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(54) METHOD AND SYSTEM FOR COMPUTER-IMPLEMENTED TRACKING OF PRODUCTION

HISTORY OF A CONTINUOUS WEB

(67)  The invention relates to a method for compu-
ter-implemented tracking of production history of a con-
tinuous web (5), which is processed in a production sys-
tem (1), comprising at least one sub-system (10) applied
to perform one or more specific operations. The web (5)
is transported along a curved given path (P) through the
production system (1) by winding/unwinding from/onto a
coil (11, 23). The following steps are performed at each
time point of one or more time points during the operation
of the production system (1):

a) obtaining measured data (MD) of the web (5) while
being transported along the path (P), the measured data

FG 1

(MD) being current time-stamped measured data (MD)
acquired by at least one of a sensor (31, 32, 33) or a
measuring device installed at or in the vicinity of the pro-
duction system (1) along the path (P), where a spatial
position of each sensor (31, 32, 33) and measuring de-
vice with respect to the given path (P) is known;

b) obtaining movement information (Ml) of the web (5);
c) determining production-relevant features (PRF) of the
web (5) by processing the time-stamped measured data
(MD) and the movement information (MI) of the web (5)
by mapping the time-stamped measured data (MD) to
physical points of regions of the web (5).
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Description

[0001] The present invention relates to a method and a system for computer-implemented tracking of production
history of a continuous web. In particular, the present invention relates to the process of manufacturing battery cells
having a continuous electrode carrier material.

[0002] The description of the background art and the invention is made, by way of example only, by reference to the
process of manufacturing battery cells. It is to be understood that the problem as well as the described solution can be
applied to many other factory automation domains where multi-step assembly monitoring of continuous or discrete
products is crucial.

[0003] The process of manufacturing battery cells involves many production steps, all of which have an influence on
the end-of-line cell quality. Since the production of an individual cell takes a substantial amount of time and production
costs are high, an early identification of faulty cells or cell components, respectively, would safe both money and time.
Up to now, the battery cell production industry has been faced with relative high scrap rates greater than 10%. Hence,
there is a need for improvement of production processes.

[0004] With many individual processing steps, it is a challenge to track defects or deviations upstream and/or down-
stream the production line. In particular, if at the end of a production line a battery cell does not meet expected quality
requirements, it would be desirable to recall production history of all subcomponents within the battery cell, especially
the individual segments of the assembled electrode materials in its history. Deviation of individual electrode segments
can now be re-evaluated and process improvements at the root cause can be executed. A known solution to track
production relevant information is to introduce space indices, e.qg., relative to the cell’s electrode materials for all process
recording, such as parameters critical to quality/process, recipes used, etc. This enables electronic production recordings
and/or queries based on segments or positions on electrodes. However, this procedure is time consuming and complex.
[0005] It is an object of the present invention to provide a method and a system for computer-implemented tracking
of production history of a continuous web which, in an easy manner, allows tracking and tracing of certain quality
parameters.

[0006] Theseobjects are solved by the independent claims. Preferred embodiments are setoutinthe dependentclaims.
[0007] The invention provides a method for computer-implemented tracking of production history of a continuous web,
which is processed in a production system. The continuous web may be, in particular, a continuous electrode carrier
material used for battery cell production. The production system comprises at least one sub-system applied to perform
one or more specific operations, where the continuous web is transported along a (curved) given path through the
production system by winding/unwinding from/onto a coil.

[0008] According to the method of the invention, the following steps a) to c) are performed at each time point of one
or more time points during the operation of the production system.

[0009] In step a), measured data of the continuous web are obtained while being transported along the given path. In
the following, the term "measured data" refers to digital data. The term "obtaining measured data" means that the data
are received by a processor implementing the method of the invention. The measured data are current time-stamped
measured data (i.e., real time data) acquired by at least one of a sensor or a measuring device installed at or in the
vicinity of the production system along the given path. The spatial position of each sensor and measuring device with
respect to the given path is known.

[0010] In step b) movementinformation of the continuous web is obtained. The term "obtaining movement information"
means that the movement information, such as a speed or speed variations of the continuous web, is received by the
processor implementing the method of the invention.

