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Centre for Intelligent Systems Research

* We aim to discover and deliver innovative research that
directly benefits society through the creation of knowledge
and provision of solutions to real world problems

 Ateam of 60 researchers, including:
— research academics and post docs
— post graduate research students
— dedicated software and database technicians

— mechanical workshop technicians

e State-of-the-art simulation, visualisation, robotics and
haptics facilities




Centre for Intelligent Systems Research

 We develop algorithms, methods and tools to improve
estimation and performance of complex systems operating
under uncertainty, variability and continuous change

* This is complemented by research on next generation robotic
control systems and force emulation methodologies to improve
process reliability, product quality and operator safety in
complex environments

 We are active in project domains including manufacturing,
airports, defence, mining, warehousing, security and logistics
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Data Capture Technologies
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mindwave
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Haptic Interfaces allow users to touch virtual models
and remote objects

T
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Haptically-Enabled Optometry Simulation

Interactive collision detection and force rendering

Complex and immersive physical property definitions
Integrated into real optometry slit lamp equipment for training
Augmented reality enabled

http://www.deakin.edu.au/cisr




Virtual Simulated Work Environments
to design manual processes and train operators

http://www.deakin.edu.au/cisr



Haptically Enabled Art Realisation project
to allow the blind to experience art through touch

http://www.deakin.edu.au/cisr




Gaming Controllers — Kinect Device

Very affordable and suitable
for low budget projects

XBOX 360

~

Perfect for small
environments

Can operate in many
lighting conditions

Structured light technology

Projects an infrared pattern
and measures the distortion

Tracks marker-less skeletons
in both 2D and 3D

Limited resolution

ColorStream
7 Enabled
RagbResolutionb40x480Fps30 +

7/ Enabled
Tracking Mode: | DefaultSystemTracking *

http://www.deakin.edu.au/cisr




3D Biometrics using MS Kinect Device

Calibrated
Collect point clouds 3D 3D Facial
: : images Calibration 3D Meshing mesh features
Kinect devices . > R > .
7|  algorithm algorithm detection
algorithm

11 http://www.deakin.edu.au/cisr




Use of Desktop Motion Capture to Interact with
Computer-based Training Systems




Leap Motion — High fidelity hand motion tracking

http://www.deakin.edu.au/cisr




Mixed Reality environments that combine
real worlds and virtual worlds

http://www.deakin.edu.au/cisr




Immersive Simulation for Training
Geelong Port




Motion Capture and Artificial Intelligence in Dance Technology

sate @ et P g st ate t it s e

-
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Haptics, HMI and Simulation-based Training
Universal Motion Simulator

T
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Research
platform
domains

Logistics and
Supply Chain

Energy Systems

Mining and
Materials Handling

Airport Security
Systems

Warehousing
and Air Cargo

Manufacturing
Facilities

18
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Process Modelling and Analysis

Abstraction, reduction Data driven estimation Robust optimisation, routing, Visualisation for decision
and generalisation of and forecasting sequencing and scheduling making and training in
A  engineered systems complex environments

(I

Event-based
simulation modelling

Emulation and
intelligent control

System phase

Characterisation Simulation and Optimisation Decision Support,
Modelling Training and Control

G CISR

Engineered Complex Systems Research



AVIs/LAGS/L3 video 20100208 0133.avi
Modelling AVIs/Air Cargo/QF_full.avi
a18.avi

Types of Business Simulation

System dynamic (SD) simulation

19
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Air cargo supply chain studies for
Office of Transport Security to
determine financial impact and supply
chain risk of selected security policies

http://www.deakin.edu.au/cisr

Risk Estimation and Financial Impact Modelling



Modelling AVIs/AAE/AAE 2010 mk5 big.avi

Airport System-of-Systems Simulation

Visual simulation supports knowledge elicitation and utilisation, and helps overcome
many challenges associate with process improvement in complex adaptive systems.
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Airport Baggage Handling Modeling Platform

[E]  schema
Layout
Run

% scenaio
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Process List
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Ext




Human factors are critical in the application of model driven
methods of knowledge elicitation and application

