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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present invention relates to method and a system for generating batches of food
pieces.

BACKGROUND OF THE INVENTION

[0002] Batching system are configured to generate batches of food pieces fulfilling pre-defined
target weight. In such systems, it is common to use several robotic systems that pick up
incoming food pieces and place them into boxes or trays. In many cases, if the weight of the
batches exceeds the target weight, the excess weight of the food pieces is at the expense of
the manufacturer because the client only pays for this particular target weight (cf. documents
WO 2019/243812 A1, WO 2016/113428 A1 and WO 2007/022782 A2).

[0003] For food pieces that differ much in weight, size and shape, the challenge of making
batches with minimal overweight becomes obviously higher.

[0004] It is thus of outmost importance that the overweight is as low as possible to maximize
the yield.

SUMMARY OF THE INVENTION

[0005] On the above background it is an object of embodiments of the present invention to
provide an improved method and a system that overcomes the above addressed
disadvantages by being more flexible in generating batches of food pieces with a minimal
giveaway, although the food pieces may differ significantly in weight and/or type.

[0006] To better address one or more of these concerns, in a first aspect of the invention, a
method is provided of generating batches of food pieces, comprising:

= conveying incoming food objects through a cutting device, where the cutting device is
configured to cut the incoming food objects into plurality of food pieces according to a
first cutting rule,
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» conveying the resulting plurality of cut food pieces to a batching system where batches
are generated fulfilling at least one first weight target,

wherein the first cutting rule is selected in accordance to the at least one first weight target
such that the resulting weight distribution of the plurality of food pieces entering the batching
system is adapted to the at least one first weight target,

wherein in case the batches fulfilling the at least one first weight target are changed to batches
fulfilling at least one second weight target, a control signal is generated instructing the cutting
device to adjust to a second cutting rule such that the resulting weight distribution of the
plurality of resulting cut food pieces entering the batching system is adapted to the at least one
second weight target;

conveying incoming food objects through at least one additional cutting device where the two
or more cutting devices receive food objects having at least one characteristic property
parameter;

where the method further comprises measuring the least one characteristic property
parameter of the incoming food objects including one or more of weight, size, shape, color of
the food objects and utilizing one or more of the least one characteristic property parameter as
an input parameter in allocating the food objects to the two or more cutting devices.

[0007] Accordingly, the incoming weight distribution may be fully controlled and adapted
dynamically to the weight target, such that the giveaway in the batches is minimized at all
times.

[0008] Also, this prevents that incoming food pieces need to be rejected, which could easily be
the case if the batch is "difficult”. As an example, if the weight target of a batch is 1kg and the
incoming pieces would be on average 300g, it would be difficult to complete the batch with a
minimal giveaway. Instead, it might as an example to be preferred to have the average weight
around 200g and preferably within a narrow range, e.g. between 190-210g. The lower weight
value may be a pre-set minimal value and the larger value may be a pre-set maximal value.

[0009] The control signal may also include data indicting which of the batches fulfilling the at
least one first weigh criterion are completed or close to be completed, and which are not as
close to be completed, where the cutting process may include an intermediate step where for
some time interval the distribution of the cut food pieces is partly according to the at least first
pre-defined weight target distribution and at least partly according to the at least one second
pre-defined weight target distribution. This may also be formulated in the way that at least
some of the first and the second cutting rules are applied simultaneously this intermediate
step. This would as an example be the case where only a part of the at least one first batch
has been completed, e.g. all 2kg batches are completed but some of the 3kg batches are not
yet completed, and where one or more of least one batch fulfilling the at least of second
criterion are to be started. Thus, in this intermediate period may be continued until all the
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batches fulfilling at least one first criterion have been completed.

[0010] In one embodiment, the at least one first and/or the at least one second weight target
further include weight target of the food pieces in the batches, such as average weight target
weight of the food pieces or weight target interval of the food pieces in the batches, and/or
number targets indicating the number of food pieces in the batches. As an example, a weight
target for a batch may e.g. be 1.5kg and the weigh requirement from a customer may be that
the weight of the individual food pieces is in a certain range, e.g. ranging from 220-270g. This
would then be an additional requirement that needs to be fulfilled. In this case, it may be
preferred to have the food pieces around 250g because 6 of such pieces would fulfil the target
weight.