[0011] In step c) production relevant features of the continuous web are determined by processing the time-stamped
measured data and the movement information of the continuous web by mapping the time-stamped measured data to
physical points of the continuous web.

[0012] The method of the invention provides an easy and straightforward method for providing production-relevant
features of respective physical points of regions of the continuous web which, when stored in a data base, enable tracking
of production history of the continuous web. The production-relevant features of respective physical points of regions of
the continuous web represent a virtual electrode web representation containing production-relevant features of physical
points of regions of the continuous web.

[0013] Knowledge about the production history of the continuous web allows search for production anomalies for
failure identification and root cause analysis at a later point in time. Furthermore, an identification of cause-and-effect
relationships is possible. As a further advantage, an increase in positioning resolution of web segments can be achieved.
Moreover, (re-)identification and linking of spatial segments downstream production processes by providing an informa-
tion fingerprint without/or with significantly less invasive markers as in the past is possible.

[0014] Tracking of the production history enables an online-adaption of control parameters depending on feature
information of current web segments. It furthermore allows early stopping of production cycles due to quality alerts or
decision support for recycling such that components with a huge number of defects do not need to be scrapped as a
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whole. All these items help to reduce scrap, increase efficiency and, thus, save cost or energy during the battery cell
production. Lifetime and quality of produced battery cells at the end of production can be therefore optimized.

[0015] The method as described herein can be derived from existing production equipment using standard factory
automation systems. They already allow continuous, i.e., high-resolution, spatial feature mapping. The acquired meas-
ured data allow generation of characteristic fingerprints through spatially aligned and consistent feature vectors.
[0016] According to a preferred embodiment, the spatial position of each sensor and measuring device with respect
to the given path is determined by a one-time reference calibration. The one-time reference calibration is executed before
steps a) to c), as set out above, are performed. For reference calibration, the following steps are performed.

[0017] Instepa1),spatial markers are attached on the continuous web. The spatial markers may be removable markers
or laser-code print marks on the edges of the continuous web.

[0018] In step a2), the continuous web is moved during calibration at a given velocity. Preferably, the velocity does
not change during the whole reference calibration. Further preferred, the velocity is slow, i.e., slower than the speed
with which the continuous web is moved along the given path during a regular production process.

[0019] In step a3), time steps are acquired, whenever a position of a certain sensor or a measuring device is crossed.
Such sensors can be optical sensors, such as cameras. The camera may work in the infrared spectrum of light. The
measuring device may be a device for determining the thickness of a coating, a temperature sensor, a humidity sensor
and so on. The certain sensors or measuring devices are mounted along the production path of the given process.
[0020] Instep a4), time gaps between two adjacent positions are transformed into relative spatial distances or absolute
coordinates of a first frame using a pre-defined first point of origin. A first frame may be regarded as a coordinate system
of the production system. It is referred to as a machine (production) coordinate system herein as well.

[0021] The first point of origin may correspond to a part of the production system, optionally being marked with a
unique marker placed within the field of view of an optical sensor.

[0022] Preferably, the first point of origin corresponds to a fixed marker observable in the field of view of the sensor
located at an end of the given path. The term "end of the given path" is to be understood that all production steps before
winding onto the coil have been finished. The sensor observing the fixed marker may be located close to the winding
coil. However, it may be arranged at a different place in an end section of the given path after the specific production
steps have been finished.

[0023] According to a further preferred embodiment, projected positions of each sensor and measuring device along
the given path are stored. The protected positions relate to the first frame in which the (curved) given path is unwinded.
[0024] According to a further preferred embodiment, a pre-defined second point of origin of a second frame of the
continuous web is obtained by processing measured data of a certain sensor or measuring device. The second frame
may be regarded as a web coordinate system.

[0025] In particular, the second point of origin corresponds to a visible characteristic of the continuous web observable
in the field of view of the sensor located at the end of the given path. A practical choice for defining such an origin of the
continuous web is a leading edge of a coating area (in case the production system and its sub-system executes coating),
as it can be easily recognized by optical image processing. Furthermore, it is unlikely that coated areas are cut-off later
along the production processes.

