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(57) ABSTRACT 

In order to increase the efficiency of a production process a 
new method is presented. Thereby a flow of items is generated 
in a production system. Electronic devices that are attachable 
to the items are used for tracking the items. An identification 
of a first electronic device attached to a first item is read out. 
The identification is forwarded to a computer system that 
steers the flow of items. Due to a reception of the identifica 
tion by the computer system, a transport status indicating 
authorization or prohibition to process the second item is set. 
The transport status is then transmitted to a second electronic 
device with an authorizing signal that is sent from the com 
puter system to the second electronic device. The second 
electronic device contains a signal receiver circuit for receiv 
ing the authorizing signal and the second electronic device is 
attached to the second item. 
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FIG. 1 PRIOR ART 
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METHOD OF CONTROLLING A 
PRODUCTION PROCESS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the priority, under 35 U.S.C. 
S 119, of European applications EP07020380.7, filed Oct. 18, 
2007, and EP 08160326.8, filed Jul. 14, 2008; the prior appli 
cations are herewith incorporated by reference in their entire 
ties. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

0002 The present invention relates to the technical field of 
controlling a production process with a manufacturing execu 
tion system. 
0003. In the context of this document, the term “item' 
shall be understood in a general way. Typical examples of 
items are not limited to, but include objects that occur in a 
production process Such as raw materials, pre-products, inter 
mediate products, or finished products, assemblies, Sub-as 
semblies, pallets, containers, and components. 
0004. In the context of this document, the term “to process 
an item’ shall be understood in a general way, which is not 
limited to, but includes: 

0005 transformation of the item into another item; 
0006 processing the item together with other items, in 
order to produce a new product; 

0007 transformation of a material that is contained 
within the item (e.g. in case the item is a container) into 
another material; 

0008 processing of a material that is contained within 
the item together with other materials in order to obtain 
another material; 

0009 simply moving the item (e.g. by translation or 
rotation of the item); and 

0010 processing together with other items: in particu 
lar assembling different items to produce a new item 
(either a finished product or a sub-assembly). 

0011. Just-In-Time (JIT) methods are used in discrete 
manufacturing to synchronize the production flow within a 
factory. They can provide a timely response to production 
requests without the need for costly safety-stock inventories 
and avoiding queues and bottlenecks at the key production 
Stages. 
0012. The goal of providing an excellent service level 
keeping at the same time the lowest possible work in process 
(WIP: the undesirable inventory amount caught up in the 
manufacturing process) can be achieved by using JIT tech 
niques also known as “kanban. Basically kanban relies on 
the fact that within a JIT working factory there are two dif 
ferent streams: a flow of materials (often also called forward 
flow of materials) passing through the production stages and 
a stream of information (the “kanban signals, often also 
called backward stream of information) that virtually “pulls' 
the activity of the upstream workstations synchronizing the 
produced goods. A production stage thereby usually contains 
one or more workstations. Kanban uses visual signals in order 
to authorize production activities without the need for releas 
ing and dispatching production orders to the shop floor. Work 
stations operate only when a “production kanban' is received 
producing thena fixed amount of material (eithera Subassem 
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bly or a final product) that is moved to the downstream stage 
when a “movement kanban' is issued. 
0013 The Japanese word “kanban' is a common everyday 
term meaning "sign” or “card': thus kanban is basically a 
signaling System. As its name Suggests, kanban can use cards 
to signal the need for an item. Other devices such as plastic 
markers (kanban squares) can also be used to trigger the 
movement, production, or Supply of a unit in a factory. 
0014 FIG. 1 shows a process of production of items, using 
kanban cards, according to the prior art. An operator OPat a 
workstation WS is authorized to produce only when one or 
more kanban cards K (often in the red color, therefore 
addressed as red labels) are available at the workstation WS. 
Items IT produced are stored in a local inventory INV. each 
with their kanban Kattached. When an item IT is withdrawn 
for consumption CONS, the kanban K is detached and 
returned RET to the workstation WS in order to authorize 
replenishment for the consumed item IT. The total number of 
kanban cards K is limited to balance inventory level with the 
production and consumption ratio of the items IT. This allows 
at the same time to reduce the WIP and to have some items 
ready for asynchronous consumption. 
0015 Traditionally, kanban synchronized production only 
relies on Such visual signals as cards without the need for 
computer systems issuing and tracking production orders. 
However, this simple kanban implementation does not fit 
complex manufacturing cases with bill of materials often 
made by hundreds of different sub-assemblies and compo 
nents. In such circumstances computer systems are helpful in 
order to manage the vast amount of different items and Stock 
Keeping Units (SKUs) present in the shop floor. It is then 
possible to extend the “pull signaling concept of the simple 
kanban rule by implementing a computer-managed "elec 
tronic kanban. Directly following the production requests, 
the electronically issued “kanban signals authorize the mate 
rial handling and the production activities at the workstations, 
taking the place of traditional production orders issued in 
advance by the computer system. When an “electronic kan 
ban' signal is received to authorize a processing, the item to 
be processed is electronically signaled, without the need to 
have a distinct physical card for each of the hundreds of 
possible different items. 
0016. In these complex manufacturing cases, the use of 
radio frequency identification (RFID) to track materials in the 
shop floor wirelessly using radio waves can greatly speed up 
the material handling operations. Moreover, RFID tracking 
can play a major role in Synchronizing JIT operations man 
aged by electronic kanban. 
0017 Electronic kanban works like simple kanban, with 
the only difference that the signals issued are not targeted to 
predefined items but are “generic', i.e. the item to be pro 
duced or moved under authorization of the kanban signal can 
change accordingly to the production needs. The kanban 
visual signal is then just used to synchronize the JIT opera 
tions without explicitly telling what has to be consumed or 
produced: the computer system transforms such 'generic 
kanban' into detailed requests for items to be moved and/or 
subassemblies to be produced. 
0018. The conventional solution adopted up to now is to 
carry out kanban logic by visual signals or kanban cards 
running independently, with the use of RFID technology lim 
ited only to tracking and tracing the resulting material flow. 
0019 FIG.2 shows a process of production of items, using 
RFID identification, according to the prior art. Over a supply 
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chain partner SCP1, raw material is supplied to a manufac 
turer process MP, where the raw materials are transformed 
into intermediate or finished products, before they are handed 
over to a downstream supply chain partner SCP2. 
0020. The manufacturer process MP contains several pro 
duction stages PS, including a receiving terminal, depallet, 
storing, production, packaging storing, picking palletizing, 
and terminal. Each one of the production stages can include 
Sub-production stages (not depicted). An RFID-reading unit 
RFR, located at a production stage PS is used to identify items 
to which an RFID tag is attached, providing real-time detailed 
information about where and when an RFID tag has been 
detected. Such information is used to identify parts, track lot 
history and build material genealogy reports, measure work 
station performances and waste. Production activities are 
coordinated by predefined production rules run by the Manu 
facturing Execution System MES and triggered by the receipt 
of RFID events. The RFID technology extends the capabili 
ties of a MES system but the flow of information that is 
managed only follows the material flow itself without actu 
ally steering the material handling process involved in the 
production activities. 

