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1. Introduction

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

= D3.3: Operational RFID system (M24)
= D3.4: Report on RFID system design and implementation (M24)

The associate milestone is:
= M3.3: RFID system in place (M24)

An RFID enabled traceability system has been developed as outcome of M3.3. The system is
achieved by integrating the RFID hardware and software modules with the traceability
software application (outcome of M3.2), which is interfaced with the database system
(outcome of M3.1).

This report illustrates the operations of the RFID enabled traceability system. A brief
introduction and the details of the operation steps are provided in the following sections.

2. The RFID Traceability System

With the technical progress in RFID technology and related areas, the RFID information
tracking has gained widely use in transportation, logistics, healthcare, libraries, etc.
Compared to the traditional information tracking methods, the RFID tracking method is
faster in speed, further in distance, hands free operation, etc. This RFID traceability system
is established based on the RFID readers and antennas by the leading manufactures. 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. Users can search current
and history information with the traceability application and handheld reader application.

The main task of the system is to track the RFID tag information, keep records in database,
and assist the production line process. So, from the data flow and user operation
perspective, the functional modules can be described with diagram in Figure 1. The system
mainly consists of four modules: traceability software application, handheld reader
application, database, and RFID module.
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Figure 1 Diagram of the Functional Modules

2.2 Functionality

This 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 tag ID at different procedures of the

production line process, and then provide all related information linked the tag IDs. The

processes in the information tracking with RFID are summarised as follows:

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.

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.

In all the above steps, the RFID tag ID is unique information to associate the different

process and track the objects automatically in the production line.



2.3 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 2. The components with

RFID icons are the processes enhanced with RFID tracing, and those without RFID icons are

Batch setting

operated by human only.

New material Manageme Subdnwsnon
registration )

Start
packaging

Application | |  m e e ek

start :
Packaging Packagl ng
setting displa recordmg
\’\.".{/ \’\« J/

( Finish )4 N / Dellvery 4 /Loglstlcunlt /
\'\."J‘/ \'\:’J‘/

Figure 2 Process Model of the RFID Traceability System

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 packing job can be started by clicking the ‘Start’ button.
The RFID detected available container can be registered as logistic units by clicking ‘Register’
button. User can then select a valid customer and a sending place to create a record of
dispatching a logistic unit by clicking ‘Send’ in delivery window.

All through the process, user can observe the information by query & search function. 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 IDs or tag IDs.

3. Operation Steps

This section provides the steps how to use the RFID enabled traceability system. There are 8
steps using the RFID traceability system: RFID configuration, container registration, new
material registration, subdivision, packaging, logistic unit, delivery, and scan and query.
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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 3) of the RFID traceability system. The operation interface for each step of function
can be called out by clicking the buttons on the top of main interface.

## Pick and Pack WP3 Application Ver 0.3
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Figure 3 Main Interface of RFID 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 initiation, and
= Reader/antenna location setting

RFID reader initiation 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 users’ attention. When the initiation is finished, the readers
and their state are shown in the interface for the user to perform the further operations.

In order to provide an interface for the users to observer the RFID readers and the tags
recognised, a ‘RFID Configuration’ window is designed as shown in Figure 4. This interface,
(1) shows the reader information, (2) lists the state change of the readers with timestamp,
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(3) shows the raw tag messages, (4) gives the unused tag items with locations, (5) provides

the object item messages, such as internal containers and external containers.

mP RFID Configuration

===

WorkingReader2(192.168.0.100)
Working Reader1(192.168.0.102)

Reader is sucoessiully Staried
Reader is sucoessiully Staried

®

Reader Information:

[21:35:42]:New Reader Found, IP: 192.
[21:35:46]:Reader Reader2 (192.168.0.
[21:35:46]:New Reader Found, IP: 192.
[21:35:45]:Reader Reader1 (192.168.0.
[21:36:30]:Reader Reader1 (192.168.0.
[21:36:33]:Reader Reader2 (192.168.0.

