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Abstract

This report describes the first fully automated data management and product handling
system. The product handling system has been installed at Kilcoy Pastoral Company in QLD.
This system utilises product handling to pack and transport chilled and frozen meat cartons to
various locations in a warehousing system. Data must be stored and maintained throughout
the process. Data flows from the abattoir control systems and is added to pallets of product.
These sets of data are tracked and maintained throughout the system to account for all
cartons in the process.
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Executive summary

The automation of the load out area at KPC has seen a streamlined approach to the back
end of the abattoir.

The system is a flexible way to move product through the loading area and can adapt to
periods of chilled, frozen or mixed out feed.

The system is currently being operated by the staff at KPC and is handling the entirety of the
product that is being sent to the room.

The product flow to the room has been changed since the projects beginning with the line
being fed frozen and chilled product in separate shifts rather than at the same time. This
limits the system throughput.

Data seamlessly flows from the KPC sortation system to the Handling system and is handed
back to the warehousing system at the end of the process.
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1 Project objectives

The overall objective of the project is to demonstrate a production ready prototype and
proof of concept for carton/pallet handling, sortation and delivery.

The specific project objectives have been:

e Design, develop, install and commission an integrated and automated product
transfer system for pallet handling.

e Integrate pallet handling with the automated palletising system and KPC cold
storage facility.

e Provide a fully automated and integrated pallet handling solution direct from the
palletising room and delivery of completed pallets to individual cold storage
locations.

e Provide KPC production and process advantages over traditional palletising and
pallet handling solutions as listed.

e Undertaken industry open days and producer education days.

e Provide KPC post installation training and production support.

o Develop a post installation cost benefit analysis and dissemination video and report.

This project is the first step in a wider fully integrated and automated material handling
approach to improve efficiencies, operator safety, traceability and reduced labour at KPC.
This project will also develop skills and capabilities in KPC to cost effectively evaluate ideas
to proof of concept.

2 Discussion

2.1 Overview of System operation

As can be seen from the layout image below the new palletising system consists of 4 robot
cells each fed by 4 infeed conveyors. Each of these infeed conveyors can be assigned a
separate SKU and hence 16 different SKUs can be palletised at any one time. Cartons are
diverted onto each of these infeed conveyors off the main ring conveyor according to their
SKU (read by barcode scanning cameras located on the main ring). The robots palletise each
of these SKU’s and the full pallets are removed from the pallet stand and transported
through a Pallet Barcode Scanning System, a pallet wrapper, pallet labeller and then
deposited at either the chiller or freezer infeed conveyors where they are removed by
forklift and stored.
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Fig. 2 Pallet stands with robot above

Page 6 of 21



P.PIPO544 - Feasibility and Pre-Production development of integrated data capture/management and product
handling in beef processing

Fig. 3 Robot and gripper with cartons queued on infeed lanes ready for palletising
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Fig. 4 Barcode scanning camera on the main ring, used to determine which infeed lane each carton
should be diverted down.

Fig. 5 Divert gates used to diverted cartons off the main ring. This image shows the infeed conveyor
set to receive cartons off the lower (chilled) ring conveyor.
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Fig. 7 Pallet Barcode Scanning System, consisting of 11 Barcode Scanning Cameras
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Fig. 8 Completed pallet ready for scanning by the Pallet Barcode Scanning System

Fig. 9 Completed pallet being wrapped
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Fig. 10 Wrapped pallet complete with pallet label deposited at entrance to freezer
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2.2 Assignment of SKU’s to lanes

The images below are screen shots of the code that interfaces with KPC’s Inventory
Management System (IMS). KPC operators allocate an SKU to each lane from their control
room. The code in Fig. 15 shows the allocation of an SKU to each lane as received in the
palletising software from the IMS. Fig. 16 shows the staus of lane 1 once allocated while
Fig.17 shows the lanes with SKU’s alocated on the operator HMI.
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2.3 Scanning of completed pallets, data verification and transfer to
IMS