[0011] The term pre-defined weight target distribution may in one embodiment be interpreted
in a way where the top of the normal distribution is close or equal to a preferred target weight,
e.g. referring to the previous example, the target would be close or as close as possible to
250g. Moreover, the width of the normal distribution may be pre-defined, or dynamically
adjustable, such that the resulting target weight has minimal giveaway.

[0012] In one embodiment, the food objects include:

« fish fillets and where the cut food pieces are fish fillet pieces such as loin piece(s), tail
piece(s), belly piece(s), head end piece(s);

= poultry meat such as breast fillets where the cut food pieces are poulty pieces such as
end piece(s) and/or poultry meat slices and/or remaining cut breast fillet;

» red meat such as pork, beaf, lamb where the cut food pieces are red meat pieces such
as end pieces(s), and/or red meat slices.

[0013] In one embodiment, the resulting food pieces have two or more different type
characteristics, and where the at least one first criterion of the batches further includes the type
of the food pieces in the batches. Thus, the flexibility of the system is enhanced since now, not
only the weight target is fulfilled, but also, the type of the food pieces in the batches. This may
be included in orders from customers that can have specific requirement for the batches, i.e.
that they do not only fulfil certain weight targets but also targets regarding specific
characteristics of the items in the batches. This may especially be relevant where the incoming
food objects have characteristics such that the resulting food pieces have large varieties, e.g.
large varieties in weight, color, size and/or shape, thickness or height.

[0014] As an example, a fish fillet that is cut into pieces result at least in loin piece(s), belly
piece(s), tail piece(s), where the batches may further include the type of the fish pieces in the
batches.

[0015] Another example is where one type is the end piece or pieces from the food objects,
e.g. end part of a meat loin, which may be a single part or two or more slices (medallions),
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where the remaining part or slices from the remaining part of the food object is a food piece (or
pieces) of the second type.

[0016] In case the food objects are poultry breasts, the part of the thickest part of the poultry
part may be removed as a single piece or as few slices (medallions) defining first type
characteristics. The slices may as an example have more or less the same thickness or be
within the same weight range. The remaining part of the poultry breast, i.e. the cut breast,
defines the second type which may have a second type target weight. The cut is preferably
done such that the remaining part of the poultry breast looks as natural as possible. As an
example, the first type target weight (each slice or the weight of a single end piece) may be 50
g, whereas the second type target weight may be 300g. This would then mean that a poultry
breast of 400g would be cut into 2 * 50g medallion slices, leaving 300g for the remaining part
(the second type). Another example may be where the medallions do not contribute to the
batching process, and instead are removed from the batching process, where the remaining
part of the food objects (i.e. after the removal of the front and/or the end part) contribute to the
batching process. The remaining part may even be processed further and e.g. cut into slices or
pieces which define the food pieces.

[0017] In one embodiment, the at least one of the at least one first weight target and/or the at
least one second weight target contain two or more different target weights, and where the
number of weight distributions of the plurality of resulting cut food pieces corresponds to the
number of the first weight targets and/or the number of the second weight targets. As an
example, if three first weight targets are being produced, the number of weight distributions is
accordingly also three, one associated to each weight target. A situation could of course occur
where one distribution is suitable for two (or more weight targets), e.g. 2kg and 3kg batches
where the average weight of individual food piece is 200g, a single distribution might be
suitable for both these weight targets.

[0018] Another example is where the food objects is fish fillets, and where one weight target is
2kg of the type "baby fillet" (belly piece containing a portion of a fish loin) and another weight
target is 3kg target of the type fish loin. For these different weight targets, there would
preferably be two different associated weight distributions of different types adapted to each
target that will lead to minimal overweight in both these weight targets.

[0019] In one embodiment, the number of weight distributions corresponds at least to the
number of different type of batches. Referring to the example above, two different weight
targets might be running for fish loin and one weight target for the "baby fillet", where a single
weight distribution for that type might be sufficient to achieve the maximal yield meaning that
only two distributions would be sufficient.