Tag Raw Message Show Raw Tag Messags

Corfiguration

Tag kem Message Only Show Un-Used Tag

168.0.100, Name:Reader?
100)is Connected
168.0.102, Name:Reader!
102)is Connected

102)is Started

100)is Started

%ﬁg:ﬁgggg;g?z.wsD.102‘2212.3 Tag ID RSSI Location  Time E"‘;dim ms"’" b’““"' r“;mm"g FWUM Mm- j«
E2003037881400312020402E 2014/09/17.21.37.06.962 2014/09/17.21.37.06
'962.1 Feader] 192.168.0.102.2558.5 Line:1.P... 21:37.069.. Line: 1,Pa.. 21:3706519  Readerl..
1204086, 2014/09/17 21-37:06.966.2014/09/17 213706, | E200U378814002520304. | 17613 |Line: 1.P... | 2137068.. |Line: 1.Pa.. 213706524 Readerl... |93 Unused  na .
661 Reader, 1921620102 24130 E2003037850F010517106.. | 22129 |Lne:1.P... |21:37069.. |Line:1,Pa..| 213706507 | Readerl.. 83 Unused  |na
E2009037850F008717106285.2014/09/17 21:37:06.975.2014/09/17.21:37-06. | E2009037850F008517106... | 3416 Line: 1, Fe. | 213706 7 |Lingy1 Fs |21:37.06413 Readsrl_ |81 Urused  ma
o781 Reader], 192.166.0.102.1662.8 E20090378814003120204 . 25585 Line:1.P.. |213706%, fhinefl Pa.. 213706513 | Readerl.. |85 Unused | ra T
E2003037 21:37:06.981.2014/08/17.21:37:06. | E2D03037850F008717106... | 16833 Line:1,P...  21:37:068... |Line: 1, Pa... 21:37.04529 Readerl... | 23 Unused  |na
81,1, Readsr1,192 168.0 102.1
DO-1B:5F-D0-BFE5 | D0000000000000000C000... | 107388 | Subdivision |21:37.07.1.. | Subd 21370683 | Reader2. |104 Unused na -
DOODDONDDDONODINICODDEAZ 2 219707 122, 2014/09/17 213707 ]
122,0 Reader2, 192 163.0.100,107350 e
DO-1B:5F-D0-BFE5 ] " ! Last Last Seen Found
E2003037881400342020403A 2014/09/17.21 3707 127 2014/09/17.213707 | Obiect Type D Location  Time Location  Time by Tag Times RSSI
1270, Reader2, 192 168 0.100,2975 1
D0-1B-5F-00-8F-E5 alCortaine anageme 07.18 anageme 06.50 0090378 g 0
e JO /08T 213071 NAOST N 3I0T | EtemalContainer 1 Managemert |21:3707.197 |Management |21:37:06.895 E20090378... | 115 72185
00:18:5F-00:BF 1 '
D10102020303041405050606,2014/09/17.21-37:07 192 2014/08/17 213707
1823 Reader2, 192 163.0.100,10089 1
D0-1B:5F-00-BF E5
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Figure 4 RFID Configuration Interface
i : i (=@ = [
sl RFID Reader/Antenna Location Setting =
Setting Change
9 9 The Reader and Antenna ‘ Reader2:1: Management
S H
To add new plant Péo Rg'?qH_a"?""Ea’e ftosf configuration should be in a Reader2:2; Reader
Lt oods Arive' Even p . B
and production line Reader Name: Antenna ID; 1 Antenna
i isti = : format, each pair of setting should ali
or edit the existing Goods Arrive WELEREMY a4 Delivery Reader2:3;
ones, please go to ! beinaline. o~
Management-> < = eg. Reader1:0; q
Plant. Reader 1. 2,
' Reader2:0; ‘ Reader1:3;
Plant Plant(1962 -
g Production Line -,
Subdivision Logistics Unit Pack
I 1 1 A P
E9= ZhS
. Reader1:0; . Reader1:1; ' Reader1:2;
E> E> Update
= -] -
Feed in Packaging Output Schian
f
Information
Line 1.
[15:04]: The Combination of Reader1:1 is no longer for Plant PlantD 1962, Packaging, Production Line 2. It is now for Plant PlantD 1962 Packaging,
Proeduction Line 1.
[15:04]: The Combination of Reader1:2 is no longer for Plant Plant019362,Output, Preduction Line 2. It is now for Plant Plant01962,Output, Production E|
Line 1. =
J

Figure 5 RFID Reader/Antenna Location Setting

Figure 5 gives 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
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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 the ‘Management’ button in the main interface of the traceability system.