During the building of a pallet the robot system builds a data array of all the barcodes that
are on the pallet. Once a full pallet of cartons has been palletised the pallet is transported to
the Pallet Barcode Scanning (PBS) System . At this point the data array is copied to the PBS
System and the pallet is rotated a full 360 degrees infront of an array of barcode scanning
cameras (Video attached as an appendix to this report). The PBS System scans the barcodes
and compares what it has been detected to the array that arrived with the pallet. If

e all the barcodes match, a ‘Pass’ signal is sent to the Palletising System PLC and the
PLC transfers the data array to the KPC IMS along with a pallet number and the
pallet is cleared to travel through to the wrapper and labeller. At the labeller a label
is printed containing the relevant pallet number.

e the barcodes don’t match a ‘Fail’ signal is sent to the Palletising System PLC and no
information is sent to the KPC IMS System. The pallet is cleared to travel through
the wrapper (without wrapping) and labeller and travel to the ‘rework’ stand where
it is manually scanned and transported to the chiller or freezer as appropriate.

Below is the code used in the Palletising System PLC (Ladder Logic) and the Pallet Barcode
Scanning System (Visualbasic.Net) that enables this transfer of data to occur.
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Fig. 19 Pallet Cartons on pallet — showing 36 cartons, date and time of robot palletising complete — PLC Code
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Fig. 21 PLC code waiting on next pallet to be in position to transfer data to PBS
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End Sub

Sub WriteCrtnsToPLC()
weite all values to the PLC, for

tags that are not treated as read only

55 For L As Integer = 8 To MaxHumBarcodes - 1

56 x fe( Ttem(i). Taghans,
7 Hext.

58 End sub

o

61 |End Class

Ttan(1).Value)

TF4BES13: Resource not availsble for snonymous sccess. Client suthentication required.
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o4 WhaleOfPalletBarcodeScanning - Microsoft Visual Studio

Ehe fdt Vew Premt Buld Debug  Tesm  Took Tem Asshie  Window Help
e-o|ld-amd| T | Dby -| amycru - WholeOfolletBarcodeSconring < b Stat + sl
- ClasPlCvb = % [ ; Tag v X
Seasch Toc ) AdvarcedHi - % Qesiic -]# Pes pause
4 General 5 rivnte spSatadbecrbert f MumouMEICmtrols.Outad
. Private P
There e no usebie controls in
thes group. Drag an eem onto
s bert . 1 the bl 5 o sub Newg ! netIPforCLicon, DataSubscriber2omponent As AdvancedHMIControls.Datasubscr iber2)
3 Try

myEthernetIPforCLICoRCompanent = EthernetIPforCLXConComponent
myDataSubscriberd = DataSubscriber2Companent

a * init and set tagnames for tags

S_AGNID_T") * input from GV s
Soalean("P5_Prosodescons

on to FLC.
stent_DI")

an("PES_Fass_DT
s1ean("PES_Pause_DO7)
Boolenn(“PBS_Ready_OL")

Tago
PaS_potationComplete 00 = hew ClossTagofoo:
PBS_Trigger DO = New ClassTagOfBoolean("PES_Trigger_DO"
56 PBS_RejCode = Bew Clo

57 PBS_P1t = Mew ClossfolletDato(myEthernet]PforCLComComponent )
=
a InitProdCadel ibrarylist()
a Prodiade_RecordsxferdeBs = Wew Clas:Tsgofinteger("Prodiode Recordsxferdpas™)
P
& iher2. PLCABd) Drivers. Lo

syDstabacriberd.PLOAKIrsSIVaLusCams.AGS(Mew Drivars.pLe

. PLCAdr Wew Drdvers. PLCAdde

myDataSueccr iber . PLCAGdr e Valusi ons m(m. Drivers. PLCAdress Iten{PBS_Trigger_0D. Taghone))
PLCAd) Drivers. PLCaddress [ ten{ProdCode_Recardskferdp8S. Taghane))
addiondler mybtabubscriber2, nlta(hangzd, g rrodiaie myatasubscriber2 OataChang:
& Cuteh &x A3 Exception
~LogEventToF Lle{True, “Critical Error!® & vbCrlf & Reflection.e . GetCurrenthethod. Name & vhCrLF & ex.TaString)
n end Try
7 End Sub
™ 7§t the 1ist of product code UDTs, populating the tag names

s %

Show outputtiom: General B 3
Ve ware unaole to automatically populate your Wisusl Stuslo Tesm Services accounts.

