidance controller. The workstations could e.g.
be configured for manual processing of the food items and they may comprise an electronic
display configured for visualising the processing guide.
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The processing guide may comprise a cutting pattern defining trimming of the food items,
and the guidance controller may be configured to generate a pattern of accepted food areas
and rejected food areas on the food item based on the image data such that the workstation
can carry out the trimming.

The guidance, and or the selection process could be driven by a customer generated
requirement. Examples of a customer requirement may include those parameters mentioned
already as identifiers which could be used for defining the process indicator. Accordingly, the
customer may communicate a requirement related e.g. to one or more of

a) size of food item e.g. length, weight

b) colour of food item;

¢) colour variations of food item;

d) shape of food item;

e) a minimum fat content, totally and/or locally;

f) a maximum fat content, totally and/or locally;

g) identifiable patterns in and/or on the food item;

h) unwanted objects originating from the organism itself e.g. membrane or fat on the
food item, bone parts, sinews, cartilage, brown meat on fish meat, fish fins;

i) organic defects in and/or on the food item e.g. blood spots and melanin spots, gaping
structure;

j) foreign objects e.g. stones, metal parts, plastic parts.

These customer requirements may be communicated electronically into the processing device
and used for the selection process.

More than one food processing devices as described herein may be used in one food
processing plant and for different purposes. If processing fish such as salmons, the device
may be used for control of the quality and sorting the products such that food items in no
need of re-works can be bypassed the working stations. Such a quality control may be
performed on fish (salmon) fillets after filleting, on fish (salmon) fillets after filleting and
trimming, and/or on fish (salmon) fillets after the skinning process. Skinning is usually
performed after filleting and trimming. The fish (salmon) fillets may be e.g. size and quality
graded by the use of the food processing device.

Quality inspections of two sides of a food item such as fish or fish fillets may be performed by
combining a first food processing device as described herein for performing quality inspection
of one side of a food item with a second food processing device as described herein for
performing quality inspection of the other side of the food item. A food item turner may be
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located after or at the outlet of the first food processing device and before or at the inlet of
the second food processing device. When processing fish fillets such a food item turner may
be a fillet turner.

In a second aspect, the invention provides a method of processing food items in a device
comprising:

— a conveyor system for conveying incoming food items in a conveying direction
between an inlet and an outlet;

— animaging system arranged along the conveyor system for capturing image data of
the incoming food items and for transmitting the image data to a processor;

— a processor configured for receiving image data representing images of the food
items, and the processor being configured for processing the image data for
determining a processing indicator for each of the incoming food items based on the
image data, the processing indicator indicating whether the food items need further
processing or not; and

— a plurality of workstations arranged along the conveyor system.

The method comprises the step of using the processing indicator for selecting food items
needing to be processed and identifying the selected food items from other food items on the
conveyer system.

The step of identifying the selected food items may comprise the step of allocating the food
items relative to the food items not being selected.

The method may comprise the step of processing the selected food items, e.g. by trimming
the food items to remove unwanted parts, e.g. fat, bone, cartilage and/or in relation to other
characteristics e.g. identifiers mentioned herein.

The processing may be carried out in accordance with a processing plan prepared based on
the image data.

When the selected food items are processed, they may be mixed with the food items which
were not selected, i.e. the processed food item may leave the device at the outlet together
with those food items which are not selected and therefore not processed.

In a preferred embodiment all steps except work performed at the work stations and entering
of identifier values into the system are performed automatically.
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Features described in respect of the food processing device may also be used for the
described method of processing food items and oppositely.

LEGENDS TO THE FIGURE

Fig. 1 illustrates a device according to an embodiment of the invention in a perspective view;

Fig. 2 illustrates the device in a top view;

Figs. 3 and 4 illustrate different embodiments of the device; and

Fig. 5A and 5B illustrate cutting lines presented on a screen or on an item at a workstation as
a processing guide.

Fig. 6 illustrate cutting lines presented on a screen or on an item at a workstation as a
processing guide.

Fig 7. Illustrates some possible zones of a fish fillet to take into consideration when
determining quality.