24




Warehouse & Distribution Centre Modelling

Capacity, travel time, inventory and resource estimation
Warehouse management system emulation
Routing and flow modelling

Power & free conveyor controller rules




Air cargo supply chain studies for
Office of Transport Security to
determine financial impact and
risk of selected security policies

http://www.deakin.edu.au/cisr
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Modelling AVIs/AAE/AAE 2010 mk5 big.avi
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Camera 305

Select Camera
Load Video | |Camera 311 ~|

Show Cameras

Video Date (DD/MM/YY)
|20 |10 [2008

Video Time (hh:mm:ss) - 24 Hour
(8 |30 [

Set Date/Time |

Play All Stop All

PAX Events

Arrive

Start Divest

Finish Divest

Start WTMD

Finish WTMD

Pause All FF All

Start Compose

Finish Compose

Align All

Depart

event_type_id.date.access_time formated_time package_id from_table.lsCleaned.camera file_name
1.20/10/2008.0.354375.8:30:18. . .0.camera_306 file_name.16:14:11
2.20/10/2008.0.354386574074074.8:30:19. . .0.camera 305 file name.16:14:11




Data collection tools to capture spatial, frequency and timing

information using mobile devices
CYSMEIE] LED Bottle Scan <o WIS LED Bottle Scan

OFF

Survy o ey e
Start PAX ’ Consent Given Consent Declined Firs Liguid Start PAX ’ Consent Given Consent Declined GIEL
First OK Liquid First OK Ligui
Obtain  [sutableL —';'"“ e Obtain  [suitable Count No Tl "‘"LL""”
Liquid Begin Scan ol | Liquid Begin Scan L A
$can Rapid
Test 1 Test 1
Wi Wi
Test 2 rong Test 2 s
Test 3 Restart Test 3 Restart

Finish PAX Notes

Center for Intelligent Systems Research 19/01/2009 Center for Intelligent Systems Research 19/01/2009

EIWEIH LED Bottle Scan EiE] . BCIEER] LeD Bottle Scan = i N
’ Consent Given ’ Consent Given

Simeyiode

Obtain Suitable Liquid Obtain Suitable Liquic [ | Count No

Liquid Begin Scan Liquid Begin Scan 1 Liquid
Test 1

Survey ode

Consent Declined Consent Declined

Unsuitable
Liquid

Count
2

Test 1

Test 2 Test 2

Restart Test 3
Notes . Notes
Consent A X Consent
Withdrawn FmISh P Withdrawn

Center for Intelligent Systems Research 19/01/2009

Test 3

Center for Intelligent Systems Research 19/01/2009

G CISR
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Data collection tools to capture spatial, frequency and timing
information using mobile devices

@CISR WTMD Capture

Surveying Status

Turn
OFF [ ot

New
Person

Rescreen
Method

WTMD /
WAND

Frisk

Notes

30

PAX PAX PAX
| [ )] [ ]
P A R
W
o | [wa || [ | [ oo |
D
Divest
e | Pass | NotPass
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Wrong
Time

Rescreen Count

0

Persons Queued

0

Persons Queued

2

NonPax-11

Persons Queued

1

G CISR



Data collection tools to capture spatial, frequency and timing
information using mobile devices

Delete Selected

PAX

Surveying
Status
Turn
OFF [ e
Notes

Delete All
ltems Divested Submit Notes |
Start Stop / Count
L | Laptop | Ignore Last Divest
1 Tub Male Female Child
Belt 2 Tubs 1 Bag > | Shoes | Wrong Time
Jacket _
B | Belt | -
Data Collection Mode
B | Pocket |
Sample
Q | Liquids |
X'ra Everyone |
y A | Aerosols |
J | Jacket |
0] | Other - Bag :
__________________________________ Unblocked |
E | Other - Body |
Male | Depart Selected
Mumber of Tubs MNumber of Bags / Other U | Umbrella |
Eemale
R I T I R IR TP T A Depart Al f— _— _
Child | Options Select all | er?]i: | ml
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Time Between Events (Secs)

Data Cleaning Tools
Analysis of Inter-event Times

Analysis Type
Time Between Events vs Time

| ¢« Commence Level 1to Level 1 Pass | TBELast

F T T T TEEmE
B TBEMext

1 InterAmival Time

T * » Raw
5 ___ .......................................................................................................................................... C|:||T||:l|:||_||-llj