[0026] According to a further preferred embodiment, the second frame refers to the continuous web fully unwinded
along its length dimension, where each physical point can be identified by coordinates along the unwinded length
dimension and perpendicular to the length dimension, which runs along a width direction of the continuous web.
[0027] Coordinates in the second frame may comprise a further information about a side of the continuous web, i.e.,
an upper side or a lower side.

[0028] Accordingtoa furtherpreferred embodimentofthe presentinvention,in step c) the following steps are performed.
[0029] In step c1), for each physical point or region of points on the continuous web, the moment in time when the
corresponding sensor or measuring device positioned along the direction of movement was crossed is computed.
[0030] In step c2), the time-stamped measured data is queried to obtain the features which are associated to the
corresponding sensor or measuring device. Querying the time-stamped measured data may be made by retrieving them
from a data base.

[0031] In step c3), the set of retrieved features is stored for each point or region on the continuous web in a data base.
The time-stamped measured data and the information about the physical place on the continuous web constitute a
"feature vector".

[0032] The spatial position of the certain sensor or measuring device or a spatial interval between two adjacent sensors
and, optionally, the side information may be processed as a unique identifier.

[0033] According to a further preferred embodiment, the method according to one or more embodiments as set herein
above is performed for a second subsequent production step, where a particular physical point or region of points on
the continuous web is re-identified by matching a resulting feature vector which exhibits the highest similarity score in
their corresponding feature domains. This enables identification and tracking web positions or segments across separated
process steps. Improving the accuracy of the position determination or (re-identification of feature patterns) provides a
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link between different production processes and may be approached via Bayesian methods, such as "Kalman filters" or
"Particle Filters".

[0034] Besidesthe above method, the inventionrefers to an apparatus for computer-implemented tracking of production
history on a continuous web, where the apparatus is configured to perform the method according to the invention or one
or more preferred embodiments of the method according to the invention.

[0035] In addition, the invention refers to a production system comprising an apparatus as set out above.

[0036] Furthermore, the invention refers to a computer program product with a program code, which is stored on a
non-transitory machine-readable carrier, for carrying out the method according to the invention or one or more preferred
embodiments thereof when the program code is executed on a computer.

[0037] An embodiment of the invention will now be described in detail with reference to the accompanying drawing.

Fig. 1 is a schematic illustration of a production system comprising a controller for performing an embodiment of the
invention.

Fig. 2 is a schematic illustration showing the step of determining production-relevant features by mapping time-
stamped measured data and movement information of the continuous web.

Fig. 3  shows a schematic flow chart of the method according to the invention.

[0038] Generally, web production machines are applied to printing, coating or laminating continuous flat materials
such as paper, textiles and plastics. They are used in many product and industry segments such as packaging and foil
materials, printing services or adhesive coatings. Web machines combine several processing steps such as cutting,
rolling and positioning that often extend over the entire shop floor.

[0039] The following description will be based, by way of example, on a coating process, in which active materials, so
called battery slurry, are applied to a continuous web, i.e., an electrode carrier material. It is to be understood that the
same or similar concepts can be transferred to other processes, like subsequent calendaring, slitting or cell assembly
steps as well.

[0040] Fig. 1 shows a schematic illustration of a system 1 according to an embodiment of the present invention. The
production system 1 consists of a coating machine for coating of a continuous web 5 in form of a continuous electrode
material. The continuous web 5 is transported along a given curved path P through the production system 1, thereby
being unwinded from an un-winding coil 11 and winded onto a winding coil 23. In-between, the continuous web 5 passes
a plurality of sub-systems 10 of the production system 1. In the order starting from the un-winding coil 11 to the winding
coil 23 the following sub-systems 10 are passed along the path P which are relevant for coating and providing meas-
urements of relevant production and condition parameters: corona 12, moving cylinder 13, edge control device 14,
coating device (coater) 15, wet layer thickness measurement device 16, dryer unit 17, dryer unit 18, dryer unit 19, surface
weight measurement device 20, moving cylinder 21, and edge control device 22. Each of these sub-systems 10 may
comprise a number of cylinders along which the web 5 is guided and redirected.