[0020] In an embodiment, the first and/or the second pre-defined weight target distributions
are within a pre-defined weight ranges. This gives the at least one cutting device some
flexibility to cut the food objects in the smaller, preferably, as close as possible to a preferred
target weight.
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[0021] In one embodiment, the geometrical profiles is determined and utilized as input data in
cutting the food objects into the smaller pieces of fixed estimated weights. The geometrical
profile may be a 2D or preferably a 3D profile of the incoming food objects, whereby e.g. by
estimating the density (weight/volume) of the food objects the 2D or 3D density profile can be
generated for the incoming food objects. The profile may be obtained using a camera, a line
scanner based or an X-ray device.

[0022] In one embodiment, subsequent to cutting the food objects into smaller food pieces
some or all the smaller food pieces are weighed by a weighing device. In that way, it is possible
to make a check if the weight corresponds to the estimated weight using the geometrical
and/or the density profile. Moreover, having such an accurate weighing data is it is possible to
enhance the accuracy of the batching process by utilizing the actual weighing data.

[0023] In one embodiment, the method further comprises comparing a determined weight of a
given food pieces to a fixed estimated weight of the same food piece, where in case a
deviation between the determined weight and the estimated weight exceeds a pre-defined
threshold value, a control correction signal is generated to adjust the geometrical and/or the
density profile such that the deviation is within the pre-defined threshold value.

[0024] Accordingly, it is ensured that the pre-defined weight target distribution are correct at all
times and possible inaccuracy in the geometrical and/or density is almost immediately
corrected.

[0025] In one embodiment, the step of cutting the incoming food objects into plurality of food
pieces according to the at least one first cutting rule further comprises cutting at least one end
and/or at least one side of the food objects into one or more slices. The one or more slices
originating from the at least one end and/or at least one side may as already mentioned be
used in another batching process and do not contribute to the at least one first or second pre-
defined weight target distribution.

[0026] In one embodiment, the method further comprises, subsequent to cutting the incoming
food objects into plurality of food pieces, creating a spacing between adjacent cut food pieces.
It is thus ensured that one or more handling device, e.g. at least one robotic device having a
suitable gripper or a sweep arm, have sufficient space to transfer the food pieces from the
remaining stream of food pieces, and place them e.g. into trays. Such a spacing device may as
an example include two conveyors placed in an end-to-end arrangement where the relative
speed differences ensure that such a spacing is possible.

[0027] In one embodiment, the step of adapting the weight distributions of the plurality of food
pieces entering the batching system includes ensuring that the prospects of the weight
distributions best fit to the batches. As an example, if a first weight target includes a batch of
2kg with an average weight food pieces being 200g, a suitable prospect may be all items
between 185g and 215g, everything outside of that range is considered as non-suitable
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prospect.

[0028] In one embodiment, the step of instructing the cutting device to adjust to a second
cutting rule is performed in two or more steps, each step being triggered after a completion of
single first weight target batch.

[0029] In a second aspect of the invention, a system is provided for generating batches of food
pieces, comprising:

e a control unit,

+ a conveyor device for conveying incoming food objects through a cutting device, where
the cutting device is controlled by the control unit, where the controlling includes
instructing the cutting device to cut the incoming food objects into plurality of food pieces
according a first cutting rule,

= a conveyor device for conveying the resulting plurality of cut food pieces to a batching
system where at least one batch is generated fulfilling at least one first weight target,

wherein the first cutting rule is selected in accordance to the at least one first weight target
such that the resulting weight distribution of the plurality of food pieces entering the batching
system is adapted to the at least one first weight target,

wherein the control unit is further configured, in case the at least one batch fulfilling at least
one weight target is changed to at least one batch fulfilling at least one second weight target, to
instruct the at least one cutting device according to received control signal to adjust the first
rule to a second cutting rule such that the resulting weight distribution of the plurality of
resulting cut food pieces entering the batching system is adapted to the at least one second
weight target;

where the system comprises at least one additional cutting device where the two or more
cutting devices are configured to receive food objects having at least one characteristic
property parameter;

where the system comprises a measuring device for measuring the least one characteristic
property parameter of the incoming food objects including one or more of weight, size, shape,
color of the food objects, and where the control unit is further configured to utilize one or more
of the least one characteristic property parameter as an input parameter in allocating the food
objects to the two or more cutting devices.