The following error was encountered: TFAGES13: Resource not available for ananysous access. Client authentication required.

JBTRY i R 1 Find 5,

INS

Fig. 23 PBS Code

o WholeOfPalletBarcodeScanning - Microsoft Visual Studio

fie fdt Vew Deject Buld Dby Tem ook Ten Amlie Wadow Help
e-0/@-tad|1u|9- Debug - Ay CRU - ViholeOrPslleBrcdeseamning = B Star = tem,
R > g sinyt v
) adeancedri Siolnen
™ =

ProdCode_Library = hew List(0!
For i As Integer = ® To ProductiibearyCownt - 1

PradCode_Library .Add (Hew Cla: ary(1))
et

8 Catch ex As Exception

o -LogEventToFile(True, Reflectian.ethodfase GetCurrentiethod Name & vbCrLY & ex.TeString)

55 End Try

8 End Sub

85 = Privste Sub myostasubserdber2 DataChanged(sender 4z Object, e Ax Drivers.Common.rlcComtuentirgs)

= Try

% IF e Values.Tten(8) = “True” Then

9 nal has gone high, trigger

9 o 2y b o 2ad '
int(*Signal: " & e.PlcAddress & * has gone high.”)
s Gelech Case e.Pleaddre

9% RaiseEvent PBS,
o7 Case PBS_Rescan_DO. Taghane
%8 RadseEvent PES.

= Case PES_RotationComplete_00.Taghane
Bnisebvent PBS ActationComplete()
Case PES_Trigger_00.Tagh
ReiseEvent PBS_Trigger()
Erd Select
Elze1f .values.Tten(o) - “False” Then
rint(“Signal: * & e.Plchddress & * has gone low.”)
Select Case o Plokddeess
e pas_pause_0O.To
BaiseEvent PES_Resume()
Case PES_Trigger 00, Tagians
BaiseEvent PES_Trigger0ff()
£rd Select

"t e.p1cnsaress = proscose Recordinferdees.
Print(-Outacted Aew prodCae. AecordexterdPis value:
Prodade Recordsxferdras - et Lues ()

If e.Values(8) > & Then Raizelvent PESProdCode Recordskferd(e.Values(8))
1

& e.values(8))

Show output frome General v g
e were unable to sutomstically pepulste your Visusl Studio Team Services accounts.

The fallowing error was encountered: TF40813: Resource not avallable for anonyrous access. Client authentication reguired.

Fig. 24 PBS Code
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Ressurces
SamplelNifiles
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aaPLEAE
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ClazsTagDiBaciean b
ClassTagDfinteger.cb
ClassTagOfStingirt
FormTests

ModuleConvert.b -

master

My Preject
Feferences
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FermChangeContrels
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Samplelhiiles

support

app.candig

ClassPatetDita b

ClasPLCnb

ClassProdCode, Library vt
ClassTagOfBocleanvts
ClazsTogOfirmeger.vh
ClassTagOftring.vb

FormTastat

MsinFomvh

ModueComvent vb -
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8 WholeOiPalletBarcodeScanning - Microsoft Visual Studio