[0041] The production system 1 furthermore comprises a number of sensors 31, 32, 33 and measuring devices where
only sensor 33 at the end of the given path P is illustrated in Fig. 1. Sensor 33 located at the end of the path P is an
optical and/or infrared camera and placed such that a unique marker 24 is in the field of view of the sensor 33. The
marker 24 represents, as will be described below, a first point of origin of a first frame MF. The first frame MP corresponds
to a machine coordinate system, where the machine is represented by the production system 1.

[0042] The sensors 31, 32, 33 and measuring devices are mounted along the path P of the given process of the
production system 1. Generally, sensors may be optical and/or infrared cameras, and so on. Measuring devices may
be adapted to determine a coating layer thickness or a humidity of the coated material in one or more of the dryer units
17, 18, 19. A sensor and/or measuring device may also be adapted to acquire data in the surrounding of the production
system 1, such as temperature or humidity.

[0043] Each of the sensors 31, 32, 33 and the measuring devices is communicatively connected to an apparatus 40
comprising a processor PR. Measured data MD acquired by the sensors 31, 32, 33 and the measuring devices are
transferred to the apparatus 40 and stored in a data base 50 which is connected to the apparatus 40.

[0044] In order to be able to track a production history of the continuous web 5, a one-time preparatory step has to
be carried out in which information about the spatial positions and other measurement properties for each of the sensors
31, 32, 33 and measuring devices along the given path P is gathered. This preparatory step consists of determining a
one-time reference calibration for measuring/determining the spatial positions of the sensors 31, 32, 33 and the measuring
devices along the curved path P.

[0045] First, spatial markers (not illustrated) are attached on the continuous web 5. The spatial markers may be
removable or generated by semi-invasive techniques, such as by applying laser-code print marks on the edges on the
continuous web 5. Next, the web 5 is moved at the path P during this reference calibration at a given velocity. Preferably,
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the velocity does not change during the calibration process. In order to be able to have precise calibration information,
it is preferred to move the web 5 at slow velocity (i.e., at a velocity which is less than the usual moving velocity of the
web 5 during regular operation of the production system 1). Whenever a certain sensor position is crossed, a timestamp
is acquired. Then, time gaps between two adjacent positions can be transformed into relative spatial distances or absolute
coordinates of the firstframe MF (machine frame) using the already mentioned pre-defined first point of origin (marker) 24.
[0046] Fig. 2 illustrates this setup and the definitions in a simplified manner. At the upper part of Fig. 2 an unwinded
path UP along its length dimension is illustrated. Along the unwinded path UP the sub-systems 10 of the production
system 1 and the sensors 31, 32, 33 and measuring devices are arranged. In the illustration of Fig. 2, for simplification
reasons, only the un-winding coil 11, the coating device 15 and sensors 31, 32, 33 are shown. Sensor 33 corresponds
to the aforementioned sensor at the end of the path P. As further already mentioned, the fixed marker 24 which is
observable in the field of view of sensor 33 constitutes the first point of origin of the first frame MF (machine frame).
[0047] Each of the sensors and the sub-systems has a respective position PO, P1, P2, where a timestamp is acquired
if a respective position of a certain sensor or measuring device is crossed. In Fig. 2, position P2 is crossed at time T_0.
Position P1 of sensor 32 is crossed attime t = T 1. As the velocity of the moving web 5 is known, the distance d between
each two adjacent positions can be determined. The distance d between positions P1 and P2 is outlined as d(T_1, T_0).
Starting from the predefined first point of origin 24, the spatial positions of each the sensors 31, 32, 33 and measuring
devices can be obtained.

[0048] The spatial positions are transformed into absolute coordinates p(T_0), p(T_1) with respect to the origin of the
marker 24. The projected positions PO, P1, P2 of each sensor 31, 32, 33 and measuring device along the path is then
stored in the data base 50.