[0030] In one embodiment, the batching system comprises two or more different batching
areas. Each bathing area includes at least one handling device, such as a robotic device or a
sweep arm, to place incoming food pieces into different batching locations, such as trays,
where the batching takes place. At each batching area one or more different batches having
different target weights and even different types of batches may be generated.
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[0031] The at least one cutting device may comprise any type of e.g. slicer for slicing the
incoming food objects into slices, where the control unit may base it controlling on 2D or 3D
profile of the food objects to control it into slices, or a volumetric slicer/portioning device.

[0032] In another alternative, the at least one cutting device is operable connected to an
inspection device, which may be separated device, such as an X-ray device and a high
pressure water cutter, where the control unit controls the high pressure water cutter based on
image data from the X-ray device. The cutting may further include removing undesired objects
such as bones and cartilages from the food objects and subsequently cut the food objects into
the smaller food pieces.

[0033] The conveying device for conveying the incoming food objects and the conveying
device for conveyor the food pieces may be different conveyor devices, or a single conveyor
device, in both cases having an endless conveyor belt(s) on which the food objects and food
pieces are resting while being conveyed.

[0034] According to the invention, the system further comprises at least one additional cutting
device where the two or more cutting devices are configured to receive food objects of different
characteristics or preferably with at least one characteristic property parameter.

[0035] Also according to the invention, the system further comprises a measuring device for
measuring the at least one characteristic property parameter, such as weight, size, shape,
color, of incoming food objects, conveyed e.g. by an infeed conveyor, using e.g. a scale,
camera, laser line scanner and the like, where the control unit is further configured to utilize at
least one of these characteristic property parameters as an input parameter(s) in allocating the
food objects to the two or more cutting devices.

[0036] Accordingly, it is thus possible to control the allocation of the incoming food objects into
different cutting devices, e.g. by assigning food objects having similar characteristics, which
may be favorable to enhance the homogeneity of the resulting food pieces and thus even
minimize the giveaway in the batches further. As an example, one cutting device may be
adjusted to cut "large" poultry fillet (e.g. > 300g), another cutting device may be adjusted to cut
"medium” poultry fillet (e.g. 200-300g), and yet another cutting device may be designed to cut
"small" poultry fillet (e.g. <200g).

[0037] In general the various aspects of the invention may be combined and coupled in any
way possible within the scope of the invention. These and other aspects, features and/or
advantages of the invention will be apparent from and elucidated with reference to the
embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Embodiments of the invention will be described, by way of example only, with reference
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to the drawings, in which

Figure1 shows a flowchart of one embodiment of a method according to the present invention,
and

Figure 2 shows an embodiment of a system according to the present invention for carrying out
the method steps in figure 1,

Figure 3 shows another embodiment of a system for generating batches of food pieces
according to the present invention, and

Figure 4 a-d show an example of different cutting patterns where the food object is a poultry
fillet.

DESCRIPTION OF EMBODIMENTS

[0039] Figure1 shows a flowchart of one embodiment of a method according to the present
invention for generating batches of food pieces, where the food pieces originate from food
objects after undergoing a cutting process.

[0040] In a first step (S1) 101, food objects are conveyor through a cutting device. The cutting
device may be any type of slicer, portioning device, high pressure water cutter, where any type
of image data of the incoming food objects may be utilized as an input data by a control unit in
controlling the cutting device when cutting the food objects into plurality of food pieces
according to a first cutting rule, preferably having preferred target weight. The resulting food
pieces may have two or more different type characteristics, and where at least one first
criterion of the batches may further include the type of the food pieces in the batches. The food
pieces may as an example be any types of meat, such as primal parts of red meat where the
food pieces may include meat slices, or a particular part of a primal such as tail part of loin.
The food pieces may also as an example be fish fillets where the resulting food pieces are e.g.
loin, or loin portions originating from the fish fillet, or belly or belly parts, or tail or tail parts, or
the food pieces may include poultry slices/pieces, meat slices/pieces.

[0041] In a second step (S2) 102, the resulting plurality of cut food pieces are conveyed to a
batching system where at least one batch is generated fulfilling at least one first weight target.

[0042] The at least one first cutting rule is selected in accordance to the at least one first
weight target such that the resulting weight distribution of the plurality of food pieces entering
the batching system fulfils at least one first pre-defined weight target distribution adapted to the
at least one first weight target.

[0043] In a third step (S3) 103, the at least one first weight target is changed to at least one
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second weight target. This may as an example be because orders in the system coming from
outside customers changes, where a new order is received with one or more new orders
having one or more new second pre-defined target weights.

