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About EIT

We are dedicated to ensuring that you
receive a world-class education and
gain skills that you can immediately
implement in the workforce.

Engineering Specialists

EIT is one of the only institutes in the world specializing
in Engineering. We deliver professional certificates,
diplomas, advanced diplomas, undergraduate and

graduate certificates, bachelor’s and master’s degrees,
and a Doctorate of Engineering.

Industry Oriented Programs

Our programs are designed by industry experts, ensuring
- you graduate with cutting-edge skills that are valued by
—0—6- employers. Our program content remains current with
rapidly changing technology and industry developments.
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cIT

Engineering Institute of Technology.

World-Class Australia Accredited Education

Our vocational programs and higher education degrees are
registered and accredited by the Australian Government. We
have programs that are also recognized under three
international engineering accords.

Industry Experienced Lecturers

Our lecturers are highly experienced engineers and subject
specialists with applied knowledge. The technologies
employed by EIT, both online and on-campus, enable us to
source our lecturers from a large, global pool of expertise.

Unique Delivery Model

We deliver our programs via a unique delivery methodology
that makes use of live and interactive webinars, an
international pool of expert lecturers, dedicated learning
support officers, and state-of-the-art such as hands-on
workshops, remote laboratories, and simulation software.
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Event Conduct EIT

Engineering Institute of Technology.

SERER
— Please keep discussion lawful and respectful; follow the moderator’s directions.
Do not share illegal or abusive content. Recording is not permitted unless authorised.

Breaches may lead to removal.



Introduction — Presenter

Professor Akhtar Kalam

Emeritus Professor at Victoria University and EIT.

Academic Director and Chair of the Academic Board - Texila College Australia.

Director of Al-Kalam Educational Solutions.

Editor-in-Chief of AJEEE

Distinguished Professor/Adjunct Faculty in Australia, India, Malaysia and Oman.

He has published over 610 publications in his area of expertise and has written over 29 books.
Supervised 50 postgraduate research students to graduation, including 39 Ph.Ds." and 11 MEngs. Currently, 15 postgraduate research
students (Eight Ph.D., one MEng student at VU, and six DEng students at EIT) are being supervised.
Public, University, and Motivational Lecturer.

Consultant for the electricity supply industries in Australia and overseas.

Assisted in change management plans for Universities and the higher education sector.

Education

The University of Bath, Bath, UK, D.Eng., Electrical Engineering

The University of Oklahoma, Norman, USA, MS, Electrical Engineering
Aligarh Muslim University, Aligarh, India, BSc. Eng., Electrical Engineering
St Xavier's College, Calcutta, India, Applied Science

Professional Society Activities

Australian Institute of Energy — Fellow

Engineers Australia — Fellow

The Institution of Engineers and Technology, UK — Fellow The Institution of Electrical and Electronic Engineers, USA —Life Senior Member.
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Why Research Practice Matters? EIT

Engineering Institute of Technology.

 DEngis not only about knowledge

ASK

to identify the need

* |tis about creating new knowledge

e Requires rigour, discipline, and method IMPROVE

and redesign
as needed

RESEARCH

the problem

e Strong research practice determines success

ENGINEERING
s DESIGN PROCESS

and evaluate

IMAGINE

the prototype possible solutions

CREATE PLAN

by selecting a

a prototype
prototyp promising solution
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The Doctoral Journey PEIT

Engineering Institute of Technology.

* Problem identification

Mastering Your PhD: The Ultimate

* Literature review Research Proposal Flowchart
* Methodology design Wil 3 [ntroduction  SEEpewried
. . . h.‘:::: Sl arpase ohectioes [ ‘"::m
e Simulation and modelling “ " °" ’
. E . " t "mmz 2. Literature Roview ikl ad
Lteroture
Xperimentation I .o v
e Data analysis R A st
3. M‘mdwv e Dt Codecoion
. . . Moy sds ——+0Data Aza
e Publication and thesis swcscn SR

Pesoarch o
Oopn

Approoch fxecutizo
YRRpRRSTEEE 4. Plan & Timeline —» Viboytones
Witegp Haa o fcboauie Mirctzoer N Detrerabies

S, Conclusion

« Contrivetians
Suriivonte CosfrAdations
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Engineering Research Domains EIT

Engineering Institute of Technology.

* Electrical Engineering

 Mechanical Engineering

Mechanical
Engineering
Exp. Class

* Civil Engineering
 Renewable Energy

e Artificial Intelligence

Biomedical TR Photoelectric
Multidisciplinary Professtons]

* Robotics and Control MBI Joint Exp. Class IS

 Biomedical Engineering
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Three Core Research Tools )EIT

e Simulation
* Experimentation ThEﬂl"}’
* Data Analytics

Big Data «—— Simulation
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What is Simulation? PEIT

Engineering Institute of Technology.