DETAILED DISCLOSURE OF EMBODIMENTS

Fig. 1 illustrates a food processing device 1 comprising a conveyor system with a plurality of
individual conveyor lines 2, 3, each having different sections 2’, 2”, 2’”. The illustrated food
processing device is a dual-line (two lines) with two mirrored devices arranged towards each
other, a device may comprise only a single line. The first conveyor section 2’ forms inlets 4, 5
where incoming food items are received. In the disclosed embodiment, each of the two
separate conveyor lines 2, 3 has its own inlet 5, 4, respectively. The incoming food items are
conveyed from the first line section 2’ to the second line section 2”, and from the second line
section 2" to the third line section 2"’ until reaching the outlet 6. Food items which should be
discarded can be discarded e.g. in second line section 2”, where a conveyor belt e.g. makes
an opening such that the food item to be discarded enters between the outfeed end of one
conveyor belt and the infeed end of the following conveyor belt and the discarded food item
can be collected under second line section 2",
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If processing salmon fillets, the food items received at the inlets 4, 5 may be salmon fillets
after filleting, salmon fillets after filleting and trimming, or salmon fillets after the skinning
process. Skinning is usually performed after filleting and trimming.

Workstations 7 are arranged along each line 2, 3 of the conveyor system and allow operators
to access the food items being conveyed and to process food items in need of being
processed.

The processing may particularly be trimming where e.g. excessive fat is removed, or bone
removal where unwanted fragments are removed from the food items. Trimming of salmon
fillets may be due to the trim types e.g. Trim A, B, C or D.

The illustrated device is provided with workstations for manual operation. The workstations
could also be automatic processing stations with no need for operators.

The processor 8 comprises a computer processing unit (CPU) and corresponding software
code configuring the CPU. The processor is configured to receive image data from the
imaging system 9 located upstream relative to the workstations.

The image data represents images of the food items, e.g. conventional pictures, e.g. colour
pictures. The images could also include X-ray images or ultrasound images.

When the image data is received by the processor 8, it is converted into a processing
indicator. In an alternative embodiment, the processor 8 is integrated in the imaging system
9.

The processor 8 identify a processing indicator for each of the incoming food items based on
the image data, and indicates a need for processing of the food items or no processing is
needed.

In one embodiment, the processing indicator is a result of a comparison between an image or
image data of a desired end result for the food items and the image taken or image data
obtained of a specific food item. The difference in the images or image data is converted into

an integer.

In another embodiment, the image data is processed to recognize characteristic features or
identifiers. Such characteristic features could be characteristic colours, characteristic shapes,
e.g. characteristic boundary shapes of the food item, or characteristic shapes of undesired
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objects on or in the food items. Methods and devices for recognising characteristics in a
picture are well known in the art. The discovery of one or more or the predefined
characteristics may then trigger a processing indicator indicating a need for processing.

The illustrated device comprises an identification structure or object diverter 10 in the form of
a movable arm which can push food items to a particular location on the conveyor line. In the
device shown the object diverter pushes the food item perpendicular to the transport
direction making it possible to have food items on one conveyor belt in e.g. two rows or even
three rows as shown in Fig. 2

When the selected food items are pushed to the same location at one side of the conveyor
ling, they are identified as food items needing to be processed, and the subsequent
workstations can carry out the processing of those, such identified, food items.

The imaging system 9 captures pictures of the incoming food items and converts the pictures
to image data. The image date is transmitted to the processor 8.

Fig. 2 illustrates the device 1 seen from above. In this view, it is more clearly seen that the
device 1 comprises two separate conveyor lines 2, 3 extending along the workstations 7. The
conveyor lines 2, 3 operate in parallel, and the selected food items of each of the conveyor
lines are shifted to a specific location along the edge of each conveyor line 2, 3. Accordingly,
the operators at the workstations 7 can easily identify the relevant food items 12 and pick
them up for processing. In the illustrated embodiment, the two conveyor lines 2, 3 are
essentially identical, but in a mirrored layout.

The object diverter 10 is arranged after the imaging system 9 but before the workstations 7

in the flow direction between the inlet 4, 5 and the outlet 6. The food items 12 needing to be
processed can therefore be separated from the food items not selected for processing before
they arrive at the workstations 7.

The object diverter 10 moves the selected food items 12 which are to be subjected to further
processing to the edge of the conveyor line i.e. closest to the workstations 7. Since only the
selected food items 12 are moved to this location, they are easily identified.

An activation controller activates the object diverter 10 based on the processing indicator. In
the disclosed embodiment, the activation controller and the processor for determining the
processing indicator is integrated in the same processor 8 (not shown). Alternatively, one or
both of the activation controller and the processor could be integrated in the imaging system
9.
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In a more advanced implementation, the processor 8 can appoint the selected food items 12
to a specific one workstation 7 of the plurality of workstations 7 for the further processing of
the selected food item. In this case, the device may comprise a plurality of object diverters
10 each arranged in connection with a corresponding workstation 7 such that a selected food
items 12 can be guided to a selected workstation 7.