B Bt Vew Bojet Bl Debog Teom ook Tt Ansze  Wndow  Help
@-0|@-2@P| 32|20 bt - amcru - WholeDAalletSarcodeSeanning ta|m,
Toolbox B =-ricob ¢ x
# - | B acancedaa -] @, myDataSubscriber?_Datathanged
128 Sub ReadPBSFromPLC()
129 Try
There are na usable contiols in 130 PBS_AGHTD_T.Value = mythernetTPforCLiConComponent . Read(PBS_AGVID_I. Taghame)
this group. Drag an item nto m PBS_ProdCadesConsistent_DT.valus - myEtharnetIPforCLCORCoRponent . Read(FBS_ProdCodesConsistant DT, Taghama) - “True®
this et 10 84 & 10 the toolban 132 PES_Bucy_DI.Value = myEthernstIPforCLiConConponent . Read(PES_Busy_DI. Taghame) = ~Tr
1 Fas 3T 6. veTae & myEthorretToFort ot maprment-Remd (S £iL11 o 17 Togieme] =
134 PES_foil D1 Value = myEthernetPforCLiConConponent . Read(PBS_Fail DI. Taghame) = ~Trus™
135 PBS Frozen O1.Nalue = myEthernetIPorCLXConComponent  Read (PBS_Frozen DI Taghame) = ~Truc™
13 PBS Pozz_01.value = myEthernet IPforCLAComConponent . Read(PBS_Pazs DI Taghame) = ~Trus”
137 PUS_Pouse_DO.Value = myEthernetIPForCLXConComponent  Read{PUS_Peuse_00. Taghame) = “True”
138 PBS_Ready_DI.Value = myEthernet PforCLConComponent . Read{PBS_Ready O1.Taghome) = “True"
139 PBS_Rescan_00.¥alue = RyEthernetIPforCLXCORCoRponent  Read (PE5_Rescan DO Taghame) = “True”
140 Pas_ 00, value = Read(Pe: DO Taghame) = “Trus™
11 Trigger 00.Value - myEthernetIpfarCIXCoRCeRpanent .Read (PBS Trigger_00. r-gu-e) - “Truer
12 T o valon = TP Lncomompanent. sOCPES, TCede Tapa
143 ProdCode_R Nalue - my L ’ amcrmcm_ Taghame)
144 5 1S st roneic()
145 Cateh ex
146 LogEventToFile(True, Reflection.ethodiiase Getlurrentiiethod. Name & vbCrLF B ex.ToString)
147 End Try
14 End Sub

‘Show output fro

1 values to the PLC, for thase tags that are not treated as read oaly le the OI's

Sub MritePBSTOPLC()

Try
* pote barcodes are not written with this routine.
rote order of uriting bits lesves busy and ready ti1l last ax confirmations
DI Taglane, 11F(PES_FrodCodesCansistent DI Value, CEyte(1), CByte(8)))
Chilled Of Value, Coyte(1), Coyee(d)))

myEthernet 1pForC LA omComponent rite(PES_Chilled D1 Tagfion:
myEthernetIpforCLXComComponent Hrite(PaS_t m; o o, 11F(pes_Fail pi.value, Coyre(1), cByte(a)))
myEthernetIPforCLiConCompanent Hr it (} Taghame, LIF(FBS_Frozen DI.Value, Clyte(1), CEyte(8)))
myEthernet 1PForC LiComComponent .Mrite(POS._ pm m um‘ ILF(PBS_Pass_DI.Value, CByte(1), CByte(8)))
*myEthernetIPforCLIConCompanent W ite (PBS_PLE RejCode. Taghame, PBS_PIt.RejCode.Value)
myEthernet TPforCLAConComponent .Hr 1t e (PBS, lk](»dr Taghame, PES_RejCode.Value)
yEthernetIPorCLXCoRCoRponent Wr{te(PES_Busy_DT. Taghams, 11f(PBS_Busy_DT.Value, CByta{1), CByte(9)})
myEthernetIPforCLACoRCoRponent Nrite(PES_Ready_D.Taghame, LIf(P0S_Ready_DI.Value, CEyte(1), CByte(9)))
Catch ex As Exce

LogEventTordle(True, Reflection.tethodiase. GetCurrentiethad Nane & vbCrif & ex Tostring)
End Try

al Em

Me were unable to automatically populate your Visual Studic Team Services accounts.