* Digital representation of real systems
* Predict performance before implementation
* Reduce cost and risk

* Explore impossible scenarios safely

K Ts

o

-1

Discrete-Time Gain 2
Integrator

Gan 4
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Popular Simulation Platforms

Platform &

MATLAB/Simulink

PSCAD

ANSYS

COMSOL

ETAP

LabVIEW

Python

Primary Focus

System modeling, Control

Transient Analysis

Engineenng Analysis

MulliphysiCs Analysis

Fower System Analysis

Measurement & Control

Custom/Data-driven

Best For

Multi-domain systems, Control algorithms

Power sysiem transients, Power electronics

Structural, CFD, Electromagnetic simulation

Coupled physics (€.g., Heat + Fluid)

Electncal network design, Frotection

Instrumentation, DAQ, Industrial control

Al-driven simulations, Flexibility
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Engineering Institute of Technology.
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Simulation Example PEIT

Engineering Institute of Technology.

* Power converter design
* Wireless power transfer system

* Fault analysis in smart grids

—
sensing

L

Duty cycle

Filter

—> Grid
Array converter coupling

AC voltage, current and
Energy — — <—— phase sensing
( Feedback)

Storage
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Model Development

»EIT

Engineering Institute of Technology.

Heal problem

* Define assumptions

e Select governing equations

e Set constraints

» Establish operating conditions

(

Hesults and
conclusions

J

Simulation
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Mathematical
mocded

Computabhonal
model

IMplEmiantalion
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Model Validation PEIT

Engineering Institute of Technology.

 Compare with literature
 Compare with standards . . . .

_ _ Verification vs Validation
* Compare with experiment at a Glance

e Sensitivity analysis

Verification Validation

Question Are we building it right? Are we building the right thing?
Focus Internal quality External user needs

Timing During development After dev, before release
Activities Reviews, static checks, unit testing UAT, demos, feedback sessions

Owners QA, dev team Product team, stakeholders

Tools SonarQube, ESLint, traceability matrix UAT suites, Figma, Postman, TestRail

-
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Common Simulation Mistakes PEIT

Engineering Institute of Technology.

e Unrealistic assumptions

* Poor parameter selection
* |gnoring non-ideal conditions
e Lack of validation n 0
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Transition to Experimentation PEIT

Engineering Institute of Technology.

e Simulations guide experiments
* Experiments verify simulations

e Strong research requires both

. M . )_ 7‘/
9 Concept & ‘ S g Design &
Planning : % - Engineering
e » Stakeholder engagement

+ Planning and visualization
» Design collaboration

« Site survey
+ Reality capture / 3D mesh

HSSE training
- Operator training , ‘
) Operations & | =8 'S ¢ Construction &
Maintenance o~ & ' Commissionin
@ S e

- 4D construction modeling
- Simulate logistics
- Track progress / status

+ Remote inspection
- Leak detection

- Corrosion detection

- Maintenance planning
- Shutdowns

- Verify before execution
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What is Experimentation? PEIT

Engineering Institute of Technology.

* Physical testing of hypotheses
* Prototype development
* |nstrumentation and measurement

e Controlled validation
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Experimental Design Principles

* C(Clear objective

* Controlled variables
e Repeatability

e Safety

* Reliability

»EIT

Engineering Institute of Technology.

LARANA, INC.

LAB SAFETY RULES

¢ Always follow instructions and
stay focused on your work.

¢ No running, playing, or
distracting others in the lab

0

o

* Wear goggles, gloves, and lab
coats at all times.

» Keep food, drinks, and personal
items outside the laboratory

)

o Label all substances clearly and
use only as instructed.

* Never taste, smell, or touch
chemicals with bare hands

2 ED DY)
« Inspect tools and glassware
before use.

¢ Report broken or damaged
equipment immediately

¢ Know where safety equipment
and exits are located.

¢ Report all accidents or spills to
your teacher without delay

GA=

* Always dispose of waste properly,
clean your workspace, and return
equipment after use to keep the lab
safe and organized for everyone

www.reallygreatsite.com
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Laboratory Safety PEIT

Engineering Institute of Technology.

e Electrical hazards

e Mechanical hazards .ﬁ
e Thermal hazards DEMOLITION

. . WORK FORKLIFTS | |mmeewwn FIRE
 Chemical risks IN PROGRESS SMOKING IN USE EXTINGUISHER
e Ethical responsibilities ) .

5 @ ALL VISITORS
HEAD FOOT SAFETY HEARING PLEASE REPORT
WUSTBEWORN | | MUSTBEWoRN | | musteewomn | | musteeworn | | 1O SITE OFFICE

LR
P DANGERDUS

HAZCHEM

CORROSIVE

8

&
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Instrumentation Tools DEIT

Engineering Institute of Technology.

* Oscilloscope
 Power analyser

e Spectrum analyser
* DAQ systems

e