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(57) Abstract: The present application concerns a system for trac-
ing a product item (102, 104) on a production line (100) compris-
ing a control unit (10) and a timestamp counter (11), wherein the
control unit (10) is configured to receive a product signal related to
the product item (102, 104) from at least one peripheral device (12,
14, 16, 18, 20, 22, 24, 26). According to the invention, the control
unit (10) is further configured to carry out the method steps of re-
ceiving a plurality of product signals each relating to a product item
(102, 104) and a peripheral device (12, 14, 16, 18, 20, 22, 24, 26),
generating a plurality of event signals, wherein each event signal is
based on one of the product signals, arranging the event signals in
a sequence corresponding to an order in which the product signals
were received, and associating a timestamp generated by the time-
stamp counter (11) with the sequence.
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SYSTEM AND METHOD FOR TRACING A PRODUCT ITEM

Technical field

The present invention relates to a system for tracing a product item on a production line
comprising a control unit and a timestamp counter, wherein the control unit is configured to
receive a product signal related to the product item from at least one peripheral device. The
invention further relates to a method of tracing a product item on a product line.

Background

Systems for tracing a product item on a production line are generally known in the art. Common
systems use peripheral devices such as cameras or sensors to measure a physical property of a
product item on a production line or printers to apply a mark on the product item or handling
devices e.g. to move the product item along the production line. Some of the peripheral devices
recognize malfunctions of the production line such as inappropriate or missing product items on
the production line. However, in common systems it is quite difficult for the personnel working
on the production line to trace a particular product item and thus to determine a reason for a
possible malfunction or inappropriate production result.

For tracing purposes, it is generally known from the prior art to provide peripheral devices which
include one or more timestamp counters to be generally capable of associating a particular
timestamp to a product item when the product item is handled by the respective peripheral
device. However, the known systems still fail to provide a reliable tracing mechanism because
the timestamp counters of the respective peripheral devices are usually not synchronized so
that the order of handling steps applied to a particular product item can be inaccurate or even
misleading. This particularly happens if the timestamp counters are initialized with different
count values or have differentincrement rates, which makes the interpretation of a trace related
to a particular product item difficult or even impossible. Synchronizing all timestamp counters
is relatively difficult and thus expensive because sophisticated devices are needed to
synchronize the timestamp counters of each peripheral device.

Summary

The present invention aims at solving the problem of inaccurate tracing of a product itemon a
product line as is experienced in usual tracing systems for production items on a production line.
In other words, the present invention aims at providing a system and a method for accurately
tracing a product item on a production line at low efforts and costs.
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A solution to this problem is given by the system of claim 1 and the method of claim 7.
Advantageous features and aspects of the invention are subject to the dependent claims, the
description and the drawings.

A system for tracing a product item on a production line according to the present invention
comprises a control unit and a timestamp counter. A control unit is configured to receive a
product signal related to the product item from at least one peripheral device. Further, the
control unit is configured to carry out the method steps of receiving a plurality of product signals
each relating to a product item and a peripheral device, generating a plurality of event signals,
wherein each event signal is based on one of the product signals, arranging the event signals in
a sequence corresponding to an order in which the product signals were received, and
associating a timestamp generated by the timestamp counter with a sequence.

Here it is to be noted that the control unit can comprise the timestamp counter as an integral
part of the control unit, or the timestamp counter can be provided as a separate element of the
claimed system. The expression “control unit” is functionally defined which means that the
control unit is not required to be a single physical piece or an assembly of members which are
located close to each other or within a common housing. Rather, the control unit can comprise
different systems or elements which are in communication with each other but not necessarily
physically close to each other. Parts of the control unit can also be virtual, i.e. the result of a
computer program executed on an appropriate device. For example, the control unit can be
formed by a stationary programmable logic controller (PLC) device and an application run on a
mobile device such as a laptop PC, a tablet PC or a smartphone. The sum of the PLC and the
mobile device can be considered as a “control unit” in terms of the present invention.

The product signals are preferably real-time signals. A real time signal is a signal which is received
by the control unit in a close timely relationship to the event triggering the signal. The event
triggering sending of a real time signal is its generation or the completion thereof. This is in
contrast to signals which are collected and sent following a fixed schedule independent of the
time when the generation of the signal has been completed.

The event signals respectively correspond to an event experienced by a particular product item.
For example, an event signal can be “to_print”, “to_read”, “read”, “not_read”, “to_eject” or
“to_aggregate”. Similarly, event signals can be “not_read with ink” or “not_read without ink”.
An event signal is based on a particular product signal and additional information with respect

to e.g. the peripheral device from which the product signal has been received.

