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1. Introduction

This document outlines the operation of the integrated traceability system, relating to the
delivery of:

= D3.5: Integrated traceability system (M30)
= D3.6: Report on traceability systemintegration (M30)

The associate milestoneis:
= M3.4: Optimised and complete integrated operating system (M36)

The integrated traceability system has been developed as the outcomeat M30. The system
is achieved by implementing the application interfaces integrating the RFID enabled
traceability system (outcome of M3.3)interfaced with the Database system to the
production line.

This report illustrates the functions and operations of the integrated traceability system. A
brief introduction of the system architecture and functions is given, and the details of the
operation steps are provided in the following sections.

2. The IntegratedTraceability System

The integration work in the current stage mainly focuses on the software interfaces to
interact with the line controller, share data in Database with other modules, and request
data from other modules. For compatibility and interoperability of the modules in the line,
the standard TCP message protocol ZeroMQ (ZMQ or OMQ) and data format JavaScript
Object Notation (JSON) are employed in the traceability system. The events and actions
handling is based on the Life Cycle State Machine (LCSM).This section illustrates the system
architecture, functionality, and process model of the RFID traceability system.

2.1 System Architecture

In the RFID traceability system, the RFID readers with multiple antennas located in the
production lines are interfaced to a local area network with a router. The RFID traceability
software application manages the RFID readers and receives tag information obtained from
the readers. All traceability information is stored in the database. The user can search
current and history information with the traceability application and handheld reader
application.

Fromthe data flow perspective, the functional modules can be described with diagram in
Figure 1. The traceability system mainly consists of four modules: traceability software
application, handheld reader application, database, and RFID module.
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Figure 1Diagramof the Functional Modules

When integrated to the line, the traceability system communicates with the line controller

and other modules for command request and information sharing through ZMQ messages.

The information in the Database can be requested by other modules, and the traceability

system can request data from other modules also.

2.2 Application Interface for Integration

The ZMQ based message interface for data request operation is as shown in Figure 2.

Data
request

Connect}

Line Controller

\—COF‘neCt» Back: bind("tcp://*:5556") «——— ===
Front: bind("tcp://*:5555")

Figure 2ZMQ Interface for Data Request
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As shown in Figure 2, the traceability application connects to a TCP ports as a ZMQ DEALER,
and modules requesting data are also connect to a ZMQ ROUTER. The modules send a ZMQ

message in JSON to the traceability application. The traceability application receives the

message, parses the JSON message, executes the request, wraps the data in JSON, and then

replies the message to the requester. On the other hand, the traceability system can also
request data from the other modules in the line. The line controller works as a ZMQ Client.
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In the data interface, the ZMQ ROUTER plays a very important role. It forwards module X’s
request to the traceability application and the forwards traceability application’s reply back
to module X. It also forwards traceability applications data request to module X and forward
back module X’s reply. In addition, it forwards traceability application’s broadcasting
information to all connected modules.

2.3 Functionality

The traceability system is required to be able to track the product information automatically
when the production line is running. By locating the antennas in the production lines, the
product with RFID tags are recorded and stored to the database automatically. Then, all
related information such as supplier information, weight and quality, price, logistic unit
information, and other optional information are linked together with few human assistants.

The function of the RFID tracking system is to record a tag ID of the production line, and
then provide all related information linkedto the tag ID. Before the main operation process,
the preparation work needs to be done in the background:

= Monitor the RFID readers and configure them
=  Monitor ZMQ command messages from the line
= Monitor the ZMQ data request message from other modules and reply

When the registered containers are ready, the main operation process for information
trackingcan be started:

= New material subdivision - With the RFID detected containers, the source material
can be put into containers before packaging.

= Packaging - After providing the product information in ‘Batch Setting’ and ‘Package
Setting’, user can start the system for packaging recording to create records in
database. Unique IDs detected are broadcast to the line.

= Logistic unit - User can select detected available containers and register selected
containers as a logistic unit.

= Delivery - User can select a customer and sending place to create a database record
of dispatching a logistical unit.

= Scan and Query - With unique RFID tag IDs, all related information stored in
database can be retrieved with the traceability application or a handheld reader.
User can also request information of a product from other modules, such as WP4
DAQ module.

In all the above steps, the RFID tag ID is used as a unique information to associate different
processes and track the objects automatically in the production line.
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2.4 Process Model

With RFID devices implemented in the traceability system, the production line process is
then assisted with the RFID modules and product information is recorded in database
automatically. The process model is designed as shown in Figure 3. The components with
RFID icons are the processes enhanced with RFID tracing, and those without RFID icons are

Batch setting
Setting done?