SUMMARY OF THE INVENTION 

0021. It is accordingly an object of the invention to provide 
a method of controlling a production process which overcome 
the above-mentioned disadvantages of the prior art methods 
and devices of this general type, which increases the effi 
ciency of a production process. 
0022. According to the invention, a flow of items is gen 
erated in a production system. Electronic devices that are 
attachable to the items are used for tracking the items. A first 
electronic device contains an identification RFID tag. The 
first electronic device is attached to a first item that is part of 
the flow of items. The identification of the first electronic 
device is read out of the first electronic device and forwarded 
to a computer system. The computer system steers the flow of 
items. Due to a reception of the identification by the computer 
system, a transport status for a second item that is also part of 
the flow of items is set. The transport status for the second 
item is a parameter that indicates authorization or prohibition 
to process the second item. The transport status for the second 
item is transmitted to a second electronic device that is 
attached to the second item. This is done by an authorizing 
signal that contains the transport status for the second item, 
whereas the authorizing signal is sent from the computer 
system to the second electronic device. In order to receive the 
authorizing signal, the second electronic device contains a 
signal receiver circuit. 
0023. According to a preferred embodiment, the first and 
the second electronic device are at least partially identical in 
architecture. For example, additionally to the identification of 
the first electronic device, the first electronic device contains 
a signal receiver circuit for receiving an authorizing signal 
from the computer system that includes a transport status for 
the first item. Analogously, additionally to the signal receiver 
circuit of the second electronic device, the second electronic 
device contains an identification for identifying the second 
device to the computer system. Preferably all electronic 
devices that are attachable to items in order to track the items 
are at least partially identical in architecture. This way, only 
one class or a limited number of classes of electronic devices 
are required in order to control the production process. 
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0024. According to another preferred embodiment, the 
first electronic device and the second electronic device are 
completely identical, including identical identifications. This 
is particularly useful, if the kind of items the first and second 
electronic devices are attached to are the same. However, 
according to another preferred embodiment, the first and the 
second electronic device contain each a different individual 
identification. This example is useful to individually address 
items to which an electronic device is attached individually. 
These items can be of the same kind, or even different. 
0025. According to another preferred embodiment, the 

first electronic device and the second electronic device each 
contain a signal receiver circuit and an identification. Each 
signal receiver circuit is adapted to receive an authorizing 
signal that contains a transport status indicating authorization 
or prohibition to process the item the electronic device is 
attached to. In addition, the first electronic device and the 
second electronic device each contain an identification for 
being identified to the computer system. 
0026. According to another preferred embodiment due to 
a receiving of the authorizing signal, the second electronic 
device indicates the transport status for the second item with 
a visible signal. This way, personnel that is involved in the 
production process immediately sees if the second item 
allowed to be further processed or not. In case personnel 
erroneously processes the second item, although the transport 
status prohibits this, a mechanism that generates an acoustic 
warning signal or a visible warning signal can be imple 
mented in the second electronic device. 