Contsiner D: 16 {Cantent: )
Contsiner ID: 17 {Content: )
Contsiner ID: 18 {Content: )
Consiner ID: 19 (Consert: )

Cancel

™ Managment (== =]
Input Containers |Ou‘tpu‘t Containers | e I Plart |Category I Pmducts| Unused Tags Found in ‘Management’ Antenna
Input Container: Refresh Basic Inf Tag ID RSsI Time Stamp
) »
. asic intormation D1010202030304... | 91137 21:38:36.626
Contamer |D: 1{Content Tomaio Raw) = Container 1D
Corginer D 2Content Tomao_Raw) E2001063100801 .. 23107 21:38:36.650
Cartainer ID: HCortent Ematy) Capacity: 00106310080 0
Container Type: E2001063100801 | 21657 21:38:36.660
RFID:
Barcode:
Valid * Inlse: -
4 3 EmptyTime Cancel
Figure 6 Input Container Registration Interface
[ Managment \EII &= I@
Input Containers | Output Containers ‘Suppﬁm I Plant |Category| Pmdud5| Unused Tags Found in "Management' Antenna
Output Cortainer: Refresh Basic I Tag ID R335l Time Stamp
ST ) asie 01010202030304... |3308 21:39.45.720
Container |D: 1 (Content: ~ | Container ID: 13
Cartainer ID- 2 (Conirt ) =t E2001063100801... |2365.6 21:38:45.710
Coniziner |D: 3 [Content: ) Capacity: 20 00106310080 19:45 40
C"‘“_"":gf :? :C"“’*; Cortainer Type:  Normal E2001063100801 . | 20492 21:39:45.700
Container ID: 12 {Contont ) RFID- E2003002481400322
Caontainer |D: 13 (Content: )
Barcode: Not Assigned
Contziner ID: 14 {Cantent: ) areods an
Coniziner |D: 15 (Content: ) Valid:  Yes v Inlse: No

Figure 7 Output Container Registration Interface

As shown in Figures 6 and 7, 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
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click 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, users 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 users to create records for the incoming goods batch.

As shown in Figure 8, the ‘New Goods Registration’ interface can be called out by clicking
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
the ‘Update’ button when all necessary information is provided.

# Pick and Pack WP3 Application Ver 0.3 =[x

A A T PickaPack

New Packagmg Lognsucal Deli M. t Batch  geang RFID  Barcode
Material e EIEEIE Setting D=y Setting QR Code

Subdivision

85l New Goods Registration
Received Material Information
Product Type:  Tomato_Raw -
Weightsfor Units): 250 (a/unt)
Supplier Supplierd3333 -
Recived DatedTime: 18 September 2014 [+
15:36:39

Pack Before Date: 18 September 2014 [E1hg

Optinal Filed
Batch Goods Name:  Batchgoods001

Temperature Requiment: None
Humidty Requiment:  None
Volume:

OperatorName: Operator_No006

[EErE=]
Related Logistical Uns Infomation

SSCC: 032532490796767704
Received at (GLN):  Plant01962(9099393) +

Addiional Information:  Standard Quality

442717090385313385
181613583687733707

((Rentom | [ Gean | [ A ]

Descriptions:

Cean [ Update |

Input Containers Remaining Line ID

Packing Net Weight Price

RFID

Barcode

Bxtend Barcode

Remaining

Production Line
-=RFID Enabled Version=-
Lot Number:

Batch Start at

Operator:
System Admin 01
Product

Procedure Template:

Fixed Price: —
Price Rate : =
Ingredient Set

- @ 0 ol % 1540

Figure 8 New 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 9 can be
called out by clicking the ‘Subdivision’ button in the main interface.
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Before the subdivision, the incoming goods batch should be selected. Users can query the
last 10 incoming goods batches by clicking the ‘Show Recent 10 Batches’ button, or
searching goods batches by date.

When users have selected 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. Users can pick up a container from
the list and click ‘OK’ button to confirm the ‘Subdivision’.

=

15 Goods Sub-division o || = | ER
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 | 20127, 1000 580
14 greater Tomato_Raw | 31/01/... | 1000 1000
16 tests Tomato_Raw | 31127 | 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 9 Subdivision Interface

3.5 Packaging
(1) Batch/Lot Setting

Before packaging record can be started, users need to configure the job setting which can
be found in the ‘Batch/Lot Setting’ window as shown in Figure 10.

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 users click ‘OK’
button to confirm the provided information. The main window is also updated as shown in
Figure 11.



