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DESCRIPTION

FIELD

[0001] The present invention relates to collecting of spent labelstock material.

BACKGROUND

[0002] A label roll comprises a plurality of adhesive labels supported on a release liner. The
release liner may comprise e.g. paper coated with a release agent. The adhesive labels may
be transferred from the release liner to a plurality of items. The release liner is typically
handled as waste after the adhesive labels have been separated from the release liner.

[0003] WO2017/007913 discloses a system for tracking waste or recyclable material, the
system comprising: a label for a batch of material generated at an originating site, the label
being associated with at least one of the material and any container for the material at the
originating site, the label comprising an identifier including at least one of information
identifying the originating site and information about the material; a label reader at a material
handling site that is remote from the originating site and is capable of reading the identifier on
the label, the label reader associated with a communications facility for communicating
information to a server.

[0004] WO2015/019062 discloses a release liner for use in adhesive labelling or packaging
film, the release liner comprising a substrate layer and a skin layer, which has a nano-coating
of a release compound thereon.

[0005] US 2015-007943 discloses a label, comprising a face stock, an adhesive layer and a
release liner.

[0006] EP2524015 disclose a process for producing a release liner from spent liner stock,
which comprises polyethylene terephthalate polymer and which is reduced into chips.

[0007] EP 3046097 discloses a label assembly comprising a top layer, repositionable adhesive
covering the entirety of the back side of the top layer; and a siliconefree liner contacting the
repositionable adhesive to sandwich the repositionable adhesive between the top layer and the
liner.

SUMMARY

[0008] An object is to provide a method for collecting spent labelstock material.



DK/EP 3505880 T3

[0009] According to an aspect, there is provided a method according to claim 1.
[0010] Further aspects are defined in the dependent claims.

[0011] The scope of protection sought for various embodiments of the invention is set out by
the independent claim. Embodiments that do not fall under the scope of the independent claim
are to be interpreted as examples useful for understanding various embodiments of the
invention.

[0012] A high number of items may be labeled at different geographical locations. Labels may
be provided such that the labels are temporarily supported on a release liner. The labels may
be transferred from the release liner to the items. Thus, the labeling operations may provide a
high amount of used release liner material. The release liner material may be collected to
containers after the labels have been separated from the release liner.

[0013] Spent labelstock material may be collected to containers during and/or after the labeling
operations.

[0014] At a labeling site, one or more open containers may be positioned near a production
line. When a container becomes full, it is closed and transferred to a storage. A filled container
may be transferred to the storage such that it is replaced with another empty container

[0015] Containers filled with the spent labelstock material are stored in several different
storages at the different geographical locations. The containers are transported from the
storages to a collecting terminal by one or more vehicles. The containers are moved from the
storages to one or more collecting vehicles according to predicted fill ratios of the storages and
according to one or more optimization criteria. The material may subsequently be
subsequently utilized for one or more useful purposes. The collected labelstock material may
be subsequently reused e.g. as raw material for making new products.

[0016] A control system is configured to control storage and transportation of the spent
labelstock material based on codes attached to the containers.

[0017] The method comprises associating each container (or a stack of containers) with a
different code. Each container (or a stack of containers) may be associated with a unique
code.

[0018] The container is stored in a storage. The container may be added to the inventory of
the storage e.g. by reading the code of the container with a portable reader device. When the
unique code is scanned at a customer location (e.g. at the location of a storage), the unique
identification code is added to the inventory of a storage at that customer location. The system
may be arranged to operate such that the unique identification code is added to the inventory
of a storage only once. The system may be configured to monitor status of several storages at
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different geographical locations, and the inventory of each storage is updated by reading the
codes.

[0019] In particular, a portable device may be configured to ask the weight of the container (or
the weight of a stack of containers). A user may measure the weight of the container (or stack)
at the storage, and the user may subsequently feed the measured weight to a database e.g.
by using a user interface of a portable reading device. The measured weight is stored in the
database such that the measured weight may be retrieved from the database based on the
code. A weight measuring device (balance) may be configured to send a measured weight to a
portable device of a user and/or to a server. The user of the device may e.g. accept or reject
the measured weight.

[0020] Each container may have a unique machine-readable code. The code may be e.g. a
two-dimensional data code (e.g. QR code, Quick Response Code or any type of data matrix
code). The code may be e.g. a one-dimensional data code such as a barcode. The code may
be e.g. printed directly on the surface of a container. The code may be e.g. printed on a label,
which is attached to the container. The code may be read e.g. by capturing an image of the
code by using an optical device such as camera, and analyzing the captured image or the
code may be read using an optical scanner, such as a laser based scanner. In case of a one-
dimensional data code, the code may be read by using an optical bar code scanner or by
capturing an image of the code.

[0021] The code may be visually detectable. For example, a barcode and an alphanumerical
code may be both machine-readable and visually detectable. Visually detectable may mean
that an operating person may easily detect the presence, the position, or even the data of the
code with naked eyes. In case of a visually detectable code, the user of a reader device may
easily detect the location of the code and may easily select which code from a plurality of
codes is read by a reading device. In other words, the risk of reading a wrong code may be
reduced.

[0022] A two-dimensional data code, such as a QR code may optionally comprise an
embedded visual image. The embedded visual image may be e.g. a logo or a symbol. The
logo may represent e.g. a company, which manufactures labelstock and/or which operates the
collection terminal. The two-dimensional data code may comprise a visually recognizable
image in addition to the machine-readable data. The benefit of such code with both machine-
readable data and visual information for a human person is that the human understands what
application or service is related to that code. The container might have for example several bar
codes but the operator when seeing the image embedded in the data code understands that
this code is for the material collecting service.

[0023] The code may also be e.g. an identification code stored in a memory of an RFID tag,
wherein the RFID tag may be attached to the container. RFID means radio frequency
identification. The RFID tag may be of active or passive type, e.g. containing internal power
source or powered by the external reader field.
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[0024] The RFID tag may further be operating in low frequency (LF), high frequency (HF), or
ultra-high frequency (UHF) bands. The RFID tag may further be readable from a distance or it
may be a so-called Near Field Communication (NFC) tag readable only from a short distance.

[0025] The control system is configured to monitor the status of storages, to predict the status
of the storages, and to determine an optimum pick up time for moving containers from a
storage to a collecting vehicle. The control system may be configured to determine an optimum
route for collecting containers from several different storages to the same vehicle on the same
working day. The control system utilizes a prediction model for estimating the fill ratio of each
storage in the future. The control system may utilize an optimization algorithm to optimize the
route and the pick-up time, according to one or more optimization criteria. The control system
is configured to indicate the recommended pick-up time to a user. In particular, the control
system may be configured to send a message to a portable device of a driver of the collecting
vehicle, wherein the message may specify the determined pick-up time and/or route. The
control system may be configured to send an electronic notification to a device of the driver of
the vehicle, the notification specifying the determined pick-up time and/or route.

[0026] The optimum pick-up time may be determined e.g.:

based on the predicted fill ratios of the storages,

« based on minimizing the total cost/time of the pick-up vehicle operations,
» based on a desired flow of material to the collecting terminal, and/or

= based on a desired amount of material stored at the collecting terminal.

[0027] The method may e.g. allow reduction of storage costs. The method may e.g. allow
reduction of transport costs. The method may e.g. ensure continuous operation of a production
facility.

[0028] When determining the optimum pick-up time based on the predicted fill ratios of the
storages, all storages may be considered to be equal importance. Alternatively, when
determining the optimum pick-up time based on the predicted fill ratios of the storages, one or
more storages may be given a higher priority than the other storages. WWhen a storage is given
a higher priority, this may mean that overfilling of said storage is forbidden. The prediction of
the fill ratio of a storage may involve a certain risk that the prediction is erroneous. The
magnitude of the risk may be controlled by selecting the optimum pick up time. An early pick-
up time may reduce the risk, and a late pick-up time may increase the risk. The optimum pick-
up time may be determined such that the risk of overfilling a high priority storage is below a
predetermined limit (e.g. smaller than 5%). When a storage is given a lower priority, this may
mean that overfilling said storage may (sometimes) be allowed.

[0029] Selecting an early pick-up time may mean that a collecting vehicle must visit the storage
more frequently, which in turn may increase the transportation costs. Selecting a late pick-up
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time may mean that the collecting vehicle may visit the storage less frequently, which in turn
may reduce the transportation costs. The optimum pick-up time may be determined so as to
reduce the transport costs while keeping the risk of overfilling below a predetermined level.

[0030] In case of a high priority storage, overfilling should be avoided. The pick-up date for the
high priority storage may also be selected such that the predicted fill ratio of the high priority
storage is lower than or equal to 100% on the determined pick-up date. The pick-up date for
the high priority storage may also be selected such that the predicted fill ratio of the high
priority storage is substantially lower than 100% on the determined pick-up date.

[0031] In case of a low priority storage, overfilling may sometimes be allowed. The pick-up
date for the low priority storage may also be selected such that the predicted fill ratio of the low
priority storage is higher than 100% on the determined pick-up date.

[0032] The time interval between determining the optimum pick-up time and the determined
pick up time may be e.g. greater than or equal to two days (48 h). The time interval between
sending the (first) notification and the determined optimum pick-up time may be e.g. greater
than or equal to two days.

[0033] The containers are moved to the collecting vehicle according to the determined pick-up
time. The containers are transported from the storages to the collecting terminal according to
the determined pick-up time.

[0034] The codes may be read at the collecting terminal. The contents of containers
associated with the codes (read at the terminal) may be added to the inventory of the collecting
terminal. Containers associated with the codes (read at the terminal) may be (finally) removed
from an inventory of a customer.

[0035] Operation of a labeling facility may be controlled e.g. by using a production planning
system. Operation of a labeling facility may be controlled e.g. by using production planning
data. The prediction model may optionally utilize the production planning data for predicting the
fill ratio of the storage associated with the labeling facility. The production planning data may
comprise e.g. data, which indicates the amounts of new labelstock delivered to the labeling site
and/or the delivery dates of the new labelstock. One or more parameters of the production
planning system may be correlated with the flow rate of spent labelstock from the labeling
facility to the storage.