For example, if one of the peripheral devices is a print head, the product signal issued by the
print head and received by the control unit can preferably be that the print head has just been
operated. In this case, the event signal is set “to_read” explaining that the product item is now
ready to be read. Further examples of event signals and their relationship to other elements of
the system may become apparent from the description of the drawings.
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Preferably the at least one peripheral device is at least one of the group of a camera, a printer,
a proximity sensor, a movement sensor, a laser sensor, a weight sensor, a fluid lever sensor, a
product item recognition device, a filler counter, a brand identification system, a labelling static
counter or a labelling mobile counter. This is a particularly preferred selection of peripheral
devices which can be used in connection with a production line and assist in the production
process along the production line. The sensors and the camera are devices which issue a signal
to the control unit to provide information on the production item. The printer is an example for
a peripheral device which allows for marking the product item which, however, also allows for
deriving information on the state of the product item when the printer confirms to the control
unit that a printing operation has been completed.

In a preferred embodiment, the control unit is a programmable logic device which is
programmed to carry out the method steps of receiving the plurality of product signals,
generating the plurality of event signals, arranging the event signals in the sequence and
associating the timestamp with the sequence. Of course, it is possible that the programmable
logic device is split up into more than one device and it is also possible that only some of the
method steps are carried out by a correspondingly programmed programmable logic device
whilst others of the method steps are carried out by other devices such as non-programmable
integrated circuits, a virtual application on a mobile device or similar devices.

According to a preferred embodiment, the event signals are stored in sequence in a first-in-first-
out (FIFO) data structure. The FIFO data structure is advantageous because it facilitates
assigning information from any of the peripheral devices to a particular product item since the
FIFO data structure defines a sequence in which the event signals are stored which corresponds
to the sequence of events on which the product signals and thus the event signals are based. In
addition, the FIFO data structure is an efficient way of determining those event signals which
can be deleted after having been used by the system. In a FIFO data structure, the oldest non-
used event signals are replaced, and thus deleted, by the newest event signals.

Further preferably, the system comprises at least one sensor to recognize a product item for the
timestamp counter to generate the timestamp for the sequence of the product item. Such a
sensor can be a specific example of a peripheral device which facilitates handling the
information obtained by other peripheral devices with respect to a particular product item
because the sensor can identify the presence of a particular product item thus initiating the
generation of the timestamp for the sequence of the particular product item. Following the
order of handling the product items, a particular timestamp can always be determined for a
particular product item.

Preferably, the system further comprises the at least one peripheral device. In other words, the
at least one peripheral device is preferably part of the system rather than interacting with the
system.
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According to a method of the present invention, a product item is traced on a production line
by comprising the steps of receiving a plurality of product signals each relating to one of the
plurality of product items and one of at least one peripheral device, generating a timestamp,
generating a plurality of event signals, wherein each event signal is based on one of the product
signals, arranging the event signals in a sequence corresponding to an order in which the product
signals were received, and associating the timestamp with the sequence. This method can
preferably be carried out by using a system as defined above.

Preferably, generating the timestamp for the sequence of the product item is triggered by at
least one sensor recognizing the product item. As explained above, such a sensor can be an
example of a peripheral device as mentioned above, but can generally also be an integral part
of the control unit or, in case of the method not being carried out on the system as described
above, a completely separate element.

The above described system and method allow for easily and precisely tracing a product item
on a production line, even if the peripheral devices of the production line are not synchronized
so that it is not necessary for the system and method to work that the peripheral devices are
synchronized. This reduces costs and effort to be spent on the overall production line, in
particular the peripheral devices. A particular reason for achieving this result is that event
sighals are used instead of product signals, arranged in a sequence corresponding to an order in
which the product signals were received which, in particular in case of real-time processing and
sending of the signals by the peripheral devices to the control unit, exactly depicts a relative
position of a product item in the production line, and only a single timestamp is used and
associated with a sequence of events experienced by the particular product item so as to
precisely determine a particular product item and identify any malfunction or irregularity on the
production line.

Further details of the invention may become apparent from the following description of
preferred embodiments and the claims appended thereto.

Brief description of the drawings

FIG. 1 is a schematic diagram showing an embodiment of a system for tracing a product item on
a production line comprising peripheral devices.

FIG. 2 is an illustration of a trace of a particular product item along with a first-in-first-out state.

Description of preferred embodiments
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FIG. 1 illustrates a production line 100 comprising a control unit 10 and a timestamp counter 11.
In this embodiment, the control unit 10 is a programmable logic controller (PLC) which is
configured to receive a product signal related to a product item 102, 104 from peripheral devices
12, 14, 16, 18, 20, 22, 24, 26. The peripheral devices in the embodiment illustrated in FIG. 1 are
afiller counter 12, a brand identification system 14, a labelling static counter 16 and a beam 18
equipped with a print head 22, a mobile counting sensor 24 and a quality camera 26.