Yes

operated by human only.

New material Manageme Subdivision
registration ) ()

Start
packaging

Application
start

Packaging Packagmg
setting dlspla recordmg
wJJ \50
<Rules matching *
e mmm e :
Finish < . / Delivery Loglstlc un|t
/[ /7

Figure 3Process Model of the RFID Traceability System

No

When new material for packing arrives, user needs to manually register the materials with
the system. The containers are also registered with RFID tags in the management process.
Then, after the batch setting, the packaging job can be started by clicking on the ‘Start’
button. The packaging stops when user set rules are satisfied or the user manually stops it.
The RFID tagged containersavailable can be registered as logistic units by clicking on
‘Register’ button. User can then select a valid customer and a sending place to create a
record of dispatching a logistic unit by clicking on ‘Send’ in delivery window.

Through the process, the user can observe the information by query & search function, and
command and data request from the line and other modules are handled. The records of
registered containers in management, containers for subdivision, packing jobs, logistic units,
and sent delivery units can be searched and checked by object ID or tag ID.

3. Operation Steps

This section provides the steps on how to use the RFID enabled traceability system. There
are 8 steps using the RFID traceability system: RFID configuration, container registration,
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new material registration, subdivision, packaging, logistic unit, delivery, and scan and query.
Details of functions and operations in each step are described in the sub-sections.
Screenshots of the operation interfaces are provided as well.

There are operational interfaces for all the above steps in the main interface (as shown in
Figure 4) of the RFID traceability system. The operation interface for each step of function
can be called out by clicking on the buttons on the top of main interface.
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Figure 4Main Interface of RFID Traceability System

Different from the previous version, the integrated version added a textbox on the bottom
right to display line command and data request messages, heartbeating,and reply of the
traceability system.

3.1 RFID Configuration

Before the RFID hardware modules can be used for information tracking, they need to be
configured. The configuration consists of two steps:

RFID reader initialisation, and

Reader/antenna location setting

RFID reader initialisation is to connect to the RFID reader and set some parameters with
protocols and command sets of the reader. This process is completed with a background
thread automatically without user’ attention. When the initialisation is finished, the readers
and their state are shown in the interface for the user to perform the further operations.
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In order to provide an interface for the user to observe the RFID readers and the tags
recognised, a ‘RFID Configuration’ window is designed as shown in Figure 5. This interface,
(1) shows the reader information, (2) lists the state change of the readers with timestamp,
(3) shows the raw tag messages, (4) gives the unused tag items with locations, (5) presents
the object item messages, such as small packages, internaland external containers.

mF RFID Configuration [=[==]

Reader Information:
:New Reader Found, IP: 192.168.0.100, Name:Reader2

dng Reader2(192.168.0.100) Reader is success] Staried
Working Reader!(192.168.0.10: Reader is suocesshully Stared 121:35:42
orking Readert( gl eres [21:35:45] Reader Reader? (152 168.0.100)is Connected.
[21/35:45] New Reader Found, IF: 192.163.0.102, Name: Reader]

[21:35:45]:Reader Reader1 (192.168.0.102)is Connected.
[21:36:30]:Reader Reader1 (192.168.0.102)is Started
[21:36:33]:Reader ReaderZ (192.168.0.100) is Started

@

Only Show Un-Used Tag
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E2003037850F008717106285,2014/08/17 21:37:06.375,2014/08/17.21:37:06. E2009037850F008517106... |3416 Line: 1, Fe... | 21:37.06 .. | Lingy!, Fe... | 21:37.06.413 Readerl... |81 Unused  |na
578 1 Beadert, 1521680 102.18838 EZ0030373814003120204.. | 26585 | Line:1.P.. 21.3708%, Mg/l Pa.. 213706512 | Readerl.. |25 Unused |ra i
Bm?me 4405/17.21:37.06.981,2014/09/17.21:37.06. | E2009037850F008717106... | 1683.8 Line: 1. P... |21:37.069... [Lne: 1, Pa... 21:37.04.529 Feaderl... 23 Unused  |na
1 Readerl, !
00.1B:5F-00-8F E5 3 DOODDO00DDOOODOOOCO0D | 107398 | Subdivision | 21:37:071_|Subdivision | 21:370683 | Remder? | 104 Unused _na =
00000000000000000C000642, 21:37:07.122,2014/09/17.21:37:07.
122,0 Reader2, 192,163,010, 10775°¢ el B
00.1E:5F-00-8F E5 ] Object ! Last Last Seen Found
200303782 1400342020403A 2014/09/17,21:37.07.127, 2014/09/17.2137.07 | Obiiect Type D Location  Time Location  Time by Tag Times RSS1
127,0,Reader,192.162.0.100.2975.1
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[10102020303040405050606,2014/08/17.21:37:07.192.2014/08/17.21:37.07.
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Figure 5RFID Configuration Interface
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Figure 6RFID Reader/Antenna Location Setting
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Figure 6gives the operation interface for reader/antenna location setting in the production
line. The user can specify the plant and production line first, and then set the reader and
antennas in the format ‘Reader Name:Antenna ID;’. The input data is accepted as the valid
setting for the operations and the data is stored until new setting is initiated.