PicknPack

a5 Batch/Lot Setting

Located in Plant:
GLM:

Plant01362
5095393

Step 2: Choose Procedure Template

Product Name: Tomatal Operator:  Tester_01

(Leawve Elank to use

TP T BLEE, Step 3: Choose Ingredients Infomation

Comments: Set Name: UK Tomato -
Fixed Price: Yes - Price Rate:  0.05 ingredient Set ID: 1

Descirption:

Cox ] (] (G (o)

Step 1: Choose Production Line

Production Line 1D: 1 - Ingredients List: | Tomato

Step 4: Choose Output Product Type
Product Type: Tomato_Raw

Template Mame:  test001

Procedure set 1D: 1

Descirption:

Process List: Step 1: ttru
Step 2: tnutru

Type 1D: 1 [Choose] ’ Edit ]
n Product GTIN: 500695838590 Qc: A
Category: Tomato{Category  Source: UK
Descriptions:
Attributes:
Size(Tomato) ----6BCm
Colour(Tomato) ----Red

Figure 10 Batch/Lot Setting Interface
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New Packaglng Logls[lcal Delivel Management Batch Scan&Quer RFID Barcode Ic n nc
Mram] SAAEED v nag: Setting i Settng QR Code )
a5l Packaging Setting == | Tomate £ 150 Production Line
Confirmed Input Containers Detected Packaging Units Confirmed Output Containers Ingredients: Tomata. Size: em; Colour: Red; 1
Quality Class: A
5598550 oloniemesenen Source: UK -=RFID Enabled Version=-
19/09/2014 1522628
Lot Number:
01007 #as###RE
- ) Batch Start at
Detected Input Containers Detected Output Containers 006958 985906
2 - NautacUte TestPknPack Compeny, ABUESE n0nt STESL RGO . randon —_—

15:05:20] Container 1:Remain: 5/5:RS51:239 Output Container ID: 3; Capacity:20 = ‘counnry, Post Code ABC COE Operato!
[15:05:20] Container 2Remain: 5/5:RSSE221 Output Container ID: 10; Capacity:22 | | Deralor:

Output Container ID: 11; Capacity:22 |= Tester_01

Output Container ID: 12; Capacity:20

Output Container ID: 13; Capacity:20 Al

Output Container ID: 14: Capacity 20 Tomato

Output Container ID: 15: Capacity:20 = Procedure Template:

. _ . . 1 test555
All Valid Input Containers {Info only) All Valid Output Containers (Info only)
Demo Atiibutes Seti
Input Container ID- 1:Remain 5 e Fides Seinee Output Container ID: 3. Capacity 20 Fixed Price Yes
Input Container ID: 2Remain: 5 Output Container ID: 10: Capacity:22 || i
Gross Weight = Net s Tae Output Container ID: 11: Capacity 22 | _ Price Rate - 0.0024
50 le 5w g 9 z Output Container ID: 12; Capacity:20 |5
Output Container ID: 13; Capacity 20 Ingredient Set
Vai: £ 10 g Updats Output Container ID: 14 Capacity20 — 1 UK Tomato
Output Container ID: 15; Capacity:20
Output Container ID: 16; Capacity:20  ~ Tomato
Input Cortainers Remaining Line ID Packing Net Weight Frice RFID Barcode Extend Barcode  Oulput Remaining

Figure 11 Updated Main Interface after Batch/Lot Setting



i

* * %

[Picknl’nck}

* 4 %
*

(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 ‘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 12.

=

9 Packaging Setting EEE
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 Sett Confirmed
{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)

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 |=

Demo Attributes Settings

Output 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 12 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 tag is new with no record in the database

The tag is detected in the location of ‘Package’

The packaging job is running

The input containers and output containers are both confirmed

If the above rules are matching, a package is confirmed and a record is created in the
database. The display in the interface is also updated as shown in Figure 13. Packaging will

10
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be stopped if the rules are not matching. An example of packaging stop due to lacking of
input container is as shown in Figure 14.

-

o5l Packaging Setting (=M= ]=]
Confirmed Input Containers Detected Packaging Units Confirmed Output Containers

Container 2.Remain: 5/5

Detected Input Containers Detected Output Containers

15:05:20] Container 1:Remain: 5/5;RSS51:239 Qutput Container ID: 10; Capacity:22 «
[12:05:20] Container 2:Remain: 5/5,RS51:221 put Container ID: 11; Capacity:22

Qutput Container 10: 12; Capacity:20 |:

P ) Output Container 1D: 13; Capacity:20 |~
14:35]: Weight Settings Corfimed

[ - nas e Output Container 1D: 14; Capacity:20
Output Container 1D: 15; Capacity:20
Output Container ID: 16; Capacity:20 -

All Valid Input Containers (Info only) All Valid Output Containers (Info only)
= = Demo Attributes Settings
Input Container I0: 1:Remain: 5