0027. According to another preferred embodiment, due to 
a receiving of the transport status for the second item by the 
second electronic device, the transport status indicating an 
authorization to be processed, the second item is processed 
automatically. For example, a transportation system carrying 
the second item can be advised to transport the second item to 
the next production stage. 
0028. According to another preferred embodiment the 
computer system contains a MES that has embedded in a 
MES layer a logic for steering the flow of items in the pro 
duction system. The logic preferably includes a workflow 
management system and retrieves information from a data 
base or from an external system for coordinating the flow of 
items. The information can for example include material 
requirements and information of the routing between produc 
tion stages for each item, e.g. in the form of rules. 
0029. According to another preferred embodiment the 
identification of the first electronic device is read out by a 
reading unit that is located at the first production stage due to 
a processing of the first item at a first production stage. In a 
forward direction of the flow of items the second electronic 
device to which the transport status is transmitted is located at 
a second production stage that is located before the first 
production stage. This embodiment is for example useful to 
reorder material for replacing the first item after being pro 
cessed. 

0030. According to another preferred embodiment, the 
identification of the first electronic device is read out by a 
reading unit that is located at the first production stage due to 
a processing of the first item at a first production stage. In a 
forward direction of the flow of items, the second electronic 
device to which the transport status is transmitted, is located 
at a second production stage that is located after the first 
production stage. This embodiment is for example useful to 
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reserve space in the second production stage where an arrival 
of material might be expected due to the processing of the first 
item. 

0031. According to another preferred embodiment, the 
second item is identical to the first item or a material con 
tained in the second item (e.g. in case the item is a container 
or pallet that contains material relevant to the production 
process) is identical to a material contained in the first item. 
0032. According to another preferred embodiment, the 
second item is used for producing an item that is identical to 
the first item or that a material contained in the second item is 
used for producing a material that is identical to a material 
contained in the first item. 

0033 According to another preferred embodiment, the 
reading out of the identification of the first electronic device is 
performed due to a withdrawal of the first item from the 
production system. 
0034. According to another preferred embodiment, wire 
less communication between the electronic devices and the 
computer system are used. For example, the identification of 
the first electronic device (and preferably any identification of 
the other electronic devices) is stored in a radio frequency 
identification (RFID) transponder and read out wirelessly 
from the first electronic device. Preferably all identifications 
to be read out are read out by wireless communication from 
their electronic devices. Also the transport status of the sec 
ond item is transmitted by wireless communication from the 
computer system to the second electronic device (and prefer 
ably the transport status of any other item that is part of the 
flow of items is transmitted by wireless communication to an 
electronic device attached to the item). In other words, one 
could therefore say that this preferred embodiment provides a 
wireless control of material handling in a just in time produc 
tion process. 
0035. According to another preferred embodiment, just 
in-time control of material handling is achieved by placing on 
each of the items to be handled an electronic device that 
combines an RFID tag with a signal receiver unit and a visual 
signaling unit (e.g. a high luminosity LED) that is able to 
produce the visual signal indicating authorization or prohibi 
tion of moving and/or processing the item to which the device 
is attached. For example by using a modified RFID radio 
protocol or a separate protocol for transmitting authorizing 
signals to the devices, it is possible to transmit to on of the 
devices a signal that denies or authorizes the movement of the 
item the device is attached to. Such an active device differs 
from an RFID tag used up to now in that it not only acts as a 
tag traced by an RFID reader, but in that it is also capable to 
react to specific radio commands (i.e. authorizing signals). 
Such commands are used to activate a visual signaling unit 
connected to the device itself. This visual signaling unit can 
for example display simple “STOP” or “GO information by 
lighting the red or the green LEDs which can be used for 
authorizing the movement of the corresponding item to the 
next downstream production stage in accordance to the rout 
ing of the manufactured product. The same antenna of the 
RFID reader unit can be used to transmit the authorizing 
signal to a device, preferably under Supervision of a Software 
control system that manages the overall flow of operations. 
Preferably all items are constantly monitored by an RFID 
identification by the computer system, which typically 
includes an MES. The MES is preferably adapted to compute 
at any time exact material requirements for each stage of the 
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production process thus sending authorizing signals indicat 
ing authorization for being moved just to the required items. 
0036. According to another preferred embodiment, relat 
ing to more complex production systems, the transport status 
of the second item is not only set due to the reception of the 
identification of the first device by the computer system, but 
due to a reception of the identifications of a plurality of 
RFID-tags formed by electronic devices, whereas each of the 
electronic devices is attached to an item within the production 
process. However, there will always be a last RFID (which in 
the logic of the claims is the RFID of the first device) that is 
read out to the computer system, and ultimately causes the 
setting of the status of the second device. Other features 
which are considered as characteristic for the invention are set 
forth in the appended claims. 
0037 Although the invention is illustrated and described 
herein as embodied in a method of controlling a production 
process, it is nevertheless not intended to be limited to the 
details shown, since various modifications and structural 
changes may be made therein without departing from the 
spirit of the invention and within the scope and range of 
equivalents of the claims. 
0038. The construction and method of operation of the 
invention, however, together with additional objects and 
advantages thereof will be best understood from the follow 
ing description of specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWING 