[0044] In a fourth step (S4) 104, a control signal is then generated for the cutting device to
adjust the first cutting rule a second cutting rule such that the resulting weight distribution of the
plurality of resulting cut food pieces entering the batching system is adapted to the at least one
second weight target. This change may occur over some time period meaning that not all of a
sudden all the new incoming distribution is in line with the second pre-defined weight target.
This may as an example happen gradually within e.g. few seconds or minutes, until all the
distribution of the food pieces follow the at least one second pre-defined weight target.

[0045] The at least one first weight target and/or the at least one second weight target may
contain two or more different weight targets, e.g. 3kg and 5kg target, and where the number of
at least one first and/or the second pre-defined weight target distribution correspond to the
number of the at least one first weight target and/or the number of the at least one second
weight target.

[0046] The at least one first/second criterion include, but is not limited to, a desired weight, e.g.
average weight of the food pieces, or other characteristics such as average thickness, number
of pieces in a batch.

[0047] Figure 2 shows an embodiment of a system 200 according to the present invention for
generating batches of food pieces according to the method discussed in relation to figure 1.
The system comprises a conveyor device 206 for conveying incoming food objects 201
through at least one cutting device 202, where the at least one cutting device is controlled by a
control unit 204, where the controlling includes instructing the at least one cutting device to cut
the incoming food objects into plurality of food pieces 207, 208 according to the at least one
first cutting rule. The conveyor device 206 also conveys the resulting plurality of cut food
pieces to a batching system 203 where the at least one batch is generated in e.g. plurality of
boxes or trays 209 fulfilling the at least one first weight target.

[0048] The embodiment shown here comprises three parallel arranged systems 200 (this
should of course not be construed as being limited to three, could just as well be two or more
than three), where the system further comprises an infeed conveyor 205 for conveying the
incoming food objects 201 where at least one characteristic property, such as weight, size,
shape, color, of incoming food objects is acquired by a measuring device 210, which could e.g.
be selected from one or more of. a scale, camera, laser line scanner, etc.. The acquired at
least one characteristic property is utilized as an input parameter by the control unit 204 in
allocating the incoming food objects to one of the three systems 200 via opening and closing of
sweep arms 211. This could be based on the size and/or shape and/or weight etc., which one
fits best into which of the three systems.

[0049] Also, the batching process taking place in the three systems may originate from two or
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more different orders from different customers that may have different preferences, which
could e.g. be larger average weight for individual food pieces, meaning that e.g. a large food
object might be better suited for a specific customer.

[0050] As discussed in relation to figure 1, the step of cutting the food objects into smaller
pieces is done such that the smaller pieces fulfil a certain weight requirement, e.g. are within a
specific weight range, e.g. 190g-210g, but in order to be able to do so, it is preferred that
further information about the incoming food objects into the at least one cutting device (or in
the at least one cutting device) is known, and utilized as an operation parameter in operating
the at least one cutting device. This might be geometrical data acquired by measuring device
210, or this may be geometrical information acquired at the at least one cutting device where
e.g. a camera or a e.g. a 3D line scanner (or similar device) is placed upstream to each of the
at least one cutting device.

[0051] In one embodiment, the at least one cutting device comprises an inspection device
such as an X-ray device and a high pressure water cutter, where the control unit controls the
high pressure water cutter based on image data from the X-ray device, i.e. the image data
from the X-ray sensors placed (typically) below a conveyor belt on which the food objects are
resting are not only used to identify undesired objects that are to be cut and removed, such as
bone structure in fish fillets, but also to generate a 2 or 3D profile when cutting it into food
pieces that are with a certain weight range, and the result in said pre-defined weight target
distributions.

[0052] To further enhance the reliability and/or accuracy, a weighing device may be placed
downstream relative to the at least one cutting device to accurately measure the cut food
pieces.

[0053] Figure 3 shows another embodiment of a system for generating batches of food pieces
319, comprising a control unit 304, a conveyor device 306 for conveying incoming food objects
301 conveyed in a conveyor direction indicated by arrow 331 through a cutting device 302,
where the cutting device is controlled by the control unit 304. A measuring device 310 which
may be an X-ray device, a line scanner, a camera, and the like, acquires image data 312 e.g.
about the size and/or shape and/or weight, where this data 312 is used as a control parameter
in controlling the cutting device 302 to cut the incoming food objects into plurality of food pieces
according a first cutting rule. The measuring device 310 and the cutting device 302 may be
incorporated into one and the same device.