3.2 Container Registration

The container registration interface is in the ‘Management Window’, which could be called
out by clicking on the ‘Management’ button in the main interface of the traceability system.

me Managment EI = I@
Input Cortainers | Output Containers | Suppliers I Plart I Category I Products | U T B (AU L L T ST AT
Input Container: Refresh Tag ID RSSI Time Stamp
Basic Informati
. Ssic fnomaton 01010202030304... | 91137 21:38:36.626
Container ID: 1{Content Tomato Raw) = Container |D: an.
Cortirar D: 2{Cortart: Tometo, Ra _ E2001063100801 .. | 23107 21:38:36.650
Conainer ID: HContent: Empty) Capacity: 00106310080 0
Cortainer Type: E2001063100801... | 21657 21:38:36.660
RFID:
Barcode:
Valid *  InUse: -
o r - Cancel
Figure 7Input Container Registration Interface
i —
P Managment EII = I@
Input Containers | Output Containers ‘supp“eﬁ I Plant ICategoryI F‘mdudsl Unused Tags Found in "Management’ Antenna
Qutput Container: Refresh ) Tag ID R5SI Time Stamp
S } Basic I 01010202030304... | 9308 21:39:45.720
Container ID: 1 {Content: - - 3
Cortainer 0. 2 {Conier | Centaner ID: 12 E2001063100801_ | 23656 21:39:45 710
Conziner |D: 3 {Conint ) Capacity: 20 007106310080 19:45 40
Consiner ID: 10 (Comznt: | Cortainer Type: MNormal
: E2001063100801... |2045.2 21:35:45.700
Continer ID: 11 (Content: )
Contziner |D: 12 (Content ) RFID: E2005002431400322
Container |D: 13 (Content ) .
e ID: 14| m Barcode: Not Assigned
Container ID: 13 {Content } Valid:  Yes v InUse: No =

Contsiner ID: 16 (Contert: )
Contsiner ID: 17 {Contert: )
Contsiner ID: 18 {Contert: )
Contsiner ID: 19 {Content: )

Cancel

Figure 80utput Container Registration Interface
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As shown in Figures 7 and 8, on the left are the input/output containers and on the right are
the list of detected tag IDs. User can select a container and then assign a tag ID by double
clicking on one of the IDs in the list and click ‘Update’ button to confirm. Only the unused
tag IDs are displayed in the list and it is updated in real-time.

In addition to container registration, the user can create new suppliers, plants, production
lines, and product information by manual inputs in the ‘Management Windows’'.

3.3 New Material Registration

Before subdivision and packing, the incoming new material needs to be registered manually
by the user to create records for the incoming goods batch.

As shown in Figure 9, the ‘New Goods Registration’ interface can be called out by clicking on
the ‘New Material’ button in the main interface. The information to input is:supplier
information, weight and quality information, logistic unit information of the batch, and
other optional information. The records for incoming goods batch can be created by clicking
on the ‘Update’ button when all necessary information is provided.
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Figure 9New Material Registration Interface

3.4 Subdivision

The source material needs to be put into containers before it is used for packing. This
activity is referred to as ‘Subdivision’. The subdivision interface as shown in Figure 10can be
called out by clicking on the ‘Subdivision’ button in the main interface.
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Before the subdivision, the incoming goods batch should be selected. The user can query
the last 10 incoming goods batches by clicking on the ‘Show Recent 10 Batches’ button, or
searching goods batches by date.