0039 FIG. 1 is an illustration showing a processing of 
production of items, using kanban cards, according to the 
prior art; 
0040 FIG. 2 is an illustration showing a processing of 
production of items, using electronic kanban, according to the 
prior art; 
0041 FIG.3 is an illustration showing a system 99 accord 
ing to a preferred embodiment with means for performing the 
inventive method according to a preferred embodiment; and 
0042 FIG. 4 is a block diagram of an electronic device 
which can be used in order to implement preferred embodi 
ments of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0043 Referring now to the figures of the drawing in detail 
and first, particularly, to FIG. 3 thereof, there is shown a 
system 99 illustrating preferred embodiments of the system 
and the process. The system 99 contains a production system 
98 and a computer system 30. 
0044) The production system 98 contains production 
stages 12, for example workstations and apparatuses for pro 
cessing items 11 that are part of a flow of items 11. For clarity 
reasons, a first one of the production stages is labelled 12a and 
a second production stage is labelled 12b. In this embodi 
ment, in a forward direction of the flow of items the second 
production stage 12b is located before the first production 
stage 12a. Active electronic devices 1 are attachable to the 
items 11. For reasons of clarity, two of the items 11 are 
specifically addressed as the first item 11a (located at produc 
tion stage 12a) and the second item 11b (located at production 
stage 12b) and two of the electronic devices are addressed as 
the first device 1a and the second device 1b. The first device 
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1a is attached to the first item 11a and the second device 1b is 
attached to the second item 11b. 
0045. Each electronic device 1, 1a, 1b is equipped with an 
RFID transponder (also called RFID tag), a signal receiver 
circuit 2 (see FIG. 4) for receiving an authorization status, and 
a visual signaling unit 3 (due to a lack of space in the figure, 
not all items, electronic devices and signaling units are 
labelled with reference signs). Each RFID transponder con 
tains an identification in order to identify the electronic device 
and with it the item the electronic device is attached to. The 
electronic devices 1, 1a, 1b are used to track the presence and 
to authorize the handling of each item 11 with a visual 
“STOP/GO' signal that is displayed on the visual signaling 
unit 3. 
0046. The computer system 30 contains an MES 32, an 
MES production database 34, a business-level information 
system 40 including a system for enterprise resources plan 
ning 42 and an enterprise resources planning database 44. 
According to a preferred embodiment the MES32 is respon 
sible for the overall production control and the data collection 
tasks related to all activities involved in the manufacturing 
process. It is also responsible for the connection with the 
business-level information system 40. The MES32 contains 
a production workflow 36 and a signaling workflow 38. The 
signaling workflow 36 controls the flow of information and 
the production workflow 38 controls the material processing 
and the flow of materials. 
0047. A workflow management system 33 embedded in 
the MESlayer provides the execution logic for the workflows 
for production and for signaling. The workflow management 
system 33 is used for coordinating and synchronizing both, 
the material flow and the signal flows. 
0048 Wireless communication units 20a, 20b (e.g. RFID 
reading units, placed in proximity of key areas and worksta 
tions) are adapted to establish a bi-directional connection 
with an electronic device 1, 1a, 1b, in order to read out the 
identifications from the devices 1, 1a, 1b and in order to 
transmit authorizing signals to the devices 1, 1a, 1b. A Soft 
ware module of the MES 32 is dedicated to manage, under 
control of the appropriate workflow, the data I/O from/to the 
RFID reader units 20. 
0049 According to a preferred embodiment the identifi 
cation IDa of the first electronic device 1a is read out, by the 
wireless communication unit 20a. The identification IDa is 
forwarded to the computer system 30. Due to a reception of 
the identification IDa by the computer system 30, a transport 
status Tb for a second item 11b is set. The transport status Tb 
indicates authorization to process the second item 11b. The 
transport status Tb is transmitted to the second electronic 
device 1b with an authorizing signal sb that is sent from the 
computer system 30 to the second electronic device 1b. The 
second device 1b then indicates the transport status by a 
visual signal, for example agreen light, indicating authoriza 
tion for personnel to process the second item 11b. Alterna 
tively, or in addition to the visual signal, due to the receiving 
of the transport status Tb the second item 11b is processed 
automatically, e.g. by a transportation system (see FIG. 4). 
0050. Further preferred embodiments provide solutions 
suitable for complex manufacturing cases where the flow of 
items 1 and signals are managed by a workflow-capable MES 
32. Visual signals authorizing or prohibiting item movements 
and/or processing are directly displayed on a visual signaling 
unit 3 of the device 1, 1a, 1b that is attached to an item 11, 11a, 
1b, under MES supervision via RFID identification. 
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0051. According to a preferred embodiment, inside the 
computer system 30 at least two workflows are depicted: a 
conventional workflow that controls (by use of product pro 
duction rules) the forward-directed flow of items 11, 11a, 11b 
(moved between the production stages 12, 12a, 12b and trans 
formed from raw materials to intermediate or finished prod 
ucts) and the flow of information for the JIT “pull signals, 
which is often referred to as “backward flow of information', 
although it can also include forward directed information. 
Movement of items 11, 11a, 11b is authorized by visual 
signals generated by the devices 1, 1a, 1b that are attached to 
the items 11, 11a, 11b in order to handle the production 
process. These devices 11, 11a, 11b permit to track material 
movements and at the same time to effectively implement 
'electronic kanban signals used to synchronize both, pro 
duction and item handling. 
0.052 According to a preferred embodiment each produc 
tion stage 12, 12a, 12b in a shop floor is capable to produce a 
great number of different items 11, 11a, 11b (finished prod 
ucts or sub-assemblies). Each of the items 11, 11a, 11b is 
equipped with an electronic device 1, 1a, 1b that is capable to 
receive an authorizing signal that contains a transport status 
indicating authorization or prohibition of a movement of the 
item 11, 11a, 11b, and an RFID-tag for identifying the device 
via an RFID reading unit 20a, 20b to a computer system 30. 
In order to limit the level of WIP in the plant, only a small 
number (one or more) of items 11, 11a, 11b are allowed to be 
present at each production stage 12, 12a, 12b. Workstations 
stay idle until an authorizing signal authorizes the production 
of the next item. 