In the device illustrated in Figs. 1 and 2, all workstations have access to deliver food items at
one and the same outlet 6.

Fig. 2 illustrates that the device may comprise a storage section 11 where food items can be
stored if the workstations 7 are not able to process them. Illustrated is also s container 42 for
collecting trim removed from the food items 12 and transported by a conveyor running under
the conveyors 2, 3 At the outlet 6 a deboner device 43 is illustrated in this embodiment, this
deboner may be for removing pinbones from fish fillets.

Fig. 3 illustrates a schematic view of an embodiment of the device where the conveyor
system comprises a first conveyor line 31 and a second conveyor line 32. The two conveyor
lines are located adjacently, and the workstations 33 are located along the second conveyor
line 32.

The first conveyor line 31 extends between the inlet 34 and the outlet 35 and the second
conveyor line 32 is arranged sufficiently close to the first conveyor line 31 to receive food
items (not shown) which are selected for further processing from the first conveyor line 31.

The workstations 33 are further arranged such that they can release food items which have
been processed further onto the first conveyor line 31 where they are guided to the outlet
35.

In this embodiment, the object diverter 36 is hinged at 37 and configured to move to the
position indicted by the shadow 38 and thereby move selected food items from the first
conveyor line 31 to the second conveyor line 32 by moving back to the position indicated by
the object diverter 36.

Fig. 4 illustrates an alternative embodiment, where the workstations 33 at the second
conveyor line 32 are not sufficiently close to the first conveyor line to put the food items (not
shown) back on the first conveyor line 31, and in this embodiment, a second object diverter
41 at the end of the second conveyor line 32 moves the processed food items back to the
first conveyor line 31.
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The monitors 39 illustrated on Figs. 3 and 4 at each of the workstations are configured to
receive data from a guidance controller (not shown). The data includes a processing guide for
processing of the food items selected for further processing, e.g. including cutting
instructions for trimming of food items, c.f. example in Fig. 6 where trim lines of a salmon
filet is illustrated.

Fig. 5 illustrates that cutting lines can be illustrated, such as on a monitor as in Fig. 5A or
directly on the item as in Fig. 5B. The cutting lines are marked by laser light directly on an
item to be handled by an operator (not shown).

Fig. 6 illustrates that cutting lines for fish fillets can be illustrated, such as on a monitor or
directly on the food item. Cutting lines which are illustrated by dotted lines can be illustrated
by laser light directly on the fish fillet. In the fillet illustrated, the larger encircled belly part
was lighter than the surroundings, the smaller belly part at the head part of the fillet was also
lighter than the rest of the fillet, and in the front section a black area was observed.

Fig. 7 illustrates some possible zones of a fish fillet, where some or all of these zones may be
taken into consideration when determining whether a fish fillet comply with the required
quality. Illustrated are zones of the back 51, 52, 53, the front 54, 56, the belly 59, 60, 61,
62, 63, the loin 55, 57 and the tail 58. Different identifiers may be allocated to one or more
of these zones, and the quality of each zone may be determined in respect of the identifier
being present or not i.e. a yes/no statement, being above a predetermined value and/or
being determined in accordance to a minimum and maximum requirement for the selected
quality type. The quality of each selected zone may be determined and an overall quality may
be calculated as described elsewhere herein.

NUMBERED EMBODIMENTS

1. A food processing device (1) comprising:

— aconveyor system (2, 3, 31, 32) for conveying incoming food items in a conveying
direction between an inlet (4, 5, 34) and an outlet (6, 35);

— a processor (8) configured for receiving image data representing images of the food
items, the image data being received from an imaging system (9) and the processor
being configured for processing the image data for determining a processing indicator
for each of the incoming food items based on the image data; and

— a plurality of workstations (7, 33) arranged along the conveyor system;



10

15

20

25

30

CA 03127547 2021-07-22

WO 2020/161231 PCT/EP2020/052976

16

wherein the processing indicator indicates whether the food items need further processing or
not and wherein the device comprises an identification structure configured to identify food
items which are selected for further processing such that they are distinguished from food
items not being selected for further processing based on the processing indicator.

2. The device according to embodiment 1, comprising an imaging system (9) arranged along
the conveyor system for capturing image data of the incoming food items and for
transmitting the image data to the processor.