Whenthe user selects a goods batch from the searched results, a list of valid containers is
showing up in ‘Detected Container Section’. The list shows containers detected in
subdivision location only and it is updated in real-time. The user can pick up a container
from the list and click on the ‘OK’ button to confirm the ‘Subdivision’.

15 Goods Sub-division (== |[=]
Now, Assign Containers For Goods Batch ID: 17.
Show Recent 10 Batches | Or Search by Date: 18/09/2014 [~ Assigned Containers
ID MName Product Received Weightzs  Remaining Descriptio
1 Tomato_Batch01 | Tomato_Raw | 20/12/... | 1000 980
greater Tomato_Raw | 31/01/... | 1000 1000
7 i o o 12 (1000 (1000
16 tests Tomato_Raw 3A27. | 1000 1000
18 tests Tomato_Raw | 28/127... | 1000 555
15 walked Tomato_Raw | 28/12/... | 1000 1000
All Avalible Containers Detected Containers Selected Containers
Container: 3{ Capacity:1 Container: 2( Capacity:5)
! = k Operator:  Test Operator
[ Camcel | [ oK

Figure 10Subdivision Interface

3.5 Packaging
(1) Batch/Lot Setting

Before packaging record can be started, the user needs to configure the job setting which
can be found in the ‘Batch/Lot Setting” window as shown in Figure 11.

Four kinds of information are required in the batch setting: name of product, production
line information, procedure set, categories of ingredients, and output product type and its
GTIN number.

The production line is then ready for recording the packaging activities when the user clicks
on the ‘OK’ button to confirm the provided information. The main window is also updated
as shown in Figure 12.
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Located in Plant: Plant01962

GLN: 9095393

Step 2: Choose Procedure Template

Product Name: Tomato Operator:  Tester_01
{Leave Blank fo use
BT T ELEE, Step 3: Choose Ingredients Infomation
Comments: Set Name: UK Tomato -
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Step 4: Choose Output Product Type

test001
Procedure set 1D: 1
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Type 1D: 1

[(Choose | [ Edt |

Product GTIN: 900635838590 Qc: A
Descirption: - —_— - .
Category: Tomato{Category  Source: UK
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Process List: Step 1: ttn i Attributes:
Step Z: tnutru Size(Tomato) ----6BCm
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Figure 11 Batch/Lot Setting Interface
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Figure 12Updated Main Interface after Batch/Lot Setting
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(2) Packaging Setting

The ‘Packaging Setting” window is used to observe the RFID modules and display them in
real-time. The interface can be called out by clicking on ‘Packaging Setting’ button in the
main interface.

When the packaging recording is started, the application will select all detected input
containers as the ‘source’ and a container with the greatest RSSI listed in the output
containers as the output container. The process is as shown in Figure 13.

=

a5l Packaging Setting =1 | >
Confirmed Input Containers Detected Packaging Units Confirmed Qutput Containers
Detected Input Containers Detected Output Containers
15:05:20] Container 1:Remain: 5/5:R5S1:239 Output Container ID: 10; Capacity:22  »
[15:05:20] Container 22Remain: 5/5;R551:221 Output Container ID: 11; Capacity:22 —
Output Container ID: 12; Capacity:20 | _
[ ) Output Container ID: 13; Capacity:20 |~
14:31]: Weight Settings Confimed
{14:31}: W:ght Seﬂ::g: Ccn’r‘:med Output Container ID: 14; Capacity:20 —

Output Container ID: 15; Capacity:20
Output Container ID: 16; Capacity:20 ~

All Valid Input Containers (Info only) All Valid Qutput Containers (Info only)
= = Demo Attributes Settings - -
Output Container ID: 10; Capacity:22  »
Input Container ID: 2Remain: 5 Output Container ID: 11; Capacity:
Gross Weight = Net. + Tare Output Container ID: 12; Capacity:20
500 g 500 g 9 g Output Container ID: 13; Capacity:20 |=

Qutput Container ID: 14; Capacity:20

Vaity: + 10 g T Output Container ID: 15; Capacity:20 |
Output Container ID: 16; Capacity:20

Output Container ID: 17; Capacity:20 -

Figure 13 Input and Out Containers are Automatically Selected by the System

(3) Packaging Recording

The function of detecting and recording a product package relies on the RFID module. Each
package should be assigned a RFID tag, and the RFID detection needs to follow the rules as
below:

= The tagis new with no record in the database

= The tagis detected in the location of ‘Package’

= The packaging job is running

= The input containers and output containers are both confirmed

If above rules are matched, a package is confirmed and a record is created in the database.
The display in the interface is also updated as shown in Figure 14. Packaging will be stopped
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if the rules are not matched. An example of packaging stop due to lacking of input container

is as shown in Figure 15.