[0049] To be able to track production relevant features PRF of the web 5 a pre-defined second point of origin 6 of a
second web frame WF corresponding to a web coordinate system of the web 5 is obtained by processing measured
data MD of a certain sensor 31, 32, 33 or measuring device. A practical choice for designing such origin on the web 5
is the leading edge of the coating area CA, as it is easily recognizable by optical image processing of the measured data
MD of the camera (sensor) 33. More generally, the second point of origin is a visible characteristic of the web 5.
[0050] In Fig. 2, the unwinded web 5 along the unwinded path UP is illustrated at two different times T_0 and T_1
along time-axis t. The coated area is denoted with CA on the web 5. As can be seen from the unwinded web 5 at time
t=T 0, the leading edge of the coating area CA crosses sensor 33 and the marker 24 in the field of view of the sensor
33, respectively. At t=T_1, web 5 has moved according to the measured velocity of transport of the web 5 such that a
physical point of web PPW which crossed sensor 31 at time t=T_0 now crosses sensor 32 at t=T_1.

[0051] For identification of physical points of regions of the web 5 it must be considered that electrode carrier material
typically consists of two sides, namely an upper side 5u and a lower side 51. In the coating process of Fig. 1, for example,
the two sides are typically processed subsequently. An additional identifier s is used to distinguish between both sides
5u, 51. Also, for some sensor measurements, like optical images, positions on the web 5 are not solely defined by the
coordinate along the direction of movement (x-axis) but also along the orthogonal axis (y-axis).

[0052] The second frame DF refers to the continuous web fully unwinded along its length direction. Each physical
point, PPW can be identified by coordinates along the unwinded, length dimension x and perpendicular to the length
dimension x, which runs along a width direction y of the continuous web 5. A coordinate in the second frame WF therefore
consists of three values X, y, s as attached to the physical point PPW in Fig. 2. The origin of the second frame thus has
the coordinate (0,0, s).

[0053] Computer-implemented tracking of the production history of the web 5 is made by performing the following
steps at each time point of one or more time points during the operation of the production system.

[0054] In afirst step (S1 in Fig. 3), measured data MD of the web 5 are obtained while the web 5 is transported along
the path P (see Fig. 1). The measured data are current time-stamp measured data MD which are acquired by the sensors
31, 32, 33 and any measuring device installed at or in the vicinity of the production system 1 along the path P. The
measurements can comprise complex data structures, such as RGB images or hyperspectral infrared measurements.
They also can comprise simple scalar values, such as temperature, humidity readings, or coating layer-thickness, or
any combination thereof. It is to be noted that some of the sensors and measurement devices may be arranged in a
room where the production system is built. For example, temperature, humidity values can be measured in the surrounding
of the production system 1.

[0055] While being transported along the given path, a movement information Ml of the continuous web 5 is obtained
(S2 in Fig. 3). The movement information MI of the web 5 is continuously measured, e.g., via angular encoders or bar
code scanning systems. The movement information is also stored as high-resolution time-series data. This allows to
compute the distance travelled by the web 5 along the path P at any moment in time.

[0056] With these pre-requisites, production-relevant features PRF of the web 5 can be determined (S3 in Fig. 3). The
determination takes place by processing the acquired time-stamped measured data MD and the movement information
MI of the web 5 by mapping the time-stamped measured data MD to physical points or regions of the continuous web.
This mapping corresponds to a coordinate transfer between the coordinates of the first frame MF to the coordinates of
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the second frame WF. As a result, a virtual electrode web representation containing production-relevant features PRF
of physical points of regions of the continuous web 5 can be achieved. The production-relevant features PRF can be
stored in the data base 50.

[0057] To do so, for each physical point or region of points on the web 5 one can compute the moment in time when
the corresponding sensor 31, 32, 33 or measurement device position along the direction of movement of the web 5 was
crossed. This can be achieved by applying the measurement of movement as a function of time. Next, time-series
measured data MD acquired beforehand can be queried to obtain the features which are associated to the corresponding
sensor 31, 32, 33 or measuring device. Finally, the set of retrieved features is stored for each point or region on the
continuous web 5 in the data base 50. The data base structure can be either centrally or at a "shop-floor-level". The
spatial position or spatial interval plus (upper/lower) side information can be used as a unique identifier.

[0058] Mapping of the movement of the web 5 along the path P, as observed from the web frame, is made as follows:
first, an origin T along the time axis t is introduced. T is conveniently defined as the moment in time, when the origin
6 of the x-axis in the web frame WF (i.e., the leading edge of the coating area CA) coincides with the origin 24 along the
web’s path in the machine frame MF (i.e., the position of the marker 24 in the field of view of the sensor 33 at the end
of the path P). In this moment all coordinate values of x correspond to the position along the path P.