3. The device according to embodiment 2, wherein the workstations (7, 33) are arranged
downstream in the conveying direction relative to the imaging system (9).

4, The device according to any of the preceding embodiments, wherein the conveyor system
(2, 3, 31, 32) comprises at least one conveyor line (2, 3, 31) extending along the
workstations to allow items selected for further processing to be picked up by the

workstations.

5. The device according to any of the preceding embodiments, comprising an object diverter
(10, 36) configured to separate the food items selected for further processing from the other
food items.

6. The device according to embodiment 4 and 5, wherein the object diverter (10) is
configured to move the food items selected for further processing on the conveyor line
extending along the workstations such that the food items selected for further processing are
located in one location on the conveyor line extending along the workstations and such that
the food items not selected for further processing are located in another location on the
conveyor line extending along the workstations.

7. The device according to any of embodiments 5-6, comprising an activation controller
configured to activate the object diverter for selected food items based on the processing
indicator for the selected food items and a pre-defined threshold value.

8. The device according to any of the preceding embodiments, wherein the processor (8) is
configured to appoint the selected food items to a selected workstation of the plurality of
workstations for the further processing of the selected food item.

9. The device according to any of the preceding embodiments, wherein the workstations (7,
33) have access to deliver food items at the outlet.
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10. The device according to any of the preceding embodiments, wherein the conveyor system
comprise a first conveyor line (31) and a second conveyor line (32), the first conveyor line
extending between the inlet (34) and the outlet (35) and the second conveyor line (32)
extending adjacent to the first conveyor line and being arranged to receive food items which
are selected for further processing from the first conveyor line (31).

11. The device according to embodiment 10, wherein the second conveyor line (32) extends
along the workstations (33) and allow items selected for further processing to be picked up
by the workstations.

12. The device according to embodiment 11, wherein the workstations (33) arranged along
the second conveyor line (32) are arranged such that they can release food items which have
been processed further onto the first conveyor line (31).

13. The device according to any of embodiments 10-12 and 5, wherein the object diverter
(36) is configured to move food items from the first conveyor line to the second conveyor

line.

14. The device according to any of the preceding embodiments, wherein at least one of the
workstations is a master workstation having access to the processing indicator.

15. The device according to any of the preceding embodiments, comprising a guidance
controller configured to generate a processing guide for processing of the food items selected
for further processing.

16. The device according to embodiment 15, wherein the guidance controller is in data
communication with the imaging system and configured to generate the processing guide
based on the captured image data.

17. The device according to embodiment 15 or 16, wherein the workstations are in data
communication with the guidance controller and configured for receiving the processing guide

from the guidance controller.

18. The device according to any of embodiments 15-17, wherein workstations are configured
for manual processing of the food items and comprises an electronic display configured for
visualising the processing guide.
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19. The device according to any of embodiments 15-18, wherein the processing guide
comprises a cutting pattern defining trimming of the food items.

20. The device according to any of embodiments 15-19, wherein the guidance controller is
configured to generate a pattern of accepted food areas and rejected food areas on the food
item based on the image data.

21. The device according to any of the preceding embodiments, wherein the controller is
configured to receive a customer requirement for the food item, and configured to select
threshold value based on the customer requirement.

22. A method of processing food items in a device comprising:

— a conveyor system for conveying incoming food items in a conveying direction
between an inlet and an outlet;

— a processor configured for receiving image data representing images of the food
items, the image data being received from an imaging system and the processor
being configured for processing the image data for determining a processing indicator
for each of the incoming food items based on the image data, the processing indicator
indicating whether the food items need further processing or not; and

— a plurality of workstations arranged along the conveyor system;

the method comprising using the processing indicator for selecting food items needing to be
processed and identifying the selected food items from other food items on the conveyer
system.

23. The method according to embodiment 22, comprising the step of identifying the selected
food items comprises allocating the food items relative to the food items not being selected.

24. The method according to embodiment 22 or 23 comprising processing the selected food
items.

25. The method according to embodiment 24, wherein the processing is in accordance with a
processing plan prepared based on the image data.