[0054] The first cutting rule is selected in accordance to the at least one first weight target
order from a customer 315, where an order from a customer is received by a computer system
314 and processed where the resulting order data 313 from the customer 315 may e.g. be
500*2kg batches and 700*4.5kg batches of poultry pieces and a bulk for cut off parts (not
contributing to the batching process), such that the resulting weight distribution of the plurality
of food pieces 308 entering the batching system is adapted to the at least one first weight
target. As shown in this embodiment, the conveyor device 306 (may be multiple conveyors)
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dividing the food pieces to a first batching area 319 via conveyor 306b and conveyor 306¢, e.g.
because of different distributions 316, 317, where e.g. in the first batching area the 500 2kg
batches whereas in the second batching area the 700*4.5kg batches are being produced.

[0055] All remaining cut off pieces 307 may be conveyed via conveyor 306d to another
process, e.g. to said bulk.

[0056] The number of batching areas should of course not be construed as being limited to
two batching areas, the batching system 303 may just as well include just a single batching
area or more the one batching area, where as shown here, each batching area comprises at
least one handling device, e.g. three robotic devices 322a,b,c each having a robotic arm 326.
This should not be construed to three robotic devices, but a single robotic device or more than
two robotic devices may just as well be implemented. The robotic device may of course also be
replaced with sweep arms or the like.

[0057] The incoming distributions 316, 317 of the cut food pieces into the batching areas 319,
318 is thus the most optimal distribution at all times for the batches currently being produced in
each batching area. It should be noted that in this example, multiple of different batches may
be produced with the same batching area, and thus multiple of different weight distributions
may be present within each batching area.

[0058] Each batching area may be provided with a tray feeding device 320 that automatically
releases an empty tray 309 onto a tray feeding conveyor 321 that advances the trays in a
direction indicated by arrow 330 in e.g. discrete steps, while the trays are being filled with food
pieces until the weight targets are achieve. The order data 313 may further include a weight
range of the individual food piece in the batches, and even the type of food piece in the
batches.

[0059] When a new order is received from e.g. another customer 315 having different order
data 313 including different target weights, the control unit 304 will receive this data 313 to
instruct the cutting device 302 to cut according to a second cutting rule so that the resulting
distributions of the cut food pieces fit to the new batches currently being produced in the
batching system 303. This transfer of the first cutting rule to the second cutting rule may occur
over some time range until all the 500*2kg batches and 700*4.5kg batches (first order) have
been completed. In another scenario, the first order is fully completed before the second order
starts.

[0060] Figure 4 a-d show an example where the food object is a poultry fillet, where figure 4a
shows where the cutting pattern 403 (first or a second cutting rule) results in a single front
piece 403 (medallion) leaving a remaining part 402 as a fillet, which preferably has as natural
appearance as possible.

[0061] Figure 4b shows multiple of cut medallions 402 leaving a remaining part 402 as a fillet,
where the cut medallions may fulfil a weight and/or thickness target, and/or where the
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remaining fillet 403 is within a pre-defined weight target such that the resulting distribution of
such fillets 403 are adapted to weight targets that are being produced.

[0062] Figure 4c shows another cutting patters where more or less the whole poultry fillet is cut
into medallions.

[0063] Figure 4d shows where the front part of the poultry fillet is cut into several medallions,
and the remaining part is schnitzel 405 and fillet 406.

[0064] What may be decisive for different cuts is the total weight of the incoming poultry fillets,
e.g. a very large fillet may be suited for the cutting pattern in figure 4b, whereas a smaller fillet
may be more suitable for cutting pattern 4a.

[0065] Also, depending on the orders from the customer, all these different cutting patterns
may be done at the same time, i.e. some fillets with suitable characteristics are cut as shown in
figure 4a, another characteristics is suitable to be cut according to figure 4b etc..

[0066] The cut patterns (first/second cutting rule) shown here may of course also apply to food
objects such as, but not limited to, red meat loins, e.g. pork loin, beef loin, fish fillet, lamb meat
etc..