[0059] Assuming that a measurement of the web velocity v(t) in the machine frame MF is available, by using a sensor
measuring the velocity of the web 5, it can be calculated how much the web 5 has moved in time interval At=t-T:

t

Ap(At) = f v(t") dt’

To
[0060] Thus, the positionalong path P ata certain pointxg, yq, Sgofthe web 5 forany momentin time can be computed by:

t

D (O) = pr (To) + Ap(AD) = xo + f p(t) dt’

To

[0061] Thereby, p,,(Tp) = Xg is assumed since x-axis and path P overlap at t=T by definition. In practice, the time
integral over the velocity may be approximated by summation over discrete measurements of the velocity of the web v(t).
[0062] In order to map features like temperature or camera images according to the calculations above, the positions
of the corresponding sensors 31, 32, 33 and measuring devices relative to the origin of the path P are used. As described
above, relative distances are calculated by using the calibration run.

[0063] With the method described above, recording and mapping production features onto the electrode web within
each dedicated process is possible. A (re-)identification and tracking of web positions or segments across separate
processes can be made as follows. Assuming that a set of features has been correctly mapped to a physical point or
point of regions of the web 5 in some production step A) (e.g., coating as described above), that particular segment can
be re-identified by applying a similar procedure along a different production step B (e.g., calendaring) and then matching
resulting feature vectors. In particular, given the spatial position and corresponding feature vector from the representation
of step B, it can be searched for the spatial position during step A which exhibits the highest similarity in the corresponding
feature domains. Such a solution can be used as a refinement or fine-calibration of physical positions across distinct
processes where other solutions (e.g., laser markers as defined position) would only provide a coarse spatial resolution.
Laser markers can simplify the search complexity in the features space by providing reasonable position interval limits,
however.

[0064] Improvingthe accuracy of position determination or (re)identification of feature patterns to provide a link between
the frame production processes can be approached via Bayesian methods, such as "Kalman Filters" or "Particle Filters":
starting from rough prior knowledge, e.g., the approximate location of web segments according to printed bar codes,
each additional feature provides further information to recalibrate the matching score between web segments observed
at different stages along the production, eventually allowing positioning accuracy in the range of a few centimeters, or
better.

Claims

1. A method for computer-implemented tracking of production history of a continuous web (5), in particular a continuous
electrode carrier material, which is processed in a production system (1), comprising at least one sub-system (10)
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applied to perform one or more specific operations, where the continuous web (5) is transported along a given path
(P) through the production system (1) by winding/un-winding from/onto a coil (11, 23), wherein at each time point
of one or more time points during the operation of the production system (1) the following steps are performed:

a) obtaining measured data (MD) of the continuous web (5) while being transported along the given path (P),
the measured data (MD) being current time-stamped measured data (MD) acquired by at least one of a sensor
(31, 32, 33) or a measuring device installed at or in the vicinity of the production system (1) along the given
path (P), where a spatial position of each sensor (31, 32, 33) and measuring device with respect to the given
path (P) is known;

b) obtaining movement information (MI) of the continuous web (5) ;

c) determining production-relevant features (PRF) of the continuous web (5) by processing the time-stamped
measured data (MD) and the movement information (MI) of the continuous web (5) by mapping the time-stamped
measured data (MD) to physical points of regions of the continuous web (5).

2. The method according to claim 1, wherein the spatial position of each sensor (31, 32, 33) and measuring device

with respect to the given path (P) is determined by a one-time reference calibration, in which the following steps are
performed:

a1) attaching spatial markers on the continuous web (5);

a2) moving the continuous web (5) during calibration at a given velocity;

a3) acquiring timestamps whenever a position (PO, P1, P2) of a certain sensor (31, 32, 33) or a measuring
device is crossed;

a4) transforming time gaps between two adjacent positions (PO, P1, P2) into relative spatial distances or absolute
coordinates (p(T_0), p(T_1)) of a first frame (MF) using a pre-defined first point of origin (24).