0053 When some specific item 11a is requested for pro 
cessing (e.g. an assembly operation) by a downstream pro 
duction stage 12b, the system 99 identifies at an upstream 
production stage 12a the just requested item 11a due to an 
RFID tag of an electronic device 1a that is attached to the item 
11a and sends to the device 1a an authorizing signal indicat 
ing authorization for further processing the item. If more than 
one kind of different items 11, 11a are present at the upstream 
production stage 12a, the correct item 11a can then be easily 
and quickly identified by personnel involved in the produc 
tion process due to a visual signal that is displayed on the 
device 1a, and thus be moved to the downstream production 
stage 12b. Intermediate production stages 12 can be located 
between the upstream production stage 12a and the down 
stream production stage, where the item 11a is further pro 
cessed while being moved to the downstream production 
stage 12b. In addition, the intermediate production stages 12 
and the downstream production stage 12b are authorized to 
start working, e.g. in order to refill space left by another item 
11b that was previously just withdrawn from the downstream 
production stage 12b. 
0054 An item that is to be produced can be of the same 
kind of a just withdrawn one, or even of a different kind. The 
MES is capable to discover this (e.g. on the basis of the final 
assembly sequence for the finished products) and, on the basis 
ofa bill of material for what has to be produced, to identify via 
RFID required upstream items 11a. Then the MES sends to 
Such items 11a authorizing signals indicating authorization 
for being moved. Following the same principle, signals are 
backward propagated by the MES to all the upstream produc 
tion stages 12, 12a of the supply chain, on the basis of the JIT 
"pull requests coming from the downstream production 
Stages. 
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0055. The workflow management system 33 is used to 
synchronize these JIT operations. Two main workflows are 
depicted in the computer system 30: the production workflow 
36 for tracking the material flow and the signaling workflow 
38 for steering the material flow by electronic authorizing 
signals triggered by "pull actions from a production stage. 
The signaling workflow 38 thereby steers the items 11, 11a, 
11b and enables quick and easy visual identification at the 
location of the required items, thus simplifying and speeding 
up overall material handling procedures. 
0056. The handling of items 11, 11a, 11b can then be 
automated and/or be performed manually. When handled 
manually, items 11, 11a, 11b to be moved can be immediately 
spotted by the shop floor personnel looking at the visual 
signals that authorize the movements. 
0057 The following table shows an example of a material 
oriented workflow and a signal oriented workflow. In this 
example items are containers that hold materials. 

Step Material oriented Signal oriented 
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0058. The underlying MES infrastructure hosts both the 
control workflows and the basic services for the interconnec 
tion and communication with the RFID layer and the shop 
floor automation. The combination of RFID tracking with 
direct visual signaling permits to steer the material handling 
in a Just in Time way. False movements, job queuing and 
excess of WIP are then avoided in advance. 
0059. Further preferred and with regard to FIG. 3 more 
detailed embodiments are in the following discussed, based 
on FIG.4, describing the devices 1, 1a, 1b, the RFID reading 
units 20a, 20b and a transport system 6 in more detail. 
0060 An optionally automated transport machine 6 is 
attached to a movable item 11, like for example a box or any 
other merchandise that follows logistical transport require 
ments in a production line or in a storage area for products. In 
order to permit an identification of one of such movable items 
11, a device 1 like an electronic ID-tag is attached to the item 
(and hence displaced with the item), whereby the device 1 