QOutput Container 10: 10; Capacity: 22 =

Input Container ID: 2;Remain: 5 Qutput Container 1D: 11; Capacity:
Gross Weight = Net. - Tare Qutput Container 1D: 12; Capacity.20
500 g 500 g 9 g Output Container 1D: 13; Capacity:20 |=
Output Container 1D: 14; Capacity:20
Vaiy: + 10 g Output Container ID: 15; Capacity:20

Output Container 1D: 16; Capacity:20
Output Container ID: 17; Capacity:20 -

Figure 13 Packaging Recording Interface
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2 Packaging Setting ===
Confirmed Input Containers Detected Packaging Units Confirmed Qutput Containers
Package: Test Job Batch1{E2001063100680125812

Package: Test Job Batch1(E200106310080128154
Package: Test Job Batch1(E200106310080128192]

Detected Input Containers Detected Output Containers

Qutput Container ID: 13; Capacity:20 »
Qutput Container ID: 14; Capacity:20
1 m * | | Qutput Container ID: 15; Capacity:20
Qutput Container ID: 16; Capacity:20
Qutput Container ID: 17; Capacity:20 |=
Qutput Container ID: 18; Capacity:28
Qutput Container ID: 19; Capacity:20

q

All Valid Input Containers (Info only) All Valid Qutput Containers (Info only)

Demo Attributes Settings - -
Cutput Container ID: 12; Capacity:20 =
Qutput Container ID: 13; Capacity:20

Gross Weight = Net. + Tare Qutput Container ID: 14; Capacity:20

500 g 500 g 9 g Qutput Container ID: 15; Capacity:20
Qutput Container ID: 16; Capacity:20 |-

Vaity: =+ 10 g Qutput Container ID: 17; Capacity:20

Qutput Container ID: 18; Capacity:28
Qutput Container ID: 19; Capacity:20 -

Figure 14 Packaging is Stopped
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3.6 Logistic Unit

The function of logistic unit is to package the external containers into a logistic unit for
delivery. Users can select the valid output containers in the list.

As shown in Figure 15, the detected contains and those available are listed in the ‘Logistic
Unit” window, and the list is updated in real-time. Users 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 the ‘Register’ button.

-

a5 Outgoing Logistic Units Registration EI@
All Avalible Containers Detected Containers Ready Logistic Units Only Show Unsert
1D:1.QutContainer(Packaged Tomato_| 20 iner. 200 RSS15470.6 Units ID: 2 Undispatched, SSCC:233079562]

ID:2,QutContainer(Packaged Tomato_| [15:20:30] Container2(Cap.:20) RSS1:8362.3

< n | *

’ Select | ] ’ Remove T ] ] 1 | »

Selected Containers

S5CC
Addttional Info
3 o

Figure 15 Logistic Unit Interface

3.7 Delivery

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

all necessary information is provided.
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o2 Delivery

Unsent Logistic Units

Sendto : Customer3310 -
. S5CC:233079562 Send From (GLN}:  Plant01962(3099393) -
New Customer:
Name: Customer3310
GLN: 8736134
Address : No.845, Garfzjwih Building 034, Goesnutak

L 2

Only Show Unsent

Street, Vhgpxbeocoz City. Post Code:Z7 1FF

Contact Info: .35 0091152244

Random ] [ Update ] [ Create
Dispatching Time: | 2014/09/1% 12:13:11:1371
Operator: Tester_01

Figure 16 Delivery 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.