5l Packaging Setting

Confirmed Input Containers

Container TRemain: 55 |

Container 2.Remain: 5/5

Detected Input Containers

15:05:20] Container 1:Remain: 5/5,R551:239
[15:05:20] Container 2:Remain: 5/5:R851:221

All Valid Input Containers (Info only)

Input Container ID: 1:Remain: 5
Input Container ID: 2.Remain: 5

Detected Packaging Units

[14:35]: Weight Settings Corfimed

Demo Attributes Settings

e =E]=]
Confirmed Qutput Containers

Container 1:Remain: 1020 |

Detected Output Containers

Qutput Container ID: 10; Capaci

Output Container ID: 11; Capacity:22 [
Output Container ID: 12; Capacity:20 |_
Output Container ID: 13; Capacity:20 |~
Qutput Container ID: 14; Capacity:20
Qutput Container ID: 15; Capacity:20
Qutput Container ID: 16; Capacity:20 -

All Valid Output Containers (Info only)

Qutput Container ID: 10; Capaci

Quiput Container ID: 11: Capacity:22

Gross Weight = Net. + Tare Output Container ID: 12; Capacity:20
500 g 500 a 9 g Output Container ID: 13; Capacity:20 |=
Qutput Container ID: 14; Capacity:20
Vaity: =+ 10 g Undat Cutput Container ID: 15; Capacity:20
Qutput Container ID: 16; Capacity:20
Output Container ID: 17, Capacity:20 -
Figure 14Packaging Recording Interface
s Packaging Setting ===
Confirmed Input Containers Detected Packaging Units Confirmed Output Containers

Detected Input Containers

All Valid Input Containers (Info only)

Package: Test Job Batch1{E20010631008012812,
Package: Test Job Batch1(E2001063100801258154)
Package: Test Job Batch1{E2001063100801258192]

Demo Attrbutes Settings

Gross Weight =
500 |

Net.
500

Vaity: =+ 10 a

Detected Qutput Containers

Output Container ID: 13; Capacity:20
Qutput Container ID: 14; Capacity:20
Output Container ID: 15; Capacity:20
Output Container ID: 16; Capacity:20
Qutput Container ID: 17; Capacity:20
Output Container ID: 18; Capacity:28
QOutput Container ID: 19; Capacity:20

1 me|

All Valid Output Containers (Info only)

Output Container ID: 12; Capacity:20
Qutput Container ID: 13; Capacity:20
Output Container ID: 14; Capacity:20
Output Container ID: 15; Capacity:20
Qutput Container ID: 16; Capacity:20
Output Container ID: 17; Capacity:20
Qutput Container ID: 18; Capacity:28

m

Output Container ID: 19; Capacity:20

Figure 15Packaging is Stopped

When the system is packing, the ID of the new found product isbroadcast to the line. The

broadcasting message format is

12

as shown in Figure 16.
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Figure 16Unique ID Broadcasting

3.6 Logistic Unit

The function of logistic unit is to package the external containers into a logistic unit for

delivery. The user can select the valid output containers in the list.

-

o5 Outgoing Logistic Units Registration

(= ==]

All Avalible Containers

ID:1,0utContainer(Packaged Tomato_

ID:2,0utContainer(Packaged Tomato_|

< m | 3

[ seketl | (

Detected Containers

:20: : .20) RS51:5470.6
[15:20:30] CcntamerZ(Cap 20) RSSI:8362.3

»

Selected Containers

SscC

Additional Info

Ready Logistic Units Cnly Show Unsent
Units ID: 2,Undispatched, S5CC:233079562]