The method according to claim 2, wherein the first point of origin (24) corresponds to a part of the production system
(1), optionally being marked with a unique marker placed within the field of view of an optical sensor (31, 32, 33).

The method according to claim 2 or 3, wherein the first point of origin (24) corresponds to a fixed marker observable
in the field of view of the sensor (33) located at an end of the given path (P).

The method according to one of claims 2 to 4, wherein projected positions (PO, P1, P2) of each sensor (31, 32, 33)
and measuring device along the given path (P) are stored.

The method according to one of the preceding claims, wherein a pre-defined second point of origin (6) of a second
frame (WF) of the continuous web (5) is obtained by processing measured data (MD) of a certain sensor (31, 32,
33) or measuring device.

The method according to claim 6, wherein the second point of origin (6) corresponds to a visible characteristic of
the continuous web (5) observable in the field of view of the sensor (33) located at the end of the given path (P).

The method according to claim 6 or 7, wherein the second frame (WF) refers to the continuous web (5) fully unwinded
along its length dimension, where each physical point (PPW) can be identified by coordinates along the unwinded,
length dimension (x) and perpendicular to the length dimension (x), that runs along a width direction (y) of the
continuous web (5) .

The method according to claim 8, wherein coordinates (x, y) in the second frame (WF) comprise an information (s)
about an upper side (5u) or a lower side (51) of the continuous web (5) .

10. The method according to one of the preceding claims, wherein in step c) the following steps are performed:

c1) computing for each physical point or region of points on the continuous web (5) the moment in time when
the corresponding sensor (31, 32, 33) or measuring device position (PO, P1, P2) along the direction of movement
was crossed;

c2) querying the time-stamped measured data (MD) to obtain the features (PRF) which are associated to the
corresponding sensor (31, 32, 33) or measuring device;

c3) storing the set of retrieved features (PRF) for each point or region on the continuous web (5) in a data base
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The method according to claim 10, wherein the spatial position (PO, P1, P2) of the certain sensor (31, 32, 33) or
measuring device or a spatial interval between two adjacent sensors (31, 32, 33) and, optionally, the side information
(s) are processed as a unique identifier.

The method according to one of the preceding claims, wherein the method according to one of the preceding claims
is performed for a second subsequent production step, where a particular physical point (PPW) or region of points
on the continuous web (5) is re-identified by matching a resulting feature vector which exhibits the highest similarity
score in their corresponding feature domains.

An apparatus for computer-implemented tracking of production history of a continuous web (5), in particular a
continuous electrode carrier material, which is processed in a production system (1), comprising at least one sub-
system (10) applied to perform one or more specific operations, where the continuous web (5) is transported along
a given path (P) through the production system (1) by winding/un-winding from/onto a coil (11, 23), wherein the
apparatus (40) comprises a processor (PR) configured to perform a method comprising the following steps:

a) obtaining measured data (MD) of the continuous web (5) while being transported along the given path (P),
the measured data (MD) being current time-stamped measured data (MD) acquired by at least one of a sensor
(31, 32, 33) or a measuring device installed at or in the vicinity of the production system (1) along the given
path (P), where a spatial position of each sensor (31, 32, 33) and measuring device with respect to the given
path (P) is known;

b) obtaining movement information (MI) of the continuous web (5) ;

c) determining production-relevant features (PRF) of the continuous web (5) by processing the time-stamped
measured data (MD) and the movement information (MI) of the continuous web (5) by mapping the time-stamped
measured data (MD) to physical points of regions of the continuous web (5).

The apparatus according to claim 13, wherein the apparatus (40) is configured to perform a method according to
one of claims 2 to 12.

A production system (1) comprising at least one sub-system (10) applied to perform one or more specific operations,
where the continuous web (5) is transported along a given path (P) through the production system (1) by winding/un-
winding from/onto a coil (11, 23), thereby passing at least one of a sensor or a measuring device, each of them
being adapted to acquire measured data (MD), wherein the production system (1) comprises an apparatus according
to claim 13 or 14.

A computer program product with program code, which is stored on a non-transitory machine-readable carrier, for
carrying out a method according to one of claims 1 to 12 when the program code is executed on a computer.
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