T

L 4

PicknPack

New Packaglng Logsucal Deliver Management Ealch Scan&Quer RFID arcode
Material  SUPIMSION Soting  Units v JE v Sefting QR Code
n Search Infomration [= (= | = || Production Line
Number/ID/Code: Extemal Container Tag - —_— 1
(©) RFID Tags/Barcodes @ Object Name Search Finished, 13 Records are displaying. -=RFID Enabled Version=-
ExternalContainer- 1 RFID Tag ID: |E20010631008012821003D08 Barcode Number: La Number-
ExtermnalContainer: 2 Sourss Irformation Production Information
ExtemalContainer: 3 Baich Name: _ Tomato265ep (D: 19) - 010071 # 8 #Ht
! Product Name:  Tomato_Rawi{LotNumber: 0100100003) -
ExtemalContainer 10 Suppier Supplier03322 | GLN: [3405353 Batch Start at
ExternalContainer: 11 Package Tine: |26/09/2014 00:37:11
ExternalContainer: 12 Received Time: [26/09/2014 001801
E"”E"'ﬂ:g""‘ﬂi"e“ }3 Product NamefSource): | Tomato_Raw Lot. Number. | 0100100003 Operator:
ExternalContainer: . Zhaozon
ExternalContoiner 15 GTIN: 500695898590 Operator Zhaozong g
ExiemalContainer: 16 Gategory Name: Tomato Froduct GTIN; |500695838590 Product
ExtenalContainer- 17 SSCC number (Source). | 104683981846061452 Tomato260914
ExtemnalContainer: 18 Production Line: |1 Plant: | Plart01962
Exter i Containers ({input): Intemal Cortainer 6 {Fil ID: 6) Procedure Template:
malContainer: 19 Intemal Container 5 (Fil ID: 7) Plant GLN: 3099393
! 1 testd55
Fusd Price: Vo3 Prce Rate: |0.5000
Fixed Price: Yes
OutGoing,Delivery Information e o e — g 7
Logistics Units SSCC:  376943226092311498(0utLnitD: 4) - Pice(f Applicable): E Price Rate - 050
Dispatch Location:  |Flani 01362 Extended Barcode Number (f Applicable): | 00050 Ingredient Set
Dispatch Location GLN: (3039393 Containers Qutput): [ Exemal Container 10,16 1 UK Tomato
Dispatch Time: [26/09/2014 01:00:01 Tomato
Destination: | Customer3310
Destination Location GLN: 8736134
Object Type RSSI RFID Time
ExtemalCortainer 23882 E2009037881400472020406E 005115442
IntemalContainer 41254 E2009037881400342020403A 00:51:43.740
SmallPackage 1110.1 E2001063100801270700D0D0 01:04:24.074
SmalFackage 13428 E2001063100801271030AD33 010424053

¥ Pick and Pack Demo |

Figure 17 Query Interface

e and Pack WP3 A.
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(1) Query & Search with Traceability Software Application
The ‘Query & Search’ function is used for the users to look up the information of a certain

object. The interface of ‘Query & Search’ function is shown in Figure 17.

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

(2) Query & Search with Handheld Reader Application

Since handheld reader is lightweight, portable, and convenient, it is very useful for query &
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
18 (a). The main interface is as shown in Figure 18(2).

B

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

PICKNPACK HANDHELD
DEMO Version

e W i
ety o
s ol LR ," o :

El:ontainer Regj | Goods Batch Ril
[learch & Query ” QR Query j
[ BarcodeTest |[ RFDTest |

(1) System Booting (2) Main Interface
Figure 18 Start Page and Main Interface of Handheld Reader Application
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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, type and information of the object is displayed for the user.

(1) RFID Tracking with Handheld Reader

As shown in Figure 19, (1) and (2) are the results of incoming goods and small package
information tracking with handheld RFID reader. When RFID tags stick on the objects are
recognised, the detail information of the object is retrieved from the database and
displayed immediately. Since the handheld reader is WiFi and 3G enabled, the application
can be used for remote tracking.

ID: [E20010631008012710504D38 | 0: [E20010631008012821003008
 Package Record Found

Object Type: IIncorer Goods Records 1 Object Type: l‘éll|.||! Package

Batch:  [Tomato_Batch|ID: |1 j Name: Lﬂ;.l».’..)l.:" ""‘,";',,,,]""”‘J I"‘ 069589859

Sunplier: [Suppler03333 [ Time: [09/20/14 10:2]

Lot ID: ’\ITI]I'IIlrlrl’II:ilII'I 3 Time: Q/26/14 12:43
Usage Info: Oﬁemtm:ﬂ—l—J Weig EA 1" ‘}ru ‘ 5000 :
]

Lot: 0100100002, 09/20/14 7:03:33 PM

Customer List:

Customer3910, Lot: 0100100001, 09/20/14
Customer2910, Lot: 0100100002, 0972014

~
a
v
— .l_@z.;‘__,f ,...,__.f@_ RIS

(1) Incoming Goods Tracking (2) Small Package Tracking
Figure 19 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
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traceability software application in production line process. Then, users in the following
stages 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 20.

Figure 20 QR Code Information Tracking

4. Summary

This report gives a brief introduction to the RFID enabled traceability system, and then
illustrates the operation steps to use the system. By integrating the RFID module into the
traceability system, the production line process can be managed and observed
automatically and efficiently. In addition, the handheld reader enables the users to check
the information flexibly. Testing of the system has been conducted in laboratory
environment. The future work will focus on the optimisation of the traceability application
to better fit the production line process.
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