Figure 17Logistic Unit Interface

RO ZO| ) [l -~ PickaPack
ety Subdison P2CK99N0 LogSUEal  Dotyery  Manogement S sconauery  HEID - Barcode
Tomato290315 £ AT
Ingredierts: Tomate, Sise: Gem: Cobour, Red; 1
Quality Class: A ~=RFID Enabled Version=
_____ Lource: UK
032015 1174008 Lot Mumber:
0100 1882 L0E
Batch Start at
0UG958 | 9855906 Qperalor _
st e ek Company 15t e s o oy andem Tastor, 01
ZMQ messageReceive[11:41:37] Heanbeat received. Line i alive.
ZMQ message Broadcast[11:41.37].{'message Type":"Broadcasing”,'mdouleName™*PnP_RFID","send Time™:"30/03/2015 : mz"gxm’
11:41:37,"msglnfo” {"tag|D™:"0000111122223333444455557 "uniquel D™:"201503301141376967}} 1 testsss
ZMQ message Receive[11:41:37]: ZeroMQ.ZMessage _ [Fixed Price Yas
ZMQ message:Send  [11:41:38]:Sending heartbeat. | |Prce Rate - 0.50
~ |Ingredient Set
1 UK Tomalo
Tomato
rgnt Conamnees. Firmmarag Line I} Facking Net Weaght Pricn FFID ek Extendd Barcode Chignd Hemarag
a1 Ling & aive.
Beoadeasy11:41:37 [ messageType" “PF nﬂn: ‘seraTime " 30032015
mma;ls:c‘:‘mnrl‘: :?nzammw s t _
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As shown in Figure 17, the detected containers and those available are listed in the ‘Logistic
Unit’ window, and the list is updated in real-time. The user can select one or more
containers from the ‘Available Containers’ section or ‘Detected Containers’ section. The
selected containers can be registered as a logistic unit by clicking on the ‘Register’ button.

3.7 Delivery

The prepared logistic units are then displayed in the ‘Delivery’ window as shown in Figure
18. In order to create a record of logistic unit for dispatching, a valid customer and sending
place must be selected. Then, a record in the database is created by clicking on the ‘Send’
button if all necessary information is provided.

ol Del ivery |E||E| |E|
Unsent Logistic Units Sendto : Customer3910 -
Send From (GLN):  Plant01962(3099383) -
New Customer:
Name: Customer3310
GLN: 8736134

Address : No.845, Garfzjwih Building 034, Ggesnutak
Street, Vhgpxbeooz City. Post Code:Z7 1FF

4| 1 3

Only Show Unsert Contact Info: .35 0091152244

Random ] [ Update ] [ Create

Dispatching Time:  [2014/0919 12:13:11:13711
Operator: Tester_01

Figure 18Delivery Interface

3.8 Query &Search

The query and search function can be performed by both the traceability software
application and the handheld RFID reader application.

(1) Query & Search with Traceability Software Application

The ‘Query & Search’ function is used for the user to look up the information of a certain
object. The interface of ‘Query & Search’ function is shown in Figure 19.

The user can input specific tag ID, barcode, or other object ID to search the detailed
information. The user can also retrieve details of objects by double clicking on the object IDs
list on the bottom of the window detected by the RFID readers when the packing job is
running.
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M Seprch Infomanion

Blumer 10/ Cohe

FIFID Tog/Bavcoes @ Cejoct Hame -=RFID Enabled Version=-
ExiemalContainer: 1 Lot Number:
ExternalContainer: 2
ExtermalContamer, 3 OO0 VW RERRE
ExtermalContainer. 10 = Batch Start at
ExtemalContainer. 11
ExternalContainer 12
ExtemalContainer. 13 Onerator
ExtemalContainer 14
rmxrmim: 15 | Zhaozong
Product
ExiemalContainer. 17 Tomalo260914
ExternalContainer: 18
ExtemalContainer. 19 Procedure Template:
1 est555
Fixed Price. Yas
Prce Rate . 050
Ingredient Set
1 UK Tomato

E200007TE14004 T2000406E DO&1 15442
IrtemalCortainer 1254 E20095037801400 3420204004, 005142740
SmalPacikage ot E20010631008012707000000 010424 074
SmalPackage 14420 E20010631008012710204D 39 01424053

Figure 19 Query Interface

In addition to query the information saved in the Database, the traceability system can also
request data from other modules. The data request message is as shown in Figure 20. Reply
messagesfrom other modules will be parsed and presented on the user interface.