[0067] The term first cutting rule may be understood as one or all the cutting rules shown in
figure 4a-d and the second cutting rule may be understood as multiple of different cuts, or
similar cuts but e.g. with different weight targets.

[0068] While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments, but to
the subject-matter of the appended claims.

[0069] Other variations to the disclosed embodiments without departing from the claimed

invention can be understood and effected by those skilled in the art in practicing the claimed
invention, from a study of the drawings, the disclosure, and the appended claims.
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_1_
Patentkrav
1. Fremgangsmade til generering af partier af feodevarestykker,
omfattende:

* at fore indgaende fodevaregenstande gennem en skareanordning,
hvor skareanordningen er konfigureret til at skere de indgaende
fogdevaregenstande 1 en flerhed af fegdevarestykker i1 henhold til
en fegrste skereregel, og

. at transportere den resulterende flerhed af udskarne
feodevarestykker til et partidannelsessystem, hvor der genereres
partier, der opfylder mindst ét forste vagtmal,

hvor den fgrste skereregel er valgt 1 overensstemmelse med det
mindst ene forste vagtmal, saledes at den resulterende
vaegtfordeling for flerheden af fgdevarestykker, der kommer ind
i partidannelsessystemet, tilpasses til det mindst ene forste
vaegtmal,

hvor der safremt de partier, der opfylder det mindst ene forste
vegtmal, andres til partier, der opfylder mindst ét andet
vagtmal, genereres et styresignal, der giver ska&reanordningen
instruktion om at blive indstillet til en anden skareregel,
saledes at den resulterende vagtfordeling for flerheden af
resulterende udskarne fegdevarestykker, der kommer ind 1
partisystemet, tilpasses til det mindst ene andet wvagtmal;
kendetegnet ved, at fremgangsmaden ydermere omfatter et trin med
at fore indgaende fodevaregenstande gennem mindst én yderligere
skaereanordning, hvor de to eller flere skareanordninger modtager
fedevaregenstande med mindst én karakteristisk
egenskabsparameter,

samt ved, at fremgangsmadden endvidere omfatter maling af den
mindst ene karakteristiske egenskabsparameter for de indgaende
fedevaregenstande, herunder ét eller flere af:
fodevaregenstandenes vagt, sterrelse, form, farve og anvendelse
af én eller flere af de mindst ene karakteristiske
egenskabsparametre som en 1inputparameter ved tildeling af

fogdevaregenstandene mellem de to eller flere skareanordninger.

2. Fremgangsmade ifglge krav 1, hvorved de resulterende

fedevarestykker har to eller flere forskellige
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typekarakteristika, og hvor partierne ydermere omfatter

typekarakteristiske mal.

3. Fremgangsmade ifeglge krav 1 eller 2, hvorved mindst ét
vegtmal blandt det mindst ene forste vagtmal og/eller det mindst
ene andet vagtmal indeholder to eller flere forskellige
malvaegte, og hvorved antallet af vaegtfordelinger for flerheden
af resulterende udskdrne feodevarestykker svarer til antallet af

de forste vagtmal og/eller antallet af de andet veaegtmal.

4, Fremgangsmade 1ifglge et af de foregaende krav, hvorved
vegtfordelingerne for flerheden af resulterende udskarne
fogdevarestykker, der kommer ind i partidannelsessystemet, ligger

inden for et forud fastlagt vagtomrade.

5. Fremgangsmade 1ifglge et af de foregaende krav, hvorved
geometriske profiler og/eller tathedsprofiler bestemmes for de
indgdende fgdevaregenstande og anvendes som inputdata ved
skering af feodevaregenstandene 1 de mindre stykker med

vagtestimerede mal.

6. Fremgangsmade i1ifglge et af de foregadende krav, hvorved de
mindre fgdevarestykker efter skaring af feodevaregenstandene i
flere fedevarestykker vejes ved hjelp af en

vegtbestemmelsesanordning.

7. Fremgangsmade 1ifeglge krav 5 og 6, der endvidere omfatter
sammenligning af en bestemt vagt af et givet fodevarestykke med
et vegtestimeret mal for det samme fodevarestykke, hvor der,
safremt en afvigelse mellem den Dbestemte veaegt og det
vagtestimerede médl overstiger en forud fastlagt vaerdi, genereres
et kontrolkorrektionssignal for at Jjustere den geometriske
profil og/eller tathedsprofilen, saledes at afvigelsen for
efterfoglgende fegdevarestykker Dbliver inden for den forud

fastlagte tarskelvardi.