1 Wait for a request for an material from 
a workstation 

2 <<A request for a material arrives.>> 
3 Identify at an upstream workstation via RFID 

the container carrying the 
requested material 

4 Sendan authorizing signal to the 
electronic device attached to the 
container in order to authorize 
movement for withdrawal 

5 Move container to the requesting 
workstation, withdraw the 
material, leave the container empty 

Identify via RFID the empty container 
and send an authorizing signal to the 
electronic device attached to the 
empty container in order to authorize 
return to the upstream workstation 

6 Move back the empty container 
and wait for production 
authorization 

7 Identify next material to be produced 
to replace the withdrawn one 

8 Send a kanban signal to authorize 
production of the new material 

9 <<The electronic kanban signal 
received authorizes production of 
a new materialse 

O Check bill of material for the new Identify via RFID all the containers 
material and ask for the required carrying the required components 
components 

1 Send authorizing signals to the 
containers carrying the components to 
authorize the movement for 
withdrawal 

2 Move the containers carrying the 
required components next to the 
assembly workstation 

3 Withdraw requested components, Identify via RFID the empty container 
leave the containers empty and send an authorizing signal to the 

container in order to authorize their 
return to the upstream stage 

4 Move back the empty containers Send kanban signals to the upstream 
stage to authorize replacement of the 
withdrawn components 

5 Start producing the new material 
by assembling the components 

6 Store the material produced in a Identify via RFID the container with 
container next to the workstation the new material and wait for new 