The control unit 10 at least partially manages or at least partially controls all devices of the
production line. It particularly sends trigger signals to printer(s) and camera(s).

A counting sensor 20 initially recognizes the presence of a particular product item 102 on the
production line and sends information on the recognition of the product item 102 to the control
unit 10 which stores this information preferably in a FIFO data structure.

The filler counter 12 comprises three counting sensors and a height detection sensor which is
responsible for detecting products and measuring the height for an automatic adjustment of a
height of the beam 18 described further below.

The brand identification system 14 comprises two sensors and two vision color cameras which
take a picture of each product and send the picture to the control unit.

The labelling static counter 16 comprises three counting sensors the results of which also being
sent to the control unit 10.

Finally, the beam 18 is provided with the print head 22, the mobile counting sensor 24 and the
quality camera 26. By means of the print head 22 of the beam 18, a digital stamp is printed on
each product item reflecting the product and the timestamp generated by the timestamp
counter 11 and associated with the sequence of the particular product.

The control unit 10 may additionally comprise a Java app which organizes the production line
data, sends a code to be printed on the product by the print head 22 to the print head 22,
receives data from one of the vision systems such as the brand identification system 14, the
quality camera 26 or the further parts of the control unit 10, e.g. a programmable logic
controller.

By means of the above described and illustrated system for tracing a product item 102, 104, it
is possible to clearly assign a particular timestamp to a particular product item so as to allow for
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a reliably tracing a particular product item, in particular in case of a malfunction of the
production line.

FIG. 2 illustrates how to trace a product item 102, 104 using the first-in-first-out state (FIFO
state). The counting sensor 20 recognizes the presence of a product item 102 at an empty FIFO
state. When recognizing the presence of the product item 102, the sensor 20 issues a signal of
recognition of the product item 102 which is received by the control unit 10 which then
generates, based on the signal issued by the sensor 20, an event signal, namely “to_print” and
stores this event signal in the FIFO data structure.

This step is repeated for every product item recognized by the counting sensor 20. Accordingly,
the FIFO data structure reveals how many product items are on their way from the sensor 20 to
the print head 22 so as to be printed. On their way to the print head 22, the brand identification
system 14 and labelling static counter 16 illustrated in FIG. 1 recognize additional information
with respect the respective product item which information is received by the control unit 10
and stored in the order of recognition in the FIFO structure so that the information can be clearly
assigned to a particular product item in the FIFO data structure. This way it is clear which
product item 102 is handled by the respective device so that the corresponding information can
be clearly assigned to the particular product item.

When the product item 102 reaches the print head 22, the print head 22 prints a particular mark
on the product item 102. The mark can e.g. comprise the information obtained from the other
peripheral devices with respect to the particular product item as well as a timestamp generated
by a timestamp counter, e.g. when the counting sensor 20 initially recognizes the presence of
the product item 102.

After the print head 22 completed the printing step, it issues a product signal to the control unit
10 which is then transformed into an event signal. The marked product item 104 is thus assigned
a different FIFO state, namely, “to_read” and is transported towards the quality camera 26
where the mark applied by the print head 22 is to be read.

Depending on the success of the printing step carried out by the print head 22 and the reading
step carried out by the quality camera 26, the quality camera 26 issues the signal whether it was
able to read the mark, was unable to read the mark but recognized ink or was unable to read
the mark and was also unable to recognize ink. Depending on the outcome of the quality camera
measurement, the FIFO state assigned to the particular product item is changed by the control
unit 10 to “read”, “not_read with ink” or “not_read without ink” so that itis possible for the user
of the system to trace a malfunction of the production line.

Using the above described embodiment of a system of tracing a product item, it is no longer
necessary to synchronize the different peripheral devices, but it is possible to reliably trace a
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particular product item in order to determine and identify a malfunction or irregularity of the
production line.
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Claims

1. System for tracing a product item (102, 104) on a production line (100) comprising a
control unit {10) and a timestamp counter (11),

wherein the control unit (10) is configured to receive a product signal related to the
product item (102, 104) from at least one peripheral device (12, 14, 16, 18, 20, 22, 24, 26),

characterized in that the control unit (10) is further configured to carry out the following
method steps:

receiving a plurality of product signals each relating to a product item (102, 104) and a
peripheral device (12, 14, 16, 18, 20, 22, 24, 26),

generating a plurality of event signals, wherein each event signal is based on one of the
product signals,

arranging the event signals in a sequence corresponding to an order in which the
product signals were received, and

associating a timestamp generated by the timestamp counter (11) with the sequence.