1 o % InSy=Count

1 . InSysCourt TBE
4 ____ .................. e T . .................................................................................................. TEIEInS:,rsI:DurdFiI'tered

1 - . » Throughput
3 N S ... ............... B ‘ ............................................................................... _-

o'l
o A . . *
2 4 ® ... :.. ........... Oy ® P O . w ]
‘ L ﬁ ¢ & ‘. * B . . a®
. ™ e OF %y . %

1 — . ....... 2 " ...... .. .......... :?1!:5.'.. ....... '1 ..... “.: ..... E . . ....... .‘...‘ ..................... -
. T - ‘T' ot o, ‘ | e o e’ Tts’ &-!' |
16:30:00 17:00:00 17:30:00 18:00:00 18:30:00 19:00:00

Time (hh:mm:ss)
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Automated Reporting of Simulation Results
using Event Profiling

_iolx

"XML Creation Analysis | Reportl

XML Script

Filter AC Analysis Template

[sam_13

101_ADL 2 0_Result
102_ADL 2.0_Result
103_ADL 2 0_Result
104_ADL 2.0_Result
104_ADL 5 0_Result
105_ADL 2.0_Result
106_ADL 2 0_Result
107_ADL 2.0_Result
108_ADL 2 0_Result
109_ADL 2.0_Result
11_ADL 2 0_Result

110_ADL 2 0_Result
111_ADL 2.0_Result
112_ADL 2 0_Result
113_ADL 2.0_Result
114_ADL 2 0_Result
115_ADL 2.0_Result
116_ADL 2 0_Result
117_ADL 2.0_Result
118_ADL 2 0_Result
119_ADL 2 0_Result
12_ADL 2.0_Result

120_ADL 2 0_Result
121_ADL 2.0_Result
122_ADIL 2 0_Result
123_ADL.2.0_Result

N

Analysis Collection

IAnaIysisTemplale_40

1 of 8814

= |

1: Divest-Lane1 - Inventory - BoxPlot - Bin:1

2: - TimeDiff - Histogram(RelativeFrequency) - Bin: HBin:2
3: Arrival - Inventory - BoxPlot - Bin: 10

8: Screening - Throughput - BoxPlot - 00

9: Screening - Throughput - Percenti in:300

10: AlIPAXProcesses - Inventory - BoxPlot - Bin:1

11: AlIPAXP -T -P ile - Bin:1

- TimeSeries(Binned)MinMedianMax - Bin:1

nventory - BoxPlot - Bin:1

: Screening - TimeDiff - Histogi [ ) - Bin: HBin:10
- = Y -P .
23: ing - T| ghput - Ti ) - Bin:1800
24: Screening - Throughput - Histogram(RelativeFrequency) - Bin:300 HBi
25: Screening - Throughput - Histogram(RelativeFrequency) - Bin:300 HI

26: Screening - Throughput - Histogram(RelativeFrequency) - Bin:300 HI
28: Screening - TimeDiff - RawData - Bin:
29: Compose-AllLanes - TimeDiff - BoxPlot - Bin

30: C -AllLanes — - BaxPlot - Bin-1

31: Compose-AllLanes - TimeDi Histog 0 ) - Bin: HBin:10

32: C -AllLanes - Y - P

33: Compose-AllLanes - T| ghput - Ti ed) - Bin:1800

34i' Ci AllLanes — Tl - Histoaram(RelativeFr ) - Bin:300 r|Bin:‘|
4

e

il

Analyse

Analyse File(s)
Compare File(s) Pause

Generate Report(s)

Generate Compares
Report

" Export Analysis Raw Data
™ Enable Extra Chart Info
" Generate Report

" Open Generated Report

" Generate Single Report

Open Analysis Folder

| : f 1L alli faf
{ ‘,‘o‘lh ;‘f.*q‘;‘ﬁ‘;‘# I\’kl“‘l»]-_‘}\‘::f,d L’ﬁ'wgv'}“‘f-(

M.H.l:_ ,

Messages |

Start Time - 8:24:06 AM

Press ESC to Abort

/Analysing File: 1_ADL_2.0_Result
Analysi: . B

Done with Analysis
End Time : 8:24:10 AM
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Low Cost Data Collection and Analysis for Improved Quality Outcomes

Ford of Australia Pty. Ltd.