requests 
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provides a communication path with an external ID-tag 
reader, such as e.g. the RFID reading unit 20a, 20b described 
in FIG. 3, containing a transmitting Source 9 and a receiving 
element forgetting identification data of the movable item 11. 
0061 The transmitting source 9 transmits a wave 10a to 
the device 1 for electronic identification of the movable item 
11. The signal receiver circuit 2 receives the wave via an 
antenna 8, demodulates it and passes the resulting signal to a 
microchip 4. The microchip 4 is connected to a visual signal 
ing unit 3 and with signaling digital output 5. By the signaling 
digital output, the microchip transmits data to a transportation 
system 6 if an automated logistical unit performs the transport 
otherwise data are transmitted optically/visually to an opera 
tor that can manually act on the logistic. The microchip stores 
the needed data in a non-volatile memory 7. The non-volatile 
memory can also contain identification data or serial numbers 
of movable item 11. This data can be modulated into a 
reflected wave the signal receiver circuit 2 reflects to the 
transmitting source 9. 
0062. The device 1 can be used for electronic identifica 
tion of items and contains a signal receiver circuit 2 and a 
signaling unit (preferably visual) that, based on a received 
signal at the signal receiver circuit 2, indicates a transport 
status of an item to which the device 1 for electronic identi 
fication of items is attachable. The proposed solution advan 
tageously enables the implementation of Just-In-Time han 
dling of items making it possible not only to track movements 
of the item but also to steer them, thus avoiding potential 
queues and production bottlenecks. Over the signaling device 
containing a visual signaling unit 3 it is possible to provide a 
(optical) digital output of logistical information data that are 
interpretable by a human operator or any other else “viewing 
machine interface. It is also possible to realize the signaling 
device with some digital signaling output transmission device 
that enable a communication between the item and an auto 
mated machine. 
0063. In a preferred embodiment, a microchip 4 is con 
nected to the signal receiver circuit 2 and contains means for 
adapting a received signal in order to provide information 
readable by one or more further connected devices. This 
advantageously allows the adaptation of the device to numer 
ous customisable applications and makes it possible to con 
nect the device to numerous devices used in an automation 
process. 
0064. In a preferred embodiment, the microchip 4 is con 
nected to the visual signaling unit 3 and has means for trans 
mitting transport status indication commands to the visual 
signaling unit 3. The advantage is that the microchip 4 can be 
programmed to Suit any requirements in order to control 
different types of visual signaling units. 
0065. In a preferred embodiment, the microchip 4 is con 
nected to and has means for transmitting transportation com 
mands via a signaling digital output 5 to a transportation 
system 6. This advantageously makes the device more flex 
ible to requirements of system automation and expands the 
possibilities of use of the device. 
0066. In a preferred embodiment, the signal receiver cir 
cuit 2 contains a non-volatile memory unit 7 used to store the 
product identification data and the transportation and trans 
port status indication commands. The advantage is that all 
data needed by the microchip 4 as well as information about 
the item the device is attached on is stored in a way that the 
data and information is available at all times and does not 
need to be reloaded every time the device is used. 
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0067. In a preferred embodiment, the visual signaling unit 
3 contains color-coded means or other variable visual patterns 
indicating whether the transport of the product is to be 
stopped or continued. This advantageously makes it easier for 
logistics personnel to determine the status of an item to be 
transported. 
0068. In a preferred embodiment, the visual signaling unit 
3 additionally contains color-coded means or other variable 
visual patterns indicating whether the product is to be placed 
in a production holding pattern. The advantage is that logis 
tics personnel or a machine easily determines if an item is 
ready to be processed by further means. 
0069. In a preferred embodiment, the visual signaling unit 
3 contains optical emitting means, ideally control lamps 
or/and optoelectronic devices, each separately emitting light 
of a different color. The advantage is that numerous different 
states of an item in terms of transportation, Sorting or further 
processing can be signalized. 
0070. In another preferred embodiment, the visual signal 
ing unit 3 contains an electronic paper (e-paper) device. One 
important advantage of the electronic paper device is that the 
image can be maintained without a constant Supply of power. 
The electronic paper device can provide and display logistic 
information related to transport status of the movable item 11 
both in a human-readable and in a machine readable format 
(barcode or other), thus enabling the usage of existing bar 
code readers widely employed for logistic purposes. 
0071. In a preferred embodiment, the visual signaling unit 
3 provides the variable visual pattern in the form of a barcode 
or a 2D image code that can be read by Standard optical 
scanners. This advantageously increases the efficiency of the 
item handling insofar that widely spread standard machines 
can be used to interpret the barcode or 2D image code in order 
to automate the process of item displacement, sorting or 
Storage. 
0072. In a preferred embodiment, the signal receiver cir 
cuit 2 contains at least one antenna 8. Furthermore the signal 
receiver circuit 2 can be adapted to receiving radio frequency 
signals. This advantageously enables the device to receive 
signals and commands from a remote device wirelessly. 
0073. In a preferred embodiment, the signal receiver cir 
cuit 2 is powered by a battery. This advantageously makes the 
device independent of outer power sources. 
0074. In a preferred embodiment, the signal receiver cir 
cuit 2 is powered by a current induced by an electromagnetic 
wave 10a provided by a transmitting source9 which is located 
in reception range of the signal receiver circuit 2. Another 
way the power delivering for the device can be achieved is 
advantageously by rendering the device passive in a way that 
the power is provided externally and wirelessly. 
0075. In a preferred embodiment, the visual signaling unit 
3 is powered by the current induced by the electromagnetic 
wave 10a provided by the transmitting source 9 which is 
located in reception range of the signal receiver circuit 2. This 
advantageously renders the signaling unit independent of 
local power furnishing, for example by getting the power 
from the signal receiver circuit 2. 
0076. In a preferred embodiment, the signal receiver cir 
cuit 2 has means to demodulate a modulated signal contained 
in the electromagnetic wave 10a provided by the transmitting 
source 9 and interpret a thereby demodulated signal. The 
advantage is that any commands or information can be wire 
lessly sent to the device, the latter having the capability to 
interpret the commands or information. 
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0077. In a preferred embodiment, the signal receiver cir 
cuit 2 has means to reflect to the transmitting Source 9 an 
electromagnetic wave 10b. The advantage is that the device 
does not need an explicit sender unit, thereby simplifying the 
circuits of the device. 
0078. In a preferred embodiment, the signal receiver cir 
cuit 2 has means to modulate stored information into the 
reflected electromagnetic wave 10b. The advantage is that the 
device is able to add information which it stores to the elec 
tromagnetic wave 10b, thereby enabling a remote system to 
read the information, for example identification or serial 
numbers, transport destination data, information on the prod 
uct (inflammable, fragile, etc.), etc. 
0079. In a preferred embodiment, the transmitting source 
9 and the signal receiver circuit 2 use a proprietary protocol 
for the exchange of data. This advantageously enables the 
device to be used by different wireless communication sys 
tems. A further advantage is that for example security sensi 
tive data can be wirelessly transmitted using a transmission 
protocol only known to the authorized system for i.e. logis 
tics. 
0080. In another preferred environment the transmitting 
source 9 and the signal receiver circuit 2 use a standard RFID 
protocol for the exchange of data. This advantageously allows 
the use of existing devices 1 for electronic identification of 
items which support uniquely the standard RFID protocol, 
thus rendering the present invention compatible to state of the 
art Solutions. 
0081. In a further preferred embodiment of the invention, 
a system for tracking and transportation of an item is pro 
posed, containing the device 1 for electronic identification of 
items and an electronic product tracker, wherein the elec 
tronic product tracker contains means for receiving and inter 
preting commands from the product identification device 1 
via a signaling output in order to locate the position of the 
device. This advantageously provides a higher range of flex 
ibility in handling the device by enabling the system to auto 
matically read out needed information from the device, for 
example destination of storage of product handling informa 
tion. 
0082. The system can contain an electronically controlled 
product transporter, wherein the electronically controlled 
product transporter contains means for receiving and inter 
preting commands from the product identification device 1 
via the signaling output in order to move and sort products 
and materials. This advantageously automates a logistic path 
for an item to be transported and avoids time wasting as well 
as the intervention of personnel. 
0083. The signaling output mentioned above can be a sig 
naling digital output 5 or/and a visual signaling unit 3. This 
makes the system easily and flexibly adaptable to interfaces 
and signal input devices connected to further machines 
involved in the transportation or tracking of items. 
0084. The invention presents advantageously a possible 
use of the device for controlling a location based logistic of 
movable items in an area, providing an improvement of the all 
in all efficiency of the logistics system by for example making 
it easy to analyze bottlenecks or dealing with high load times. 
Furthermore it is possible to centralize all information from 
numerous items in order to have an improved overview about 
all involved logistical processes. 
0085. Another advantage is the use of the device for trig 
gering at least one displacement machine, for example if the 
item and its device are entering an action area of the said 
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machine. Instead of triggering a machine, the device can also 
be used for indicating (over the visual signaling unit 3) to 
human operators if or/and which one of a plurality of items 
has to be carried from a place to another place. For example, 
if the visual signaling unit 3 Switches a green light, the item 
can be moved from its present place to another one. If the 
visual signaling unit 3 Switches ared light, the item has to stay 
at its present place. If the visual signaling unit 3 Switches a 
yellow light, the item is at wrong place and the location of 
item has to be manually controlled. The visual signaling unit 
3 can also contain more visual signaling codes that deliver 
finer information on the way of achieving a logistical process. 