The following error wes encountered: TFABGBL3: Resource not svailsble for snonymous sccess. Client suthenticstion required.

Output

Fig. 25 PBS Code
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ELsalf o Fartilh{ Comers ) Thoe
nd_Preveingrezult « Falze T
CameraPingfailedCount = 1
Elself Gnline Then
get corresponding scanner array item
Dim myScanner Az ClassbarcodeScanner = ScannerArray. Iten(nd. IpAdd 1
check if (re)connection required
If Mot myscanner.myclient. TcpCLient Connected Then
Feattenpt comnection
myScanner . Connect (nd)
End 1F
End Tf
End 1f

=.%).Lastor!

hext
¢ CamerapingfoiledCount » 1 Then
StoppedAlarnFlashRed = Trus
Elself CameraPingFalledCount = 1 Then
ighlarnF Lashinber = True
End 1

inkibit operation if stopped error

jalue = EthernetIPforCLECom] Resd (myPLC.PES_Ready DI.Taghane) = “True”
P qunad.\l-r-r]asnkd Then "Or myPLE.Pradods Recordekferdets.Velue > @ Then ©
I myPLC.PBS Ae ue Then
desctivate ‘r.ay
TPLE PES Ready. BT Value = False
update to
EXherneLIPTorCLNCORT S (syPL. 35 Ready_DI Toghane, T1f (myPLC.P5S_Ready_OL.Voloe, Coyte(1), Coyte(0)))
End T4

ElzeTf mypLc.pBS Busy DI.Value - False Andalso myPLC.pes_Ready DI.Value - False Andalso mypLC.ProdCode_Recordsxferdpas.value - @ Then

ok to set the ready bit
yPLE.PBS, Rzndy o1.value = True
* update

WL Write(myPLC.PES_Ready_DI.Taghame, T1F(myPLC.POS Ready DI.Value, Ciyte(1), CByte(8)))
End 1f

End 1

Elrm

We wece unable to automatically populste your Visusl Stutio Team Services accounts.

The follouing error uas encountered: TF480813: Rescurce not

e Lis

Fig. 26 PBS Code
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Fig. 27 HMI Screen confirming (in this case) all barcodes match.

3 Conclusions/recommendations

3.1 Success in achieving milestone

The system, as described in the previous milestone reports is now fully commissioned. All of the
product handling and pallet transfers into and out of the system are being made automatically.

The robotic palletising system now functions with a minimum of operator intervention. The only
interventions necessary are to remove cartons with damage from the system. Generally, cartons
that deviate from the specification are ejected from the system automatically, but occasionally a
carton is introduced that is vastly out of specification and must be removed manually. In this
instance, the system detects the location of the carton and alerts the operator. The conveyor belts
are stopped when this situation is detected to prevent damage.

Although the system is currently sorting and delivering all of the product that is being sent to it the
maximum benefits are not being realised as KPC are not running the system in the way it was
originally designed. When the system was originally designed it was supposed to process both
chilled and frozen product at the same time. Currently due to the upstream sorting KPC have
decided to run the line with chilled product on the day shift and frozen product on their night shift.

Training is complete for all necessary KPC staff. This includes:

e Qperators
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e Maintenance personnel.
e High-level overviews for management.

KPC staff now operate and maintain the system. Support is currently provided to KPC as required
and is now being scaled back as KPC are now becoming confident with the system.

The KPC system has been used to show the industry what is achievable with today’s technology.
Many people throughout the meat industry have viewed the system namely:

e Representatives from JBS.
e Representatives from NH Foods.

The online publication Beef central has also featured the system in a report on 14" September 2017
and on 15" June 2018. A Video of the system has also been posted on YouTube with the permission
of KPC. This video has had over 25000 views to date. The system has also been the focus of an email
marketing campaign sent to our industry contacts as part of our industry awareness campaign during
August 2017.
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