8. Fremgangsmade 1ifglge et af de foregaende krav, hvorved

vegten af individuelle fogdevarestykker 1 partierne har
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tilhegrende vagtmal, og/eller antallet af feodevarestykker i

partierne har tilhegrende antalmal.

9. Fremgangsmade 1ifglge et af de foregaende krav, hvorved
trinnet med at tilpasse vagtfordelingerne for flerheden af
feodevarestykker, der kommer ind 1 partidannelsessystemet,
omfatter sikring af, at de forventede vagtfordelinger bedst

passer til partierne.

10. Fremgangsmade ifglge et af de foregaende krav, hvorved
trinnet med at give ska&reanordningen instruktion om at blive
indstillet til en anden ska&reregel udfegres 1 to eller flere
trin, idet hvert trin aktiveres efter fuldfgrelse af et enkelt

forste vegtmalparti.

11. System til generering af partier af fgdevarestykker,
omfattende:

* en styreenhed, og

. en transportgranordning til at fore indgaende
fodevaregenstande gennem en skareanordning, hvor
skareanordningen styres af styreenheden, hvor styringen omfatter
at give skareanordningen instruktion om at skere de indgaende
fogdevaregenstande 1 en flerhed af fegdevarestykker i1 henhold til
en fegrste skereregel, og

* en transportgranordning til at transportere den resulterende
flerhed af udskarne feodevarestykker til et partidannelsessystem,
hvor der genereres mindst ét parti, der opfylder mindst ét forste
vaegtmal,

hvor den fgrste skareregel er valgt i overensstemmelse med det
mindst ene forste vagtmal, saledes at den resulterende
vaegtfordeling for flerheden af fgdevarestykker, der kommer ind
i partidannelsessystemet, tilpasses til det mindst ene forste
vaegtmal,

hvor styreenheden, safremt det mindst ene parti, der opfylder
mindst ét vegtmal, &ndres til mindst ét parti, der opfylder
mindst ét andet vegtmdl, ydermere er konfigureret til at give
den mindst ene skareanordning instruktion i henhold til et

modtaget styresignal om at indstille den forste regel til en
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anden skareregel, saledes at den resulterende vagtfordeling for
flerheden af resulterende udskarne fedevarestykker, der kommer
ind i1 partidannelsessystemet, tilpasses til det mindst ene andet
vaegtmal,

kendetegnet ved, at:

systemet omfatter mindst én yderligere skareanordning, hvor de
to eller flere ska&reanordninger er konfigureret til at modtage
fedevaregenstande med mindst én karakteristisk
egenskabsparameter,

samt ved, at systemet omfatter en mdleanordning til at male den
mindst ene karakteristiske egenskabsparameter for de indgaende
fedevaregenstande, herunder et eller flere at:
fgdevaregenstandenes vegt, sterrelse, form, farve, og hvor
kontrolenheden ydermere er konfigureret til at anvende én eller
flere af de mindst ene karakteristiske egenskabsparametre som
en inputparameter ved tildeling af feodevaregenstandene mellem

de to eller flere skareanordninger.

12. System ifglge krav 11, hvor partidannelsessystemet omfatter

to eller flere forskellige partidannelsesomrader.

13. System ifelge krav 11 eller krav 12, hvor de resulterende
fedevarestykker har to eller flere forskellige
typekarakteristika, og hvor partierne vydermere omfatter

typekarakteristiske mal.

14. System ifglge krav 11 til 13, hvor mindst ét vaegtmal blandt
det mindst ene forste vagtmal og/eller det mindst ene andet
vagtmal indeholder to eller flere forskellige malvagte, og hvor
antallet af vagtfordelinger for flerheden af resulterende
udskarne fogdevarestykker svarer til antallet af de fgrste

vaegtmal og/eller antallet af de andet vegtmal.

15. System ifwlge krav 11 til 14, hvor vagtfordelingerne for
flerheden af resulterende udskarne fegdevarestykker, der kommer
ind i1 partidannelsessystemet, ligger inden for et forud fastlagt

vegtomrade.
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