1. A method for controlling a production process, which 
comprises the steps of 

generating a flow of items in a production system, the items 
having electronic devices attached for tracking the 
items; 

reading out an identification of a first electronic device of 
the electronic devices, the first electronic device being 
attached to a first item of the items; 

forwarding the identification to a computer system that 
steers the flow of items; 

setting a transport status for a second item of the items due 
to a reception of the identification by the computer sys 
tem, the transport status indicating authorization or pro 
hibition to process the second item; and 

transmitting the transport status to a second electronic 
device of the electronic devices with an authorizing sig 
nal sent from the computer system to the second elec 
tronic device, the second electronic device containing a 
signal receiver circuit for receiving the authorizing sig 
nal and the second electronic device being attached to 
the second item. 

2. The method according to claim 1, which further com 
prises forming the first electronic device and the second elec 
tronic device to be at least partially identical in architecture. 

3. The method according to claim 1, wherein each of the 
first electronic device and the second electronic device have: 

the signal receiver circuit for receiving authorizing signals, 
whereas each received authorizing signal contains the 
transport status indicating authorization or prohibition 
to process the item having the attached electronic 
device; and 

the identification for identifying the electronic device that 
contains the identification via a wireless communication 
unit to the computer system. 

4. The method according to claim 1, which further com 
prises upon receiving the authorizing signal, indicating, via 
the second electronic device, the transport status for the sec 
ond item with a visible signal. 

5. The method according to claim 1, which further com 
prises upon receiving the transport status for the second item 
by the second electronic device, the transport status indicat 
ing an authorization to be processed, the second item is pro 
cessed automatically. 

6. The method according to claim 1, wherein the computer 
system contains a manufacturing execution system having a 
MESlayer with execution logic for steering the flow of items 
in the production system. 

7. The method according to claim 6, wherein the execution 
logic contains a workflow management system. 
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8. The method according to claim 6, which further com 
prises retrieving, via the execution logic, information from a 
database or from an external system for coordinating the flow 
of items. 

9. The method according to claim 1, wherein due to a 
processing of the first item at a first production stage, the 
identification of the first electronic device is read out by a 
reading unit that is located at the first production stage, 
whereas in a forward direction of the flow of items the second 
electronic device to which the transport status is transmitted is 
located at a second production stage that is located before the 
first production stage. 

10. The method according to claim 1, wherein due to a 
processing of the first item at a first production stage, the 
identification of the first electronic device is read out by a 
reading unit that is located at the first production stage, 
whereas in a forward direction of the flow of items, the second 
electronic device to which the transport status is transmitted is 
located at a second production stage that is located after the 
first production stage. 

11. The method according to claim 1, which further com 
prises performing one of the steps of 

forming the second item to be identical to the first item; and 
forming a material contained in the second item to be 

identical to a material contained in the first item. 
12. The method according to claim 1, which further com 

prises performing one of the following steps: 
using the second item for producing an item that is identical 

to the first item; and 
using a material contained in the second item for producing 

a material that is identical to the material contained in the 
first item. 
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13. The method according to claim 1, which further com 
prises performing the reading out of the identification of the 
first electronic device due to a withdrawal of the first item 
from the production system. 

14. The method according to claim 1, wherein the first 
electronic device and the second electronic device communi 
cate by a wireless technology with the computer system. 

15. A system, comprising: 
means programmed to: 

generate a flow of items in a production system, the 
items having electronic devices attached for tracking 
the items; 

read out an identification of a first electronic device of 
the electronic devices, the first electronic device being 
attached to a first item of the items; 

forward the identification to a computer system that 
steers the flow of items; 

set a transport status for a second item of the items due to 
a reception of the identification by the computer sys 
tem, the transport status indicating authorization or 
prohibition to process the second item; and 

transmit a transport status to a second electronic device 
of the electronic devices with an authorizing signal 
sent from the computer system to the second elec 
tronic device, the second electronic device containing 
a signal receiver circuit for receiving the authorizing 
signal and the second electronic device being attached 
to the second item. 
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