26. The method according to embodiment 24 or 25, wherein the processed food items are
mixed with the food items not being selected.
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CLAIMS

1. A food processing device (1) comprising:

— aconveyor system (2, 3, 31, 32) for conveying incoming food items in a conveying
direction between an inlet (4, 5, 34) and an outlet (6, 35);

— animaging system (9) arranged along the conveyor system for capturing image data
of the incoming food items and for transmitting the image data to a processor

— a processor (8) configured for receiving the image data representing images of the
food items, the processor being configured for processing the image data for
determining a processing indicator for each of the incoming food items based on the
image data; and

— a plurality of workstations (7, 33) arranged along the conveyor system;

wherein the processing indicator indicates whether the food items need further processing or
not and wherein the device comprises an identification structure configured to identify food
items which are selected for further processing such that they are distinguished from food
items not being selected for further processing based on the processing indicator.

2. The device according to claim 1, wherein the processing indicator further comprises an
identification structure to identify food items which are selected for discarding.

3. The device according to claim 1 or 2, wherein the workstations (7, 33) are arranged
downstream in the conveying direction relative to the imaging system (9).

4. The device according to any of the preceding claims, wherein the food processing device
further comprises a touchscreen and/or data input device for entering threshold values or
settings into the system, the threshold values or settings being in respect of identifiers used
by the processor for determining the processing indicator for each of the incoming food

items.

5. The device according to claim 4, wherein the identifiers are selected in respect of
characteristics selected e.g. from the group of shape, length, weight, colour, defects, bones,
membranes, cartilage, fat, colour variation, blood spots, melanin spots, gaping structure,
trimming defects, patterns, unwanted objects originating from the organism itself, foreign
objects.
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6. The device according to any of the preceding claims, wherein the conveyor system (2, 3,
31, 32) comprises at least one conveyor line (2, 3, 31) extending along the workstations to
allow items selected for further processing to be allocated to the workstations.

7. The device according to any of the preceding claims, comprising at least one object
diverter (10, 36) configured to separate the food items selected for further processing from
the other food items selected for no further processing.

8. The device according to claim 7, wherein the at least one object diverter further separates
food items to be discarded from the food items selected for further processing and the food
items selected for no further processing.

9. The device according to any of the claim 6 to 8, wherein the at least one object diverter
(10) is configured to move the food items selected for further processing on the conveyor line
extending along the workstations such that the food items selected for further processing are
located in one location on the conveyor line extending along the workstations and such that
the food items not selected for further processing are located in another location on the
conveyor line extending along the workstations.

10. The device according to claim 6 to 9, wherein the conveying system comprises at last two
conveyor belts being arranged with an outfeed end of a first conveyor ahead of an infeed end
of a second conveyor, such that food items can be conveyed from the first conveyor belt to
the second conveyor belt.

11. The device according to claim 10, wherein the at least one object diverter comprises a
system configured to moving at least one of the outfeed end of the first conveyor belt and/or
the infeed end of the second conveyor belt away from the other, such as by moving at least
one end upward, downward or parallel to the other end to create an opening between the
outfeed end of the first conveyor belt and the infeed end of the second conveyor belt.

12. The device according to any of the preceding claims, comprising a guidance controller
configured to generate a processing guide for processing of the food items selected for
further processing.

13. The device according to claim 12, wherein the guidance controller is in data
communication with the imaging system and configured to generate the processing guide
based on the captured image data.
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14. The device according to claim 12 or 13, wherein the workstations are in data

communication with the guidance controller and configured for receiving the processing guide
from the guidance controller.

15. The device according to any of claims 12 to14, wherein workstations are configured for
manual processing of the food items and comprises an electronic display configured for

visualising the processing guide.

16. The device according to any of claims 12-15, wherein the processing guide comprises a
cutting pattern defining trimming of the food items.

17. The device according to any of claims 12-16, wherein the guidance controller is
configured to generate a pattern of accepted food areas and rejected food areas on the food
item based on the image data.

18. A method of processing food items in a device comprising:

a conveyor system for conveying incoming food items in a conveying direction

between an inlet and an outlet;

— animaging system (9) arranged along the conveyor system for capturing image data
of the incoming food items and for transmitting the image data to a processor;

— a processor configured for receiving the image data representing images of the food
items, and the processor being configured for processing the image data for
determining a processing indicator for each of the incoming food items based on the
image data, the processing indicator indicating whether the food items need further
processing or not; and

— a plurality of workstations arranged along the conveyor system;

the method comprising using the processing indicator for selecting food items needing to be

processed and identifying the selected food items from other food items on the conveyer

system.

19. The method according to claim 18, comprising the step of identifying the selected food
items comprises allocating the food items relative to the food items not being selected.

20. The method according to claim 18 or 19 comprising processing the selected food items.
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