[0036] The collected material may be re-used e.g. for producing new release liner material, for
producing paper, for producing processed raw material, and/or for producing composite
material. A flow of collected material needed for the production may be predicted by using a
(second) production planning system. Operation of the production facility may be controlled
e.g. by using (second) production planning data of the production facility One or more
parameters of the (second) production planning system may be correlated with the flow of
collected material needed for the production. The prediction model may utilize production
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planning data, which may directly or indirectly indicate e.g. the how much and when the
collected material will be need for the production. The prediction model may be linked with the
production planning system of the production facility e.g. in order to determine how much and
when the collected material will be needed to the production, and/or in order to determine what
would be a suitable fill ratio of the collection bin of the collecting terminal, in order to ensure
proper operation of the production facility.

[0037] The term "labelstock” may mean the combination of label face material, adhesive, and
the release liner. The release liner may comprise paper based on cellulose fibers. The release
liner may comprise paper based on natural fibers. The release liner may comprise filmic
polymer material. The face material may comprise paper based on cellulose fibers. The face
material may comprise paper based on natural fibers. The face material may comprise filmic
polymer material.

[0038] The term "labelstock material' may mean the release liner and/or the label face
material. The label face material of the labelstock material may comprise adhesive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] In the following examples, several variations will be described in more detail with
reference to the appended drawings, in which

Fig. 1a
shows, by way of example, in a three-dimensional view, labeling of items with labels,
which are supported on a release liner,
Fig. 1b
shows, by way of example, release liner material collected to a container,
Fig. 2a
shows, by way of example, collecting spent labelstock material to containers and storing
the containers in a storage,
Fig. 2b
shows, by way of example, moving containers from a storage to a vehicle,
Fig. 2c
shows, by way of example, receiving containers from the vehicle at a collection terminal,
Fig. 3
shows, by way of example, a control system,
Fig. 4
shows method steps for collecting spent labelstock material from storages to a terminal,
Fig. 5a
shows method steps for determining a collection plan,
Fig. 5b
shows method steps for determining a collection plan,
Fig. 5¢
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shows method steps for determining a collection plan,
Fig. 6
shows, by way of example, a collection route,
Fig. 7
shows, by way of example, fill ratios of storages,
Fig. 8a
shows, by way of example, temporal evolution of flow of material to a storage, and the
corresponding temporal evolution of the fill ratio of the storage,
Fig. 8b
shows, by way of example, temporal evolution of fill ratios of storages,
Fig. 8c
shows, by way of example, temporal evolution of fill ratio of a material bin of the
collecting terminal,
Fig. 9
shows, by way of example, a correlation between delivery data and fill ratio of a storage,
Fig. 10a
shows, by way of example, a displayed view when confirming a measured weight value,
Fig. 10b
shows, by way of example, a displayed view for indicating determined a pick-up time and
a determined route,
Fig. 10c
shows, by way of example, a displayed view for confirming removal of a container from
the storage,
Fig. 10d
shows, by way of example, a displayed view for inputting a value of a quality indicator,
Fig. 11a
shows, by way of example, a displayed view for indicating fill ratios of storages,
Fig. 11b
shows, by way of example, a displayed view for selecting an optimization criterion,
Fig. 12
shows method steps for associating several containers with the same measured weight
of a stack,
Fig. 13a
shows, by way of example, a displayed view for selecting a weighing mode,
Fig. 13b
shows, by way of example, a displayed view for reading a code associated with a
measured weight,
Fig. 13¢c
shows, by way of example, a displayed view for reading a further code associated with a
measured weight,
Fig. 13d
shows, by way of example, a displayed view for reading a code associated with a
measured weight of a second stack,
Fig. 14a
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shows, by way of example, producing new release liner from collected release liner
material,

Fig. 14b
shows, by way of example, producing paper from collected release liner material,

Fig. 14c
shows, by way of example, producing polymer material by processing collected spent
labelstock material,

Fig. 14d
shows, by way of example, producing composite material from collected spent labelstock
material,

Fig. 15a
shows, by way of example, in a three-dimensional view, filing a container with spent
labelstock material, which comprises release liner material and face material, and

Fig. 15b
shows, by way of example, in a three-dimensional view, filing a container with spent
labelstock material, which comprises labels attached to release liner.

DETAILED DESCRIPTION

[0040] Referring to Fig. 1a, a label roll LABRLL1 may comprise a plurality labels LAB1
supported on a release liner RL1. The labels LAB1 may be separated from the release liner
material RL1, and the labels may be attached to items ITE1 so as to form labeled items. The
labels LAB1 may comprise e.g. pressure sensitive adhesive (PSA), and the labels LAB1 of the
roll LABRLL1 may be removably attached to the release liner material RL1.

[0041] The release liner material RL1 may comprise e.g. paper and/or plastic, which has been
coated with a release agent in order to facilitate separation of the labels from the release liner
material RL1. The release liner material RL1 may comprise e.g. Super Calendered Kraft paper
(SKC). The release liner material RL1 may comprise comprise e.g. material known as
"Glassine". Glassine means Super Calendered Kraft paper (SKC), which comprises a polyvinyl
alcohol coating. The release liner material RL1 may comprise cellulose fibers. The release liner
material RL1 may further comprise silicone to facilitate separation of the labels from the
release liner material RL1.

[0042] The release liner material RL1 may be subsequently collected to a container (e.g. Cq 1),

after a plurality of labels has been separated from the release liner material RL1. The material
may be e.g. folded, rolled and/or compressed so as to increase the effective density of the
contents of the container.

[0043] The label roll LABRLL1 may further comprise label matrix MX1 (Fig. 15a). The label
matrix MX1 may comprise face stock material. The label matrix MX1 may be formed e.g. when
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the labels LAB1 are from a continuous face stock web by die-cutting.
[0044] SX, SY and SZ denote orthogonal directions.

[0045] Fig. 1b shows release liner material RL1 collected to a container Cq 1. The container

may be e.g. a cardboard box.

[0046] Referring to Fig. 2a, a plurality of items ITE1 may be labeled with the labels LAB1 at a
labeling facility FAC1. The labeling facility FAC1 may provide separated release liner material
RL1 as a by-product, in addition to the labeled items. The labeling facility FAC1 may provide
label matrix material MX1 as a by-product (Fig. 15a). The labeling facilty FAC1 may
sometimes provide rejected adhesive laminate rolls LABRLL1.

[0047] The spent labelstock material RL1 and/or MX1 may be collected to containers Cy 1,
Ck2 Ck 3, -

[0048] For example, release liner material RL1 may be collected to a container (e.g. Cy 3). For
example, label matrix material MX1 may be collected to the same container (e.g. Cy 3) or to
different container (e.g. C ). The matrix MX1 may remain attached to the liner RL1 or the

matrix MX1 may be separate from the liner RL1. The spent labelstock material may be
collected to a container such that the container contains one or more types of materials. A
container may be optionally associated with a material indicator, which indicates the
composition of the material inside the container.

[0049] The containers used for collecting and transporting the spent labelstock material may
be e.g. cardboard boxes, plastic bags, paper bags, bags made of natural fiber, plastic barrels,
plastic boxes, and/or metal barrels.

[0050] The cardboard boxes are rectangular, which allows optimum use of the space of a
storage. Filled cardboard boxes may be easily stored on top of each other. Preforms of
cardboard boxes may be stored in the flat form before use, and the boxes may be assembled
when needed. Yet, cardboard boxes may be easily flattened after use, so as to reduce the
space needed for storing them.

[0051] When the container (e.g. a box) is moved from a storage to a vehicle, the weight of the
spent labelstock material inside the container may be e.g. in the range of 200 kg to 600 kg,
preferably in the range of 300 kg to 500 kg. The weight of a container (C 1) may be e.g. in the
range of 100 kg to 1000 kg, preferably in the range of 300 kg to 500 kg. The expression
"weight of the container"” may refer to the sum of the weight of the empty container (=tare
weight) and the weight of the contents of the container (= weight of the material).

[0052] The containers Cy 1, Ck 2, C 3,.. are stored in a storage STOy, which is associated with
the labeling facility FAC1. The storage STOx is located at a geographical location.
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[0053] Each container may have a unique (i.e. different) code. For example, the container Cy 4
may have a code QR 1, the container Cy > may have a code QR », and the container Cy 3 may
have a code QR 3.

[0054] The code may be e.g. a two-dimensional barcode, a one-dimensional barcode, an
alphanumerical code, or a code stored in a memory of an RFID tag. The code may be e.g. a
QR code. The code may be e.g. a two-dimensional barcode, which comprises a visually
recognizable image in addition to machine-readable black and white data pixels.

[0055] The method may comprise associating each container (or a stack of containers) with a
different code. Each container (or a stack of containers) may be associated with a unique
code. The codes may be e.g. randomly generated. The codes may be generated e.g. by using
an algorithm. The method may comprise obtaining consecutive codes from a list. The codes
may be generated randomly such that the probability of generating two identical codes may be
negligible. The method may comprise rejecting a generated code is an identical code has
previously been generated.

[0056] The codes are read at the labeling facility and/or at the storage STOy. by using a

reading device DEV1. The reading device DEV1 may be a portable reading device. The
reading device DEV1 may be e.g. a smartphone and/or a portable computer. The reading
device DEV1 may be e.g. an industrial reading device.

[0057] The reading device DEV1 may comprise e.g. a camera for reading a machine-readable
code (e.g. a one-dimensional or two-dimensional barcode). The reading device DEV1 may
comprise e.g. an antenna for reading a code from an RFID tag. RFID means Radio frequency
identification. The reading device DEV1 may comprise e.g. an antenna for reading a code from
an NFC tag. NFC means near field communication.

[0058] A control system 1000 is configured to store data in a database BASE1 such that data
associated with the code of a container can be accessed based on the code. Data associated
with a container and stored in the database BASE1 is retrieved based on the code of said
container. The database BASE1 may be implemented e.g. by using a database server SRV1.
The data may be stored e.g. in a memory MEM1 of a server SRV1. The database BASE1 may
be accessed e.g. via the Internet. The reader device DEV1 may communicate data to the
database e.g. by using wireless communication COM1.