2. System of claim 1, wherein the at least one peripheral device (12, 14, 16, 18, 20, 22, 24,
26) is at least one of the group of a camera, a printer, a proximity sensor, a movement sensor, a
laser sensor, a weight sensor, a fluid level sensor, a production item recognition device, a filler
counter, a brand identification system, a labelling static counter or a labelling mobile counter.

3. System of claim 1 or 2, wherein the control unit (10) is a programmable logic device
which is programmed to carry out the method steps of receiving the plurality of product signals,
generating the plurality of event signals, arranging the event signals in the sequence, and
associating the timestamp with the sequence.

4. System of any of the previous claims, wherein the event signals are stored in sequence
in a FIFO data structure.

5. System of any of the previous claims, wherein the system comprises at least one sensor
(24) to recognize a product item (102, 104) for the timestamp counter to generate the
timestamp for the sequence of the product item.

6. System of any of the preceding claims further comprising the at least one peripheral
device (12, 14, 16, 18, 20, 22, 24, 26).
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7. Method of tracing a product item (102, 104) on a production line (100), comprising the
steps of

receiving a plurality of product signals each relating to one of a plurality of product items
(102, 104) and one of at least one peripheral device (12, 14, 16, 18, 20, 22, 24, 26),

generating a timestamp,

generating a plurality of event signals, wherein each event signal is based on one of the
product signals,

arranging the event signals in a sequence corresponding to an order in which the
product signals were received, and

associating the timestamp with the sequence.

8. Method of claim 7 which uses the system of any one of claims 1 to 6.

9. Method of claim 7 or claim 8, wherein the at least one peripheral device (12, 14, 16, 18,
20, 22, 24, 26) is at least one of the group of a camera, a printer, a proximity sensor, movement
sensor, a laser sensor, a weight sensor, a fluid level sensor, a production item recognition device,
afiller counter, a brand identification system, a labelling static counter or a mobile counter.

10. Method of any of claims 7 to 9, wherein the event signals are stored in sequence in a
FIFO data structure.

11. Method of any of claims 7 to 10, wherein generating the timestamp for the sequence of
the product item is triggered by at least one sensor (24) recognizing the product item (102, 104).



WO 2018/108392 PCT/EP2017/078599

1/2
102 :)00
Q] (7)) O OO00O0 OO
20 12 ®
@)
@)
14~
11 ~
/v
/ ®
18\ 2)6 2)2 74 ®
@)
A o
iR 0
L I ) @) K O 0O
104 N

Fig. 1



WO 2018/108392 PCT/EP2017/078599

2/2

20 22 26
/| /V /
ml al al

| 102 | |
O 'é 09000006
| | | >
foa READ
| | | NOT_READ WITH INK
| topPrNT | TOREAD | NOT READ
. . . WITHOUT INK

Fig. 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/078599

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO5B19/418
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO5B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

the whole document

the whole document

the whole document

X EP O 686 900 A2 (JOHNSON & JOHNSON VISION 1-11
PROD [US]) 13 December 1995 (1995-12-13)

A EP 0 686 901 A2 (JOHNSON & JOHNSON VISION 1-11
PROD [US]) 13 December 1995 (1995-12-13)

A US 6 522 939 Bl (STRAUCH ROBERT D [US] ET 1-11
AL) 18 February 2003 (2003-02-18)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 February 2018

Date of mailing of the international search report

07/03/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Antonopoulos, A

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/078599
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0686900 A2 13-12-1995 AT 205313 T 15-09-2001
AU 704451 B2 22-04-1999
BR 9502755 A 05-08-1997
CA 2151357 Al 11-12-1995
4 9501467 A3 12-06-1996
DE 69522500 D1 11-10-2001
DE 69522500 T2 16-05-2002
EP 0686900 A2 13-12-1995
JP HO8202410 A 09-08-1996
JP 2007011402 A 18-01-2007
us 5461570 A 24-10-1995
ZA 9504790 B 09-12-1996

EP 0686901 A2 13-12-1995 AT 204390 T 15-09-2001
AU 708971 B2 19-08-1999
BR 9502752 A 05-08-1997
CA 2151359 Al 11-12-1995
4 9501459 A3 15-05-1996
DE 69522147 D1 20-09-2001
DE 69522147 T2 25-04-2002
EP 0686901 A2 13-12-1995
JP 3714994 B2 09-11-2005
JP HO8215997 A 27-08-1996
us 5555504 A 10-09-1996
us 5844802 A 01-12-1998
ZA 9504805 B 09-12-1996

US 6522939 Bl 18-02-2003  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report