i i .m«ﬂm
| [LT1 |
L ‘l: )\ 'F*‘ b3 @[E PicknPack
e Lw-' Delvery  Management Batch Sca\&hm M QR i Neebeblye defliechitde)
Tomato280315 £ SR
Inigrdienty Tomabe S fem; Colour Red, 1
Quality Class: & -=RFID Enabled Version=-
------- Source: UK
2B/03/2015 1207 44 Lot Number:
01001 8REBERE
Baich Stan at
006958 1985906 3 =
B ey rves oo e b Tostor_01
4 £ Pmduc[
315
ZMQ message:Request from other modules[12:07:55]; Pmoedure Templats:
{"messageType™:"DaiaRequest’, 'moduieName”,"PnP_RFID","objeciModule:"PnP_DAQ","sendTime",*28/03/2015 test555
12:07:55","msginfo™:{requestType";"ProduciQualiy”,"productiD™;"20150328153425186°}} me; s
ZMQ message:Receive[12:07:55):Hearbeat recsived. Line is alive. Price Rate : 0.50
ZMQmessage:Send  [12:07:56]:Sending hearibeat | "'ﬂ'f"'e"sfm s
| Tomato
Irpus Cortarens Hemanng Lre 1D Pacing Het Wisight Free “FP.I Eapzace Eerra Barade Cutpur Hemaneg ‘ 4]
L‘ ‘l
(120755 1 o
[messageT, yp’ - PrP_RFIT PP _DAQTsend Tme", 28032018
{F nrar‘mpsl:’ rn-u&'\‘m’ wwwlmulmlm| ‘ .

o I D iie: | TRCIE ok L. mr;,.,:q..n... P W Ippwecrte_ | T URndiece. g

Figure 20 Request Data from other Modules
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(2) Query&Search with Handheld Reader Application

Since the handheld reader is of lightweight, portable, and convenient, it is very useful for
qguery & search in some situations where fixed readers are not available. The handheld
reader application starts automatically when the handheld device is turned on as shown in
Figure 21 (1). The main interface is as shown in Figure 21(2).

B ———

P o
Initating O & Y € @ 1013 PICKNPACK HANDHELD DEMO

PICKNPACK HANDHELD
DEMO Version

[container Reg | [ Goods Batch Reg |
[ search&query |[ QR Query
Barcode Test  |[ RFID Test

(1) System Booting (2) Main Interface
Figure 21 Start Page and Main Interface of Handheld Reader Application

The application provides functions to scan RFID tags and QR code for product line
information tracking. By scanning the tag and QR code on the containers with the handheld
reader, the information of the object is displayed for the user.

(1) RFID Tracking with Handheld Reader

Shown in Figure 22(1)and (2) are the results of incoming goods and small package
information tracking with handheld RFID reader. When RFID tags on the objects are
recognised, the information of the object is retrieved from the database and displayed
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immediately. Since the handheld reader is WiFi and 3G enabled, the application can be used
for remote tracking.

e e T —"

1D: [E2DDIDG31CIDBI]IE?IDSEIADEB J [D: |E200106310080128211

Object Type: |tncorn‘ng Goods Records Object Type; Eg;g-dl Package

Batch:  |Tomato_Batch|ID: |1 :| Narme: E’l[n.jln_i-:.-_;‘ ; -l'.f:.‘i |5006955988
Supplier! |suppliera3333 [Time:|09/20/14 10:2 (I i
Lot ID: [muu'\[u'ujunu 3 ]Tﬂn-' 326/ 14
E: | Testerl tarhrdritatadstad el
Usage Info! Operator;|Tester == =
Lot: 0100100001, 09/20/14 11:33:21 AM \ st TP R 2
Lot: 0100100002, 09f20§14 7:03:33 PM

TomatoZeSep (ID

Custorner List:
Customer2910, Lot: 0100100001, 09(20/14 FS Y
Customergg10, Lot: 0100100002, 09/20/14 Sent to: [Cus

(1) Incoming Goods Tracking (2) Small Package Tracking
Figure 22 Information Tracking with Handheld Reader

(2) Barcode Tracking with Handheld Reader

In addition to RFID tracking, QR code is another efficient way supported by the handheld
devices with a built-in camera. The product information is encoded in the QR code with the
traceability software application in production line. Then, the user at a later stage can
obtain the encoded information with the handheld reader conveniently. The QR code
method is a flexible way for end users of products to access product information with
consumer electronics like smartphones. Example of QR code tracking is given in Figure 23.
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Figure 23 QR Code Information Tracking
4. Summary

This document reportsthe integrated traceability system, and illustrates the operation steps
to use the system. By integrating the traceability system to the packaging line,the system
can receive command and data request from the line and other modules and shares the
data in the Database with them. It can also request data from other modules in the line. In
addition, it broadcasts IDs of the new found products to the line for synchronisation. The
functions implemented need to be further tested and optimised within the line.
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