[0059] Each container Cy 1, Ck 2, Ck 3 is associated with a status indicator Dy 1, Dk 2, Dk 3. The

values of the status indicators are stored in the database BASE1 such that the value of a status
indicator associated with a container may be accessed and/or changed based on the code of
said container.

[0060] A status indicator Dy 4 of a container may indicate e.g. that the container is in use (i.e.
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that the container "open"), or that the container has been closed (i.e. that the container is
"full").

[0061] The database BASE1 comprises information, which indicates when the container has
been closed. For example, the database BASE1 may comprise time data t; qrk 1, which

indicates that the container associated with the code QR 1 has been closed at 2 Jan 2017
9:07. For example, the database BASE1 may comprise time data t1 qrk 3, which indicates that

the container associated with the code QR 3 has been taken into use at 3 Jan 2017 8:01.

[0062] Containers may be optionally stored in stacks. A stack (e.g. SC;) may comprise e.g. two

or more containers. The containers may be e.g. side by side and/or on top of each other. The
containers of a stack may be of the same size or of different sizes. The stack may optionally
comprise a pallet. In particular, the pallet may be an EURO pallet made of wood, and the
dimensions may be substantially equal to 1200mm x 800 mm. The containers may be attached
to each other e.g. by using cargo ties and/or by plastic film.

[0063] The weight of a container is measured by using a balance BAL1. The balance may be
located e.g. in a labeling facility and/or in the storage. The container or the stack may be
moved or lifted by using a pallet truck, and the pallet truck may comprise the balance BAL1.
The container or the stack may be lifted e.g. by using a (hydraulic) lifting device attached to a
vehicle VE1. The lifting device of the vehicle VE1 may comprise a balance BAL1 for weighing
the containers and/or stacks.

[0064] The balance BAL1 may comprise a display for displaying a measured weight to the
user. The balance may send a measured weight to a portable device DEV1 and/or to a server
SRV1. The measured weight may be sent e.g. via a data link COMO. The measured weight
may be communicated e.g. via a cable and/or by using wireless communication.

[0065] The reader device DEV1 may be optionally configured to ask further information about
the container, e.g. one or more dimensions of the container. The portable device may be
optionally configured to display one or more container types, and the user may provide user
input by selecting a container type from among the displayed alternatives. The further
information of the container may be stored in the database BASE1 such that it may be
retrieved based on the code of the container.

[0066] A container may be optionally associated with a material indicator, which indicates the
composition of the material inside the container. A user of a device DEV1 may specify the
contents of a container e.g. when reading the code of the container. The user may e.g. select
the value of a material indicator from among a plurality of material types when using the device
DEV1 for reading the code of the container. The material indicators may be e.g. stored in a
database BASE1 such that the material indicator of each container may be retrieved based on
the unique code of the container. The material indicators may also be omitted e.g. when the
type of the contents is detected at the collecting terminal and/or when substantially all
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containers of a given storage typically have substantially similar contents.

[0067] Referring to Fig. 2b, closed containers Cy 1, Cx 2, Ck3 are moved from the storage
STO to a vehicle VE1. The codes QR 1, QR 2, QR 3 of the moved containers Cy 1, Cx 2, C 3
may be read e.g. by using a reading device DEV2. Status indicators Dy 1, Dy 2, Dk 3, of the
containers Cy 4, Ck 2, Cx 3 may be set to indicate that the containers Cy ¢, Cy 2, C 3 have been
removed from the storage STOy. The status indicators Dy 1, Dk 2, Dk 3 may be stored in the

database BASE1 such that the status indicator of each container may be retrieved based on
the code of the container.

[0068] The control system may be configured to ask the weight of each container. The weight
may be asked e.g. when a container is closed or when the container is moved to the vehicle.
The container may be weighed e.g. by using a balance BAL1, which is installed in the storage
or in the vehicle. The weighing result may be inputted to the database BASE1 e.g. manually by
using a portable user device DEV1, DEV2. The weighing result may be inputted to the
database BASE1 automatically. The device DEV1, DEV2 may be configured to display the
measured weight to a user, wherein the user may accept or reject the displayed measurement
result by using a user interface of the device. In case of a rejected measurement result, the
system may ask the user to measure the weight again.

[0069] Each individual container may be weighed e.g. when it is moved from the storage to the
vehicle. A stack may comprise one or more containers supported on a pallet. In particular, the
stack may comprise one or more boxes supported on a pallet. The boxes may be optionally
fastened to each other and/or to the pallet e.g. by using one or more cargo ties. The boxes
may be optionally fastened to each other and/or to the pallet e.g. by wrapping them in plastic
foil. The measured weight of each container is stored in the database such that the measured
weight may be retrieved from the database based on the code of a container. For example, the
container Cy 1 may have a weight WKk, 1.

[0070] The method may comprise providing a document, which comprises information about
the weight of containers (C4 4,Cq2) moved from a storage (STO,) to the vehicle (VE1). The

document may be e.g. in electronic form and/or printed on paper. The document may be used
e.g. to prove that the weight of the cargo does not exceed the maximum capacity of the
vehicle. The document may specify the amounts and the types of materials carried by the
vehicle. The document may be presented e.g. to a police officer or to a customs officer, if
needed.

[0071] The method may comprise providing a document, which comprises information about
the measured weight of containers (C4 4, C4 2) transported in a vehicle (VE1). The method may

comprise carrying the document in the vehicle (VE1) when transporting the containers (C1 1,
C12).

[0072] Referring to Fig. 2c, the containers are transported from the storages to a collecting
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terminal TERM1. The containers may be moved from the vehicle to the terminal TERM1. The
code of each container may be read at the terminal. The status indicator of each received
container (or stack) may be set to indicate that said container has been received at the
terminal (e.g. D 3 ="RECEIVED"). The status indicators may be stored in the database such

that the status indicator of each container may be retrieved and changed based on the code of
said container.

[0073] The contents of each container may be inspected at the terminal in order to determine
a quality indicator for each container. The quality indicators may be stored in the database
such the quality indicator of a container may be retrieved from the database based on the code
of the container.

[0074] The cargo of the vehicle may be weighed at the terminal. The codes of the containers
may be read at the terminal. The weights of individual containers may be retrieved from the
database based on the codes. The total weight of the cargo of the vehicle may be compared
with the sum of the weights of the individual containers (boxes) of the vehicle. The system may
be configured to provide an indication if the total weight substantially deviates from the sum of
the weights of individual containers. In that case the containers may be weighed individually
also at the terminal in order to detect one or more abnormal containers having the deviating
weight. The storage associated with an abnormal container and/or a user responsible for
packing the abnormal container may be determined by reading the code of the abnormal
container, and by determining the identity of the storage and/or user based on the code. An
indication about the abnormal weight may be communicated as feedback to the user
responsible for weighing the containers at the storage. The indication may be sent e.g. to a
device (DEV1) of the user.

[0075] The quality of the contents of each container may be checked e.g. visually and/or by
machine vision. The method may comprise determining a quality indicator for each container
received at the terminal. For example, certain recycling applications require that the amount of
plastic waste mixed with the release liner material should be low or negligible. For example,
certain recycling applications require that the collected material consists essentially of a
predetermined type of release liner material (e.g. Glassine), whereas the amount of other
types (e.g. non-Glassine) should be low or negligible. For example, certain recycling
applications require that the recycled release liner material should not contain roll cores. The
method may comprise checking whether the container contains plastic waste in addition to
(cellulose-based) release liner material. The quality indicator may be associated with the
container by using the code of the container. The database may contain data, which
associates each code with one or more responsible persons and/or users. A person
responsible for packing the container may be retrieved from the database based on the code.
The quality indicator may be communicated and/or displayed to the responsible user(s) by
using the database and by using the code(s).

[0076] The method may comprise capturing one or more photographs of the contents of each
container received at the collecting terminal. The photo of the contents of the container may be
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stored in the database such that it is associated with the code of the container. The photo(s)
associated with the container may subsequently be retrieved from the database based on the
code. The system 1000 may comprise a camera for capturing a photo of the contents. A user
device DEV3 may be configured to capture a photo, and send it to the database BASE1 such
that the photo of the contents of the container may be retrieved based on the code of the
container.

[0077] If a received container contains several different types of materials, the contents of the
container may be optionally processed. For example, the materials may be sorted manually
and/or automatically. For example, the materials may be recognized e.g. by machine vision,
and one or more un-wanted materials may be separated from the desired material manually
and/or by using a robot.

[0078] The contents of the containers may be moved to a larger container BIN1. The container
BIN1 may be called e.g. as a silo or storage bin. The capacity of the silo BIN1 may be e.g. in
the range of 1000 kg to 1000000 kg of spent labelstock material. The contents of a container
may be moved to the silo BIN1 e.g. when the quality of the contents if high enough and/or after
un-wanted materials have been removed from the contents.

[0079] The empty containers may be collected to a second container BIN2 (silo or storage
bin). The empty containers may be optionally compressed and/or shredded.

[0080] The terminal may optionally have one or more further containers (bins) BIN3 for
collecting sorted spent labelstock material. For example, the terminal may have a first
container BIN1 for collecting release liner material RL1, and the terminal may have a further
container BIN3 for collecting matrix material MX1. The contents of a received container may be
moved to the first bin BIN1 or to the further bin BIN3 e.g. based on visual evaluation or based
on the material indicator associated with the code of said container.

[0081] Yet, the terminal may optionally comprise a further container (waste silo) for storing
waste, which is separated from the contents of the received boxes. If the quality indicator of a
container is lower than a predetermined limit, then the entire contents may be moved to the
waste silo.

[0082] Referring to Fig. 3, a control system 1000 is configured to collect data from a plurality of
reading devices, and to determine a collection plan based on the collected data.

[0083] The system 1000 may comprise a plurality of reader devices DEV1, DEV2, DEV3 for
gathering data. The system 1000 may comprise a plurality of reader devices DEV1, DEV2,
DEV3 capable of reading the code QR.