Heavy Presses Performance Management

Version 2.0

Add/Edit Data:

Add Run Data

Add Repair Data

Line Matrix |

Reports / Charts:

% Yield Charts

e Action Plan List | Action Plan Charts |
Codes
Hit To Hit Charts | First Time Through |
Maintain
Add Action Plan Down Time | Availability |

Exit Database

Scrap & Reject Charts |

Performance Hits Per Day

Summary Charts |

Shift Comments

34

AKIN

BWIVERSITY AUSTRALIA

Worldly

Go Back Add Run Data Add Action
Exit Databs Pan
BIREEREES Use this Screen to add information from each run of a part. It alse gives the status of both the part.
Line: [13 T~] ralyp: 3358 | .
Hourly Rate  Hit To Hit Date ZETT.  Houly Av.
Part Number:  [1R23/WR2AF513A44/5 1011012001 100% 312
Part Name: EXT R/SIDE RAIL TO W/HSE
... Cycle Time — Dieset D Current Run Status
Run Start Date: -
o Techrical 0
— = Hourly Av. InProcess
SHIFT  RUN uy off: 0 [Ming
(partsiiv) 312 e
AddNewshift| & |=| &[4 Hitto Hit Total ¢ Fatics
Shift: i [~ Date: 10/10/2001
Tally: 1149 Part Down time: 0 (Mins) == ) =]
Sarap: 0 Down time: 70 " et
== (e 2 70l Tmedown: [ [Hins] Downtme
R times Current Shift
] 185 (Mins) -
) |_ Hourly Av. Hi
372 Loss Duri Loss T i
Shift Comments n e me
¥] [Run Time [206 Electrical -Mod-Pos £
[Run Time 102 Blanks - Damaged )
|Run Time 900 Miscellaneous 0]

TIME N MINUTES

% Yield Chart for Line 13

To WHEE 100%

0%

B0%

Top 10 Downtimes for LINE 13 l .

@
60% 2
50% &

40% 5

30% Q-

i H F, ) 3 H
LTI | B P H
[ IR N £
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Quality Tracking System Platform

- CISR have developed a knowledge capture and
quality tracking system in collaboration with the
Geelong Quality Council

- Trials have resulted in a 20% reduction in part
defects for Geelong Manufacturers
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What-if Analysis to Support Decision Making

i x

Current Clock I 0.000000 sec

Moulds per hour

Charge car capacity

Run time

28 Ford Iron Casting Plant

Pour weight per mould [kq)

Commence metal transfer when autopour can fit

Set Model Parameters

65

Telpher ladle capacity 2800

1750

61200

Whaole melterj

Metal type [Gl, 5G or CG) 5G

M5 [Medium frequency] Active Yes

- M4 [Medium frequency] Active Yes

Enable Choreography 7 No

Display Model Parameter Window ? Mo

Ll Ll Lo L] e
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Fitness Landscapes - Robust Optimisation
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a18.avi

Prediction and Image Processing to Visualise Quality




Simulation-based Operational Decision Support

Real time simulation framework to capture and utilise expert knowledge
to plan, schedule, and optimise logistics systems and perform risk analysis

http://www.deakin.edu.au/cisr




Dashboard Visualisation of Simulation Results

Weekly Summary

mmmm Forecast Volume wemms Target Volume
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Tonnes Produced

Production Cumulative
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For further information, please contact:

Dr Doug Creighton

Deputy Director - Centre for Intelligent Systems Research
Associate Professor — Systems Engineering

Deakin University, Waurn Ponds Campus

Geelong 3217, Australia

Phone: 035227 2179 International +61 3 5227 2179
Mobile: 04 1127 3213 International +61 411 273 213
Fax: 03 5227 1046 International +61 3 5227 1046
Email: dougc@deakin.edu.au

Web: http://www.deakin.edu.au/cisr

http://www.deakin.edu.au/cisr
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