[0084] The system 1000 may comprise one or more base stations RXTX1, RXTX2 for
providing wireless communication COM1 with devices DEV1, DEV2, DEV3, DEV4. The wireless
communication COM1 may take place e.g. via a mobile communications network (e.g. 4G,
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LTE), via a wireless local area network (WLAN), and/or via Bluetooth ™.

[0085] The system SRV1 may comprise one or more servers SRV1 for storing and/or
processing data. The system 1000 may comprise a server SRV1 for storing collected data. The
system 1000 may comprise a server SRV1 for determining a prediction from the collected data.
The system 1000 may comprise a server SRV1 for determining a collection plan based on the
prediction. These tasks may be carried out by the same server or by different servers. The
system 1000 may comprise at least one data processor, a memory including computer
program code, the memory and the computer program code being configured to, with the at
least one processor, cause the apparatus to perform one or more of the above-mentioned
tasks.

[0086] The system 1000 may utilize a network NET1 for communicating data. The system
1000 may utilize the Internet for communicating data. The server SRV1 may be connected to
the network NET1 e.g. via a communication link COM2.

[0087] The system 1000 may comprise display devices DEV1, DEV2, DEV3, DEV4 capable of
displaying information to a user. The system 1000 may comprise portable reader devices
DEV1, DEV2 which may be easily carried by a user.

[0088] A photo of contents of a container may also be captured at the labeling facility or at the
storage. The photo may be stored in the database BASE1 such that it may be retrieved based
on the code of the container.

[0089] The device DEV1, DEV2, DEV3, and/or DEV4 may comprise e.g. a touch screen for
displaying information and for receiving user input. The device DEV1, DEV2, DEV3, and/or
DEV4 may comprise e.g. a keypad and/or a mouse for receiving user input. A user may select
a displayed option e.g. by touching a real key or a virtual key displayed on a touch screen. The
device DEV1, DEV2, DEV3, DEV4, and/or SRV1 may comprise one or more data processors
for executing computer program code. The device DEV1, DEV2, DEV3, DEV4, and/or SRV1
may be configured to carry out one or more steps of the material collecting method by
executing the computer program code. The device DEV1, DEV2, DEV3, DEV4, and/or SRV1
may comprise a memory for storing data and/or computer program code. The device DEV1,
DEV2, DEVS, and/or DEV4 may comprise a communication unit for communicating with the
system 1000 e.g. via a local area network and/or via a mobile communications network.

[0090] Fig. 4 shows, by way of example, method steps for handling spent labelstock material.
[0091] A first container (e.g. a box) is associated with a first code (step 810). The first code is
also be associated with a first storage. A status indicator associated with the code is set to

indicate the status of the first box.

[0092] The status indicator associated with a code may indicate e.g. one or more of the
following: box is not yet in use, box is in use but not in storage, box is in use and in storage,
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box is closed after use, box is in storage, box is closed and in storage, closed box has been
removed from the storage, box has been received at the collecting terminal, the material has
been removed from the box and code has been terminated.

[0093] A second container (e.g. a second box) is associated with a second code (step 820).
The second code is also be associated with a second (different) storage. A status indicator
associated with the code is set to indicate the status of the second box.

[0094] The fill ratio of the first storage and the fill ratio of the second storage are predicted
from collected data by using a prediction model (step 830).

[0095] A collection plan is determined from the predicted data (step 840). Determining the
collection plan comprises determining a collection time plan. Determining the collection plan
may comprise determining a collection route.

[0096] The boxes are moved from the storages to a collecting vehicle according to the
collection plan (step 850).

[0097] The boxes are be transported to a terminal (step 860).

[0098] The codes of the transported boxes may be read at the collection terminal (step 870).
The material may be removed from the boxes. The status indicators associated with the codes
may be set to indicate that the boxes have been emptied and that codes have been
terminated.

[0099] The method may further comprise checking the quality of the contents of the boxes at
the collection terminal (step 880). The method may further comprise providing feedback to one
or more users. The feedback may comprise e.g. information about the quality of contents of
the boxes obtained from a storage. The feedback may comprise e.g. information about the
amount of material obtained from a storage.

[0100] Referring to Fig. 5a, a collection timing plan is determined based on predicted fill ratios
of storages belonging to the monitored group.

[0101] The fill ratio Rk(t) of each storage STOy may be e.g. in the range of 0% to 100%. The fill

ratio 0% may indicate that no boxes are stored in the storage. The fill ratio 100% may indicate
that the storage is completely full so that there is no allocated space left for further boxes.
Reaching or exceeding the fill ratio of 100% may cause problems in the storage because
additional spent material labelstock material needs to be stored in an inappropriate location. In
extreme cases, operation of the labeling facility FAC1 needs to be stopped or useful release
liner material needs to be dumped away as waste.

[0102] The collection timing plan and/or a collection route ROU1 may be determined such that
the fill ratio of each relevant storage of the monitored group remains below 100% during a
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monitoring time period, at a predetermined degree of certainty. The monitoring time period
may be e.g. a month or a year.

[0103] The collection route may indicate e.g. which ones of the storages of the monitored
group should be visited on the determined collection day, which is indicated in the collection
timing plan. The collection route may also indicate in which order a vehicle should visit the
indicated storages. One or more collection vehicles subsequently collect the boxes from the
storages according to the timing plan. The fill ratio of each visited storage may be substantially
reduced when the closed boxes are moved from the storage to the vehicle. Some open boxes
may remain in the storage such that they are not moved to the vehicle. Consequently, the filling
factor of the storage may also be greater than 0% immediately after the visit of the vehicle.

[0104] The fill ratios of the storages are predicted by using a prediction model. The prediction
model determines the fill ratios from input data. The input data comprises information about
the status indicators of the containers. The input data comprises information about the times of
changing the values of the status indicators.

[0105] The input data for the prediction model comprises stop time data S2y(t) for each
storage specified by the index k. The stop time data S2(t) indicates times t; qrx When a
container (e.g. a box) associated with the storage STOy is closed. The stop time associated

with a code means the time when the value of the status indicator associated with the code is
changed to indicate that the container associated with the code has been closed. Each
container has only one (final) closing time. For example, the following sequence of stop data
may be gathered to the database by reading the code of each (filled) container when the
container is closed in a predetermined storage k.

[0106] [2 January 8:33; 2 January 10:45; 2 January 15:10; 3 January 9:05; 3 January 10:55; 3
January 14:07; 3 January 15:55; 4 January 8:50; ... ]

[0107] Based on the example sequence above, the flow rate of material into the storage may
approximately correspond e.g. to 3 boxes per 24h.

[0108] A status indicator value of a container is changed when the container is closed. The
method comprises predicting a fill ratio (Ri(t)) of a first storage (STO1) and predicting a fill ratio

(Ro(t)) of a second storage (STO) based on the status indicator values (D41, Dy 1) of the
containers.

[0109] The method comprises:

» setting a value of a status indicator (D1 1) indicative of a status of the first container

(C1,0),
« setting a value of a status indicator (D2 1) indicative of a status of the second container

(C21),
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« storing the status indicator values (D1 1, D2 4) in a database (BASE1),

» predicting a fill ratio (Ri(t)) of the first storage (STO4) and predicting a fill ratio (Rx(t)) of
the second storage (STOj) by using the status indicator values (D4 4, D3 1),

» determining a collection timing plan (TPLAN1) based on the predicted fill ratio (R¢(t)) of
the first storage (STO4) and based on the fill ratio (Rx(t)) of the second storage (STOy),

and
» collecting containers (Cq 1, C4 2, Cp 1, C2,2) from the first storage (STO4) and from the

second storage (STO5) according to the collection timing plan (TPLAN1).

[0110] Using the prediction model may comprise e.g. calculating an average number of boxes
closed per unit time in a predetermined storage. Using the prediction model may comprise e.g.
calculating a moving average number of boxes closed per unit time in a predetermined
storage. Calculation of the average may comprise using different weighing coefficients. Using
the prediction model may comprise e.g. calculating a moving weighted average number of
boxes closed per unit time in a predetermined storage.

[0111] The method may comprise predicting the fill ratio (Ri(t)) of a storage (STO4) by using a
time delay (t2qr1 2-t2qr1,1) between closing time (toqr1,1) of a first container (C4 4) associated
with the storage (STO4) and closing time (t,qr12) of a second container (C4 ») associated with
the storage (STOy).

[0112] Analysis of a longer monitoring period and a longer sequence may reveal e.g. that an
increased number of boxes are typically closed during some weeks of a year. Analysis of a
longer sequence may reveal e.g. that no boxes are closed during some weeks of the year.

[0113] The input data for the prediction model further comprises e.g. weight data Wqgrk. Each
box may be weighed e.g. when the box is closed. The symbol Wgrk may denote the weight of

a box associated with a code QR in the storage k.

[0114] Using the prediction model may optionally comprise e.g. using historical recorded data
of liner material flow into the storage. The historical data may indicate e.g. the number of
boxes closed during each day of a previous year. The historical data may indicate e.g. that the
number of boxes closed in December of the previous year was 100% higher than the number
of boxes closed in November of said previous year.

[0115] The historical data may be updated e.g. each time when reading a code of a box. The
historical data may be analyzed e.g. in order to find correlations between calendar time and
the number of boxes closed during a given time period of a year. The historical data may be
analyzed e.g. by statistical methods. The historical data may be analyzed e.g. by data mining.

[0116] The prediction model may be adapted based on new detected and/or measured data.



DK/EP 3505880 T3

[0117] Estimated flow rates Fi(t) for each storage specified by the index k may be determined
by using the prediction model. The flow rate Fy(t) may indicate e.g. the estimated mass flow of
release liner material fed to the storage k. The flow rate F(t) may indicate e.g. the estimated

number of containers, which are closed during a predetermined time period. The estimated
flow rate F(t) may be e.g. in the range of 1 kg/24 h to 10000 kg/24 h. The capacity of each

box may be e.g. in the range of 100 kg to 1000 kg. The estimated flow rate Fy(t) may be e.g. in
the range of 0.01 box per 24h to 100 boxes per 24h.

[0118] The estimated fill ratio Ry(t) of each storage k is determined from the maximum

capacity of each storage and from the estimated flow rates F(t).

[0119] The estimated fill ratio R¢(t) of each storage k is fed as input data for the optimization

algorithm. The optimization algorithm determines an optimum collection time from the
estimated fill ratios Ri(t), e.g. by using the geographical location of each storage, and by using

one or more optimization criteria.

[0120] A user of the collecting system may be responsible for collecting boxes from a group of
storages. The collecting system may be configured to determine the route and the timing plan
such that the fill ratios of all storages of said group remain below 100%, with a predetermined
degree of certainty.

[0121] The optimization algorithm may take into consideration the fill ratio of each storage
which belongs to a group GRP1 of monitored storages.

[0122] The system 1000 may be configured to optimize the collection timing plan and/or the
collecting route such that the risk of storage overfilling is kept below a predetermined level for
each storage belonging to a predetermined group GRP1 of storages. Said group GRP1 may
consist of M storages (i.e. M may denote the number of storages of said group). Said group
GRP1 may consist e.g. of storages STO4, STOy, ... STO, ... STOp.

[0123] The optimization criteria may include e.g. one or more of the following:

» minimization of total transportation costs,

= minimization of fuel costs of the vehicle(s),

+ minimization of total distance driven by the vehicle(s),

» minimization of working hours for driver(s) of the vehicle(s),

« keep risk of storage overfilling below a predetermined level,

e provide a substantially constant total flow of material to the collection term inal.

[0124] The boxes are subsequently collected from the storages to a vehicle according to the
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determined timing plan. The number of boxes moved from a storage to the collecting vehicle
may be counted e.g. by reading the codes of the boxes. The read data may be added to the
database and/or to the historical data. New detected and/or measured data may be added to
the database and/or to the historical data when reading the codes.

[0125] The control system may also be configured to select an optimum collecting vehicle from
a plurality of vehicles. For example, a first vehicle may have a lower load carrying capacity and
a second vehicle may have a higher load carrying capacity.

[0126] Referring to Fig. 5b, the input data for the prediction model may further comprise start
data S1¢(t) for each storage specified by the index k. The start data S1«(t) may indicate e.g.

times t1 qrk When a container associated with the storage k is taken into use. The start time

associated with a code may mean the time when the value of the status indicator associated
with the code is changed to indicate that the container associated with the code has been
taken into use. Each container may have only one start time.

[0127] An estimate for material flow rate associated with a predetermined storage k rate may
be determined also from the start data S1¢(t). The fill ratios of the storages are predicted by

using a prediction model. The prediction model determines the fill ratios from input data. The
input data for the model may further comprise the start data S1,(t).

[0128] To the first approximation, the material flow rate of a storage may be inversely
proportional to the time delay between consecutive start times. Using the prediction model may
comprise e.g. calculating an average number of boxes taken into use per unit time in a
predetermined storage. Using the prediction model may comprise e.g. calculating a moving
average number of boxes taken unto use per unit time in a predetermined storage. Calculation
of the average may comprise using different weighing coefficients. Using the prediction model
may comprise e.g. calculating a moving weighted average number of boxes taken into use per
unit time in a predetermined storage.

[0129] The method may comprise predicting the fill ratio (Ri(t)) of a storage (STO1) by using
on a time delay (t1qr1,2-t1qr1,1) between start time (t1qr1,1) of filling of a first container (C+ 4)
associated with the storage (STO1) and start time (t1qr4 2) of filling a second container (C1 )
associated with the storage (STO,).

[0130] The start data S1,(t) and the stop data S2,(t) associated with a storage k may be
combined to provide interval data S12,(t). The interval data S12,(t) may indicate the difference
S2,(1)-S1¢(t) between the stop time and the start time associated with a box stored in the
storage k. The interval data S12,(t) may indicate the length of the time period between taking a

box into use and closing said box. To the first approximation, the material flow rate of a storage
may be inversely proportional to the length of the time period S2,(1)-S1«(t). The start data

S1«(t) and the stop data S2,(t) may be inputted by reading the code QR of the box when it is
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taken into use and when it is closed. The start data S1,(t) of a box may be associated with the
stop data S2(t) of said box based on the code QR of said box.

[0131] Using the prediction model may comprise e.g. calculating material flow rates at different
times t based on the lengths of the time periods. Using the prediction model may comprise e.g.
calculating material flow rates at different times t based on a moving average of the lengths of
the time periods.

[0132] The method may further comprise using label delivery data associated with a
predetermined storage k. The label delivery data may comprise historical data about delivery
dates and amount of label rolls LABRLL1 delivered to the labeling facility associated with the
predetermined storage k. The label delivery data may comprise the schedule data about
delivery dates and amount of label rolls LABRLL1 which are scheduled to be delivered (in the
future) to the labeling facility associated with the predetermined storage k.

[0133] The method may comprise adjusting the prediction model by using the historical label
delivery data and by using the historical data about the flow of liner material. A correlation
between historical label delivery data and the historical data about the flow of liner material
may be found e.g. by statistical analysis and/or by data mining. The model may be adapted
based on the correlation. The adapted model may be used to predict the flow or liner material
from historical data about delivery dates and from the schedule data.

[0134] Referring to Fig. 5c, the prediction model may be determined by analyzing historical
data about the fill ratios of the storages. This approach may be used e.g. when the correlation
between calendar dates and material flows is high.

[0135] Referring to Fig. 6, the method may comprise determining a collecting route ROU1. The
route ROU1 may be indicated e.g. on a geographical map MAP1. A vehicle may gather boxes
from the storages on a determined collecting date (time) according to the route ROU1. The
vehicle may transport the boxes to the collecting terminal TERM1. The route ROU1 may
comprise waypoints, which indicate the locations of storages (e.g. STO4, STO,, ..., STOy, ...,

STOw). The route ROU1 may comprise (only) a subset of storages monitored by the system,
i.e. the route may also sometimes bypass one or more storages (e.g. STOy) if the control

system has determined by using the optimization algorithm that it is not necessary to visit all
storages on the determined pick-up date.

[0136] The total length of the route may be e.g. in the range of 10 km to 2000 km. The
storages STO4, STO,, STO¢ STOy and the terminal may be located in several different

geographical locations (LOC4. LOC,, ..., LOCy, LOCy). The storages and the terminal may be

e.g. in different districts, in different cities or even in different states. BRD1 may denote e.g. a
border of a geographical area.

[0137] Fig. 7 illustrates fill ratios of four storages at the pick-up time. For example, the storage
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STO2 may be almost full, i.e. the fill ratio R, may be near 100% (e.g. equal to 96%) wherein
the fill ratio of another storage STO4 may be smaller than 50%, e.g. equal to 42%. The

(relative) reserve space of the storage is equal to 1-fill ratio. The reserve space of the storage
STO2 may be e.g. equal to 4% (1-Ry).

[0138] Containers are moved from the storages to the vehicle VE1 at the pick-up time, and the
containers are transported to the collecting terminal. The collecting route of the vehicle may
start e.g. from a starting location GAR1, from the collecting terminal, or from one of the
storages.

[0139] The fill ratio (R1) of a first storage (e.g. STO4) may be substantially higher than the fill
ratio(R3) of a second storage (e.g. STO3). In an embodiment, the method may further

comprise transferring one or more containers from a first storage to a second storage (e.g.
from STO¢ to STO3), and storing the transferred containers in the second storage before

transferring the containers from the second storage to the collecting terminal TERM1.
Containers obtained from the first storage may be stored in the second storage during a time
period, which may be e.g. in the range of 2 days to 30 days. Using one or more storages as
intermediate buffer storages may further optimize collecting of the spent labelstock material.
The method may comprise setting a status indicator of a container to indicate that the
container has been transferred from the first storage (e.g. STO¢) to the second storage

(STO3).

[0140] Fig. 8a shows a relationship between flow of material to a storage, and the fill ratio of
said storage. The flow of material may be determined e.g. from the times when the status of a
container is changed. The material flow rate may be temporally averaged by using an
averaging window. The temporal width of the averaging window may be e.g. in the range of 1 h
to 24 h. In this example, the averaged flow rate is e.g. in the range of 0 containers per hour to
2 containers per hour.

[0141] The fill ratio Ri(t) of the storage STO1 may be an integral of the flow rate F(t). The fill

ratio may increase according to the flow rate until the containers are moved away from the
storage. The fill ratio may rapidly decrease close to a value, which is close zero at the pick-up
times t4, tp, t3, t4.

[0142] The predicted fill ratio R4p(ty) of the storage STO, at the pick-up time t, may be

determined at the time tp e.g. by extrapolation. For example, an extrapolation line may be
fitted to historical data about the (actual) fill ratio Ri(t), which is available at the at the time tp.
Atp denotes the interval between the prediction time tp and the pick-up time t>. The

intersection point of the extrapolation line and the time to may define the predicted fill ratio

R1p(to) of the storage STO, at the pick-up time t».

[0143] Predicting the fill ratio may comprise extrapolating. Predicting the fill ratio may comprise
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fitting a line to historical data and/or to measured data, and determining a predicted fill ratio by
extrapolation, by using the fitted line. Predicting the fill ratio may comprise fitting a curve to
historical data and/or to measured data, and determining a predicted fill ratio by extrapolation,
by using the fitted curve.

[0144] Referring to Fig. 8b, the predicted fill ratios Ryp(tp), Rop(ts), Rap(tn), Rap(ty) of several
storages STO4, STO,, STO3, STO4 may be determined based on historical data and/or based

on information obtained by reading the codes.

[0145] The pick-up times t5, t3, t4 may be determined based on the predicted fill ratios R1p(tp),
Rop(tn), Rap(to), Rap(ta) by using optimization. The optimization criterion may be e.g. one or

more of the following:
The optimum pick-up time may be determined e.g.:

+ based on the predicted fill ratios of the storages,
» based on minimizing the total cost/time of the pick-up vehicle operations,
+ based on a desired flow of material to the collecting terminal,
and/or
= based on a desired amount of material stored at the collecting terminal.

[0146] Statistical analysis of temporal evolution the fill ratios Ri(t), Rx(1), Ra(t) may indicate e.g.
that the temporally averaged flow rate (e.g. Fi(t)) of material into a first storage (e.g. STO)
may exhibit greater statistical variation than the temporally averaged flow rate (e.g. Fa(t)) of
material into a second storage (e.g. STO3). The predicted fill ratio (Rp4(t)) of the first storage
(STO4) may exhibit greater statistical uncertainty than the predicted fill ratio (Rpa(t)) of the
second storage (STO3). The method may comprise taking into account the statistical
uncertainties of the predicted fill ratios (Rp1(t), Rps(t)) when minimizing the risk of overfilling the
storages (STO¢, STO3).

[0147] The optimization may utilize e.g. Monte Carlo method and/or analytical optimization.

[0148] Referring to Fig. 8c, the fill ratio of a bin BIN1 of the collecting terminal TERM1 may
vary according to the flow of material fed to the bin and according to the flow of material
removed from the bin.

[0149] If the fill ratio decreases to zero, the production process utilizing the material may need
to be stopped.

[0150] The bin BIN1 may have a lower level LEVEL1 and a higher level LEVEL2. The route
and/or the pick-up time may be determined such that the fill level may remain in the range
defined by the lower level LEVEL1 and the higher level LEVEL2.
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[0151] Fig. 8c shows a simplified example where the material is collected only from the
storages of Fig. 8b. In practice, material may be collected to the bin BIN1 from a high number
of storages according to a plurality of different routes.

[0152] Referring to Fig. 9, the prediction model may optionally utilize the production planning
data for predicting the fill ratio of the storage associated with the labeling facility. The
production planning data may comprise e.g. data, which indicates the amounts of new
labelstock delivered to the labeling site and/or the delivery dates of the new labelstock.

[0153] For example, an amount A4 of a first label material may be delivered to the labeling
facility at the time ta1. An amount A, of first label material may be delivered to the labeling
facility at the time ta2. Analysis of the fill ratio may indicate a correlation between the amount of
the first label material and the change of the fill ratio of a storage STOs5 associated with the
labeling facility. Analysis of the data may indicate that delivery of the amount A1 may cause a
change J1 of the fill ratio, and delivery of the amount A1 may cause a change J2 of the fill ratio.
The correlation between the delivery data and the fill ratio may be utilize for determining the
predicted fill ratio of the storage STOs. The detected correlation may be utilized also in a

situation where information about all label material delivered to the labeling facility is not
available.

[0154] Fig. 10a shows a view, which may be displayed on a display of the reading device
DEV1. The view may comprise an image of a read (captured) code QRg4. The view may

comprise displayed data. The displayed data may indicate e.g. time of reading the code,
identification of the location and/or storage, an alphanumeric code which corresponds to the
read code QRy 1. The displayed data may indicate a value of a status indicator associated with

the code QR 1 (e.g. closed). The displayed data may contain indication of the type of the

material contained in the container (e.g. "Glassine"). The displayed data may indicate a
measured weight. The measured weight may be associated with the code QRg4. The

measured weight may be automatically communicated to the device DEV1 and/or to the server
SRV1 and/or the user may manually feed a measured weight e.g. by using a user interface of
the device DEV1. The measured weight may be automatically associated with the read code,
and/or the measured weight may be associated with the read code if the user confirms the
measured weight.

[0155] The user of the device DEV1 may confirm the displayed data e.g. by touching a key K1.
Confirmed data may be stored in the database BASE1. Data indicating the time of the
confirmation, an identification code of the device DEV1, and/or an identification code of the
user may be stored in the database BASE1. The user of the device DEV1 may reject the
displayed information e.g. by touching a key K2. If needed, the user may correct erroneous
data e.g. by inputting correct data and/or by reading a code again.

[0156] Fig. 10b shows a displayed view for indicating determined pick-up time and route. The
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view may comprise data, which indicates the determined collection time plan, the determined
route plan and/or estimated weight data. The view may be displayed e.g. on a display of a
device DEV2 of a driver of the vehicle VE1. The device DEV2 may be portable and/or it may be
attached to the vehicle VE1.

[0157] Fig. 10c shows a displayed view for confirming removal of a container from the storage.
The view may be displayed on a display of the device DEV1 and/or on a display of the device
DEV2. A user may confirm removal of a container from the storage e.g. by touching a key K1.
The value of a status indicator associated with the code may be changed when the code is
read and/or when the removal is confirmed. In an embodiment, reading the code of a container
with the device DEV2 may automatically change the value of a status indicator associated with
the code to indicate that the container is removed from the storage.

[0158] Fig. 10d shows a displayed view for inputting a value of a quality indicator. The view
may be displayed on a display at a checkpoint of the collecting terminal. The view may be
displayed e.g. on a display of a portable reading device DEV3 and/or on a display of a
stationary device DEV4. The code of the container may be read at the collecting terminal e.g.
by using a reading device DEV3.. A user may e.g. visually check and evaluate the contents of
the container. The user may input a value of a quality indicator associated with the code e.g.
by using a key K11, K12 and/or K13. The quality indicator may have e.g. values "OK", "poor”,
or "rejected”. The inputted value may be stored in the database BASE1 such that it may be
retrieved based on the code. The quality indicator may be communicated as feedback e.g. to
the person who was responsible for filling the container.

[0159] For example, a quality indicator QINDy 1 associated with the code QR 4 of a container
Ck 1 may be indicative of the detected quality of the contents of the first container Cy 4. The
quality indicator QINDy ¢ may have e.g. a value "good quality", "poor quality”, or

"unacceptable”.

[0160] Fig. 11a shows a displayed view for indicating actual fill ratios of storages and predicted
fill ratios of storages. The view may comprise data, which indicates the determined collection
time and/or the determined collection route. The view may be displayed e.g. on a display of the
device DEV1, DEV2, DEVS, and/or DEV4.

[0161] The method may comprise comprising communicating information about a fill ratio (e.g.
R1(1), Rp4(1)) of a storage (e.g. STO,) to a user device DEV1, DEV2, DEV3, and/or DEV4.

[0162] Fig. 11b shows a displayed view for selecting an optimization criterion for the
optimization algorithm. A user may select an optimization criterion e.g. by touching one of the
keys K21, K22, K23.

[0163] Referring to Fig. 12a, the method may comprise measuring the weight of a stack of
containers.



DK/EP 3505880 T3

[0164] A user may set the operating mode of a reading device (e.g. DEV1) into a stack weight
recording mode (step 910). The weight of a stack may be measured by using a balance BAL1
(step 920). The code of a container of the stack may be read may using the device DEV1 (step
930). The code read by the device may be associated with the measured weight of the stack
(step 940). The measured weight may be stored in the database BASE1 such that it may be
retrieved based on the code. The user may subsequently read one or more codes of other
containers of the same stack. All codes of the containers of a stack may be associated with the
same measured weight of the stack. If the measured weight remains unchanged, the system
may automatically determine that the read codes are associated with the same (first) stack.

[0165] After all codes of the same stack have been read, the user may measure the weight of
the next (second) stack. The user may read one or more codes of containers of the second
stack. All codes of the containers of the second stack may be associated with the same
measured weight of the second stack.

[0166] Moving of the balance and/or moving the stack may cause a change of measured
weight. The system 1000 may automatically determine that a change of the measured weight
indicates the end of the reading of the codes of the first stack. The method may comprise
monitoring the measured weight, wherein a change of the measured weight may be
determined to indicate the end of reading codes of a first stack and/or to indicate the start of
reading codes of a second stack.

[0167] It may be unlikely that two adjacent stacks would have exactly the same weight. The
weight may be measured with a sufficient resolution such that the probability of measuring the
same weight for two adjacent stacks may be low. The resolution of the balance may be e.g.
smaller than or equal to 5kg, 1kg, or 0.1kg.

[0168] Referring to Fig. 12b, the method may comprise forming a group of codes such that
each code of the group is associated with the same stack and with the same measured weight
of the stack.

[0169] The creation of a new group for a next stack may be triggered by a change of
measured weight. The new group may be formed as an association of codes, which have been
generated earlier and attached to the containers of the next stack. The method may comprise
detecting a change of weight (step 941). The code read in step 930 may be associated with
the new changed weight. A new group for codes of a new stack may be formed after a change
of weight has been detected (step 942). The code read in step 930 may be added to the new

group.

[0170] The next weight may be read in step 920. A next code may be read (again) in step 930.
If the measured weight remains stable, the code may be added to an existing group of codes
associated with the stable weight of the stack (step 943). All codes of containers of the stack
may be read and added to the same existing group.
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[0171] The method comprises measuring the weight individual containers. The database may
optionally simultaneously comprise the measured weight of an individual container and the
measured weight of a stack, which comprises said individual container. The data may be
stored in the database BASE1 such that a single code is associated with the weight of the
container and the weight of the stack. The data may be stored such that codes of the other
containers of a stack may be retrieved based on the code of a single container of said stack.
The data may be stored such that the number of containers of the stack may be determined
based on the code of a single container of said stack. The data may be stored such that it is
clear whether a stored weigh value indicates the weight of an individual container or the weight
of a stack.

[0172] Referring to Fig. 13a, a user of the device DEV1 may start a weighing operation e.g. by
touching a key K31 or K32. The device DEV1 may operate e.g. in stack weighing mode or in
container weighing mode.

[0173] Referring to Fig. 13b, a measured weight may be displayed, and the device DEV1 may
indicate that it is ready to read a code.

[0174] Referring to Fig. 13c, the device DEV1 may provide an indication, which indicates that a
code has been read. For example, an image of a two-dimensional barcode may be displayed
on the display of the device DEV1. For example, an alphanumeric representation of the
barcode may be displayed on the display.

[0175] If several different codes have been read such that the measured weight has remained
unchanged during the reading operations, the system 100 may determine that the codes
belong to the group associated with the same measured weight.

[0176] Referring to Fig. 13d, the system 100 may detect a change of measured weight. Codes
read after the change of the weight may be determined to belong to containers of a next
different stack.

[0177] Figs. 14a to 14d illustrate how the collected material may be utilized. The spent
labelstock material collected to the terminal TERM1 may be substantially clean and it may have
high tensile strength. Consequently, the spent labelstock material may be suitable for use as
reinforcing material in paper or in a polymer composite. Collected release liner material RL1
may be substantially clean and it may have high tensile strength. Collected matrix material
MX1 may be substantially clean and it may have high tensile strength. The material RL1 and/or
MX1 may be processed to provide reinforcing fibers and/or strips.

[0178] Referring to Fig. 14a, the spent labelstock material collected to the terminal TERM1
may be used e.g. for producing new release liner RL2. The method may comprise producing
new release liner RL2 from the collected material RL1 and/or MX1 New release liner RL2 may
be produced from collected release liner material RL1 and/or from collected matrix material
MX1. The method may comprise de-siliconizing of the collected material (step 1110). The
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desiliconized material may be pulped and mixed with one or more other materials MAT1 to
produce paper in a paper making process (step 1120). The produced paper may be coated
with a release agent in step 1130 to produce new release liner RL2.

[0179] In particular, the collected material RL1 may comprise or consist essentially of Glassine
paper. Glassine pulp may be produced from the collected material RL1 by de-siliconizing and
pulping. The Glassine pulp may be mixed with virgin cellulose fibers MAT1 in order to produce
new paper in the paper making process (step 1120).

[0180] Referring to Fig. 14b, the spent labelstock material collected to the terminal TERM1
may be used e.g. for producing recycled paper PAP2. The method may comprise producing
recycled paper PAP2 from the collected material RL1 and/or MX1. Recycled paper PAP2 may
be produced from collected release liner material RL1 and/or from the matrix material MX1.
The method may comprise de-siliconizing of the collected material (step 1110). The
desiliconized material may be pulped and mixed with other materials MAT1, MAT2 to produce
paper PAP2 in a paper making process (step 1200).

[0181] In particular, the collected material RL1 may comprise or consist essentially of Glassine
paper. Glassine pulp may be produced from the collected material RL1 by de-siliconizing and
pulping. The Glassine pulp may be mixed with virgin cellulose fibers MAT1 and with other
recycled paper fibers MAT2 to produce paper PAP2 in a paper making process (step 1200).

[0182] Referring to Fig. 14c, the spent labelstock material collected to the terminal TERM1
may be used e.g. for producing polymer material POLY2. The method may comprise producing
polymer material POLY2 from collected material RL1 and/or MX1. The collected material RL1
and/or MX1 may comprise or consist essentially of polymer film material, e.g. plastic release
liner material, plastic face stock material, plastic shrink film label material, and/or plastic wrap
around label material. The collected material RL1 and/or MX1 may comprise or consist
essentially of Polyethylene terephthalate (PET). The produced polymer material POLY2 may
be subsequently used e.g. as packing material or as a raw material for producing
polyurethane. The produced polymer material POLY2 may be used e.g. for producing a
thermoformable polymer sheet.

[0183] Referring to Fig. 14d, spent labelstock material (e.g. RL1 and/or MX1) collected to the
terminal TERM1 may be utilized as a raw material when producing a polymer composite
product CMP1. The method may comprise mixing polymer material POLY1 with processed
labelstock material. The mixture may be extruded or injected to a mold to form a product
COMP1, which has a desired shape.

[0184] When producing polymer composite material, the collected material may comprise e.g.
cellulose-based release liner material, polymer film release liner material, cellulose-based face
stock material, polymer based face stock material, label matrix material produced by die-
cutting a face stock layer. When producing polymer composite material, the collected material
may comprise e.g. labelstock, which has wrong printing or low-grade printing.
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[0185] Each container may be associated with a material indicator, which indicates the
composition of the material inside the container. The collecting terminal TERM1 may comprise
a first bin (e.g. BIN1) for collecting first material (e.g. Glassine) and a second bin (e.g. BIN3) for
collecting second material (e.g. polymer material). When producing polymer composite
material, the material indicators of the containers may be utilized for controlling and/or
optimization of the material flows.

[0186] Referring to Fig. 15a, the collected spent labelstock material may comprise release liner
material RL1 and label matrix MX1. The label matrix MX1 may comprise face stock material.
The label matrix MX1 may be formed e.g. when the labels LAB1 are from a continuous face
stock web by die-cutting.

[0187] Referring to Fig. 15b, collected spent labelstock material may comprise e.g. unused
and/or partly used rolls of adhesive labels attached to release liner. The spent labelstock
material may comprise rejected rolls. The labelstock material may be rejected at the labeling
facility FAC1 e.g. due to wrong dimensions, due to wrong printing and/or due to low grade
printing.

[0188] The method may comprise detecting the quality of the contents of the containers (e.g.
Cq1) received at the collecting terminal (TERM1). For example, a container containing

cellulose-based release liner material (RL1) may sometimes contain impurity material in
addition to the cellulose-based release liner material (RL1). The method may comprise
detecting the relative amount of release liner material (RL1) in the contents of a container (e.g.
C11) and/or detecting the relative amount of impurity material(s) in the contents of the

container (Cq,4).

[0189] The method may comprise detecting the relative amount of release liner material (RL1)
in the contents of a container (e.g. in the contents of a first container C4 1). The method may

comprise detecting whether the relative amount of release liner material (RL1) in the contents
of a container (C4 1) is lower than a predetermined limit (LIM1) or not. The quality indicator

(QIND+ 4) of the container (C4 4) may be determined based on the detected relative amount of

release liner material (RL1) in the contents of the container. The predetermined limit (LIM1)
may be e.g. in the range of 98% to 100%. The predetermined limit (LIM1) may be e.g. higher
than or equal to 99%. The predetermined limit (LIM1) may be e.g. 100%. The method may
comprise capturing one or more images of the contents of the container at the collecting
terminal (TERM1), and determining the relative amount of release liner material (RL1) by
analyzing the captured image(s). The method may comprise determining a relative surface
area of release liner material (RL1) in the contents of the container by analyzing one or more
captured images. The method may comprise detecting the presence of impurity material in the
contents of the container by analyzing the captured image. The method may comprise
determining a relative surface area of impurity material in the contents of the container by
analyzing the one or more captured images. The control system 1000 may comprise camera
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for capturing an image of the contents of the container, and a data processing unit, which may
be configured to determine relative surface area of release liner material (RL1) in the contents
and/or relative surface area of impurity material in the contents, by analyzing one or more
captured images. The release liner material (RL1) may have one or more predetermined
optical properties, and one or more optical properties of an impurity material may be different
from the optical properties of the release liner material (RL1). The release liner material (RL1)
may have one or more predetermined colors, and the color of an impurity material may
different from said one or more predetermined colors. The data processing unit may be
configured to determine the relative surface area e.g. based on the optical properties. The
data processing unit may be configured to determine the relative surface area e.g. based on
the color(s) of the release liner material (RL1).

[0190] The method may comprise producing paper (PAP2) or composite material from the
release liner material (RL1) of the contents of a container (C44) in a situation where the
relative amount of cellulose-based release liner material (RL1) in the contents of the container
(C1,1) is higher than or equal to the predetermined limit (LIM1). The predetermined limit (LIM1)
may be e.g. in the range of 98% to 100%. The limit 100% may mean that the presence of
impurity material is not allowed. The method may comprise rejecting the contents of a
container (C4 1) in a situation where analysis of the captured image of the container indicates
the presence of impurity material. The method may comprise detecting whether a container
(C1,1) contains impurity material in addition to release liner material (RL1), and rejecting the

contents of the container (C44) at the terminal (TERM1) in a situation where the container
(C1,1) is detected to contain impurity material. The method may comprise producing paper
(PAP2) or composite material (CMP1) from the release liner material (RL1) of the contents of a
container (C4 4) in a situation where the container (C4 4) is not detected to contain impurity
material.

[0191] The method may comprise producing paper (PAP2) or composite material (CMP1) from
the release liner material (RL1) of the contents of a container (C4 ¢) in a situation where the

relative surface area of release liner material (RL1) is detected to be greater than or equal to a
predetermined limit.

[0192] The method may comprise producing paper (PAP2) or composite material (CMP1) from
the cellulose-based release liner material (RL1) of the contents of a container (Cq 1) in a

situation where analysis of a capture image indicates that the relative surface area of release
liner material (RL1) is detected to be greater than or equal to 98%

[0193] The cellulose-based release liner (RL1) may comprise silicone. A surface of the
cellulose-based release liner (RL1) may comprise silicone. Material comprising silicone may be
detected e.g. based on a combination of optical properties. Material comprising silicone may
be detected e.g. based on a combination of a predetermined gloss and a predetermined color.
A container may sometimes contain impurity material in addition to cellulose-based release
liner material. The method may comprise checking at the terminal whether one side of a piece
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of collected material comprises silicone. Material which does not comprise silicone may be
determined to be an impurity material, respectively.

[0194] The method comprises weighing the containers at the storages (STOq, STO,, STOg,
STOy, STOy, ... STO). Afirst storage (STO ) is located at a first location (LOC4), and one or
more containers (e.g. Cq 1, Cq2) are weighed at the first location (LOC+). A second storage
(STOy) is located at a second location (LOCy), and one or more containers (e.g. Co 4, C2 ) are
weighed at the second location (LOC,). The measured weights of the weighed containers are
stored in the database such that the measured weights can be retrieved from the database
based on the codes of the weighed containers. Weighed containers (C4 1, C4 2) are transported
from the first storage (STO4) to a terminal (TERM1) according to the collection timing plan
(TPLAN1), and weighed containers (e.g. C, 4, C2) are transported from the second storage
(STOy) to the terminal (TERM1) according to the collection timing plan (TPLANT1).

[0195] The method may comprise weighing the containers at the storages (STO4, STO,,
STO3, STOy, STO, ... STOy), and also at the collecting terminal TERM1.

[0196] The collection timing plan (TPLAN1) is determined partly based on the measured
weights of the containers. Information about the measured weights may also be used for
optimizing the collection timing plan (TPLAN1). For example, the average weight of containers
collected from a first storage (e.g. STO4) may be substantially higher than the average weight

of containers collected from a second storage (STO5), in a situation where the size of the
containers and the composition of the collected release liner material RL1 in the containers
would be the same. Consequently, the total mass of release liner material RL1 collected from
the first storage (STO4) may be substantially higher than the total mass of release liner
material RL1 collected from the second storage (STOy), in a situation where the number of

containers collected from the first storage would be equal to the number of containers collected
from the second storage.

[0197] The method may comprise providing feedback to a user of a storage (e.g. STO5) about

the measured weights of the containers. The feedback may indicate e.g. the relative weight of
the containers collected from the storage (e.g. STO5), when compared with a reference weight

of the containers. The reference weight may be e.g. the maximum weight of a container or an
average weight of containers collected from a plurality of storages.

[0198] For the person skilled in the art, it will be clear that modifications and variations of the
devices and the methods according to the present invention are perceivable. The figures are
schematic. The particular embodiments described above with reference to the accompanying
drawings are illustrative only and not meant to limit the scope of the invention, which is defined
by the appended claims.
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1. Fremgangsmade til indsamling af brugt etiketmateriale (RL1), hvor fremgangsmaden
omfatter:

- opbevaring af et antal af containere (C1,1, C1,2) i et fgrste lager (STO1) pa et fgrste lokation
(LOC4),

- opbevaring af et antal af containere (C,,1, C2,2) i et andet lager (STO,) pa et andet lokation
(LOC,),

- associering af en fgrste kode (QR1,1) med en f@rste container (C1,1) og med det fgrste lager
(STO1),

- associering af en anden anden kode (QR3,1) med en anden container (C;,1) og med det
andet lager (STO3),

- fyldning af den fgrste container (C1,1) med brugt etiketmateriale (RL1),

- fyldning af den anden container (C;,1) med brugt etiketmateriale (RL1),

- afleesning af koden (QR1,1) for den f@grste container (Cy1,1) og indstilling af en veerdi af en
statusindikator (D1,1), der indikerer en status for den fgrste container (Cy,1), nar den fgrste
container (Cy,1) er fyldt og er lukket,

- afleesning af koden (QR2,1) for den anden container (C,,1) og indstilling af en veaerdi af en
statusindikator (D2,1), der indikerer en status for den anden container (C,1), nar den anden
container (Cy,1) er fyldt og er lukket,

- lagring af statusindikatorvaerdierne (D1,1, D2,1) og tidspunkterne for zendring af
statusindikatorveerdierne i en database (BASE1),

- vejning af en eller flere containere (C1,1) pa den fgrste lokation (LOC1),

- vejning af en eller flere containere (C,1) pa den anden lokation (LOC,),

- lagring af de malte veegte (m1,1, m1,2) af de vejede containere (C1,1, C1,2) i en database
(BASE1), saledes at de malte vaegte (m1,1, m1,2) kan hentes fra databasen (BASE1) baseret pa
koderne (QR1,1, QR1,2) for de vejede containere (C1,1, C1,2), og

- forudsigelse af et fyldningsforhold (Ri(t)) af det fgrste lager (STO1) og forudsigelse af et
fyldningsforhold (Rz(t)) af det andet lager (STO,) baseret pa statusindikatorvaerdierne (D11,
D»,1), hvor naevnte forudsigelse omfatter brug af oplysninger om maksimum kapacitet for
hvert lager (STO1, STOz) og brug af oplysninger om lukketiderne (taqr1,1, t2qr1,2) 0g vaegtene
af containerne (C11, C2,1),

- bestemmelse af en indsamlingstidsplan (TPLAN1) baseret pa det forudsagte
fyldningsforhold (Ri(t)) af den fgrste opbevaring (STO1) og baseret pa den forudsagte
fyldningsforhold (Rz(t)) for det andet lager (STO>), og

- transport af containerne (Ci,1, C1,2) fra fgrste lager (STO1) og transport af containerne (Cy,1,
C»,2) fra det andet lager (STO>) til en opsamlingsterminal (TERM1) i henhold til en fastlagt
indsamlingstidsplan (TPLAN1).

2. Fremgangsmaden ifglge krav 1, omfattende associering af den fgrste kode (QR1,1) med
det fgrste lager (STO1) ved at aflzese den f@rste kode (QR1,1) pa den fgrste lokation (LOC1)
ved brug af en aflasningsindretning (DEV1), og @&ndring af vaerdien af statusindikatoren
(D1,1) for den fgrste container (Cy,1), ndr den fgrste kode (QRu,1) aflzeses pd den farste
lokation (LOC3).

3. Fremgangsmaden ifglge krav 1 eller 2, omfattende transport af den fgrste container (C1,1)
til en terminal (TERM1), aflaesning af den fgrste kode (QR1,1) ved terminalen (TERM1) ved
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brug af en aflaesningsindretning (DEV3), og 2endring af vaerdien af statusindikatoren (D1,1)
for den fgrste container (Cy,1), nar den fgrste kode (QR1,1) afleeses ved terminalen (TERM1).

4. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, omfattende flytning af
containere (Cy1,1, C12) fra det fgrste lager (STO1) til et kgretgj (VE1), aflaesning af koder (QR1,1,
QR1,) af de flyttede containere (C1,1, C1,2), 0g eendring af statusindikatorveerdierne (D1,1, D1,2)
for naevnte containere (C1,1, C12) for at indikere, at de flyttede containere (C1,1, C1,2) er
blevet fjernet fra det fgrste lager (STO1).

5. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 4, omfattende forudsigelse af
fyldningsforholdet (Ri(t)) af det fgrste lager (STO1) baseret pa en tidsforsinkelse (t2qri,1-
tiari,1) mellem starttidspunktet (tiar1,1) af fyldning af den fgrste container (C1,1) og lukketid
(t2ara,1) af den f@rste container (Cy,1), hvor starttidspunktet (tiqr1,1) bestemmes ved at laese
koden (QR1,1) af den fgrste container (C1,1) nar den tages i brug, og lukketiden (t2qr1,1)
bestemmes ved at aflaese koden (QR1,1) for den fgrste container (C1,1), nar den er lukket.

6. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 5, omfattende forudsigelse af
fyldningsforholdet (Ri(t)) af det f@rste lager (STO1) ydermere baseret pa en tidsforsinkelse
(tiara,2 - t1ar1,1) mellem starttidspunktet (tigri,1) for pafyldning af den fgrste container (C1,1)
og starttidspunkt (tigri,2) for pafyldning af den anden container (C1,2), hvor starttidspunktet
(tiara,a) for den fgrste container (C1,1) bestemmes ved at aflaese koden (QR1,1) for den fgrste
container (Cy,1), nar den tages i brug, og starttidspunktet (tiqr1,2) for den anden container
(C1,2) bestemmes ved at aflzese kode (QR1,2) for den anden container (C1), nar den tages i
brug.

7. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 6, omfattende forudsigelse af
fyldningsforholdet (Ri(t)) af det fgrste lager (STO1) baseret pa en tidsforsinkelse (t2qri,2-
taaqr1,1) mellem lukketiden (taqri,1) ) af den f@grste container (C1,1) og lukketiden (taqri2) af den
anden container (Ci,2), hvor lukketiden (t2qr1,1) af den f@rste container (C1,1) bestemmes ved
at aflaese koden (QR1,1) for den f@rste container (C1,1), nar den er lukket, og lukketiden
(t2ara,2) for den anden container (Ci1,2) bestemmes ved at leese koden (QR1,2) af den anden
container (Cy,2), nar den er lukket.

8. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, omfattende forudsigelse af
fyldningsforholdet (Ri(t)) af det fgrste lager (STO1) baseret pa tidsplandata om
leveringsdatoer og mangden af nye etiketruller (LABRLL1), som er planlagt til at veere
leveret til maerkningsfaciliteten (FAC1), der er tilknyttet det fgrste lager (STO1).

9. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 8, omfattende tilvejebringelse
af et dokument, som omfatter information om den malte vaegt af containere (C1,1, C1,2)
transporteret i et kgretgj (VE1), hvor fremgangsmaden yderligere omfatter at opbevare
dokumentet i kgretgjet (VE1) ved transport af containerne (C1,1, C1,2).

10. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 9, omfattende leesning af
koder for containerei det fgrste lager (STO1) ved at bruge en baerbar aflaesningsindretning
(DEV1, DEV2) pa det f@rste lokation (LOC3).
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11. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 10, omfattende detektering
af kvaliteten af indholdet af den fgrste container (C1,1) ved opsamlingsterminalen (TERM1),
bestemmelse af en kvalitetsindikator (QIND1,1), der indikerer den detekterede kvalitet af
indholdet af den fgrste container (Ci,1), og lagring af kvalitetsindikatoren (QIND1,1) i
databasen (BASE1), saledes at kvalitetsindikatoren (QIND1,1) kan hentes fra databasen
(BASE1) baseret pa kode (QR1,1) for den fgrste container (C11).

12. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 11, hvor den fgrste
container (Cy,1) indeholder cellulosebaseret release liner-materiale (RL1), hvor metoden
omfattende at detektere, om den relative maengde af cellulosebaseret release liner-
materiale (RL1) i indholdet i containeren (C1,1), er lavere end en forudbestemt graense
(100%), og afvisning af indholdet af containeren (C1,1) ved terminalen (TERM1) i en situation,
hvor den relative maengde af cellulosebaseret release liner-materiale (RL1) i indholdet af
containeren (C1,1) detekteres til at vaere lavere end den forudbestemte graense (100%).

13. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 12, omfattende maling af en
veegtveaerdi ved at veje en eller flere containere (C1,1, C1,2) ved indsamlingsterminalen
(TERM1), at hente en eller flere tidligere lagrede vaegtveerdier fra databasen (BASE1) baseret
pa koder for containere (C1,1, C1,2), 0g sammenligning af den malte vaegtveerdi med en eller
flere vaegtvaerdier hentet fra databasen (BASE1).

14. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 13, hvor koden (QR1,1) for
den fgrste container (C1,1) er en todimensionel stregkode.

15. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 14, omfattende fremstilling
af kompositmateriale (CMP1) ud fra det indsamlede etiketmateriale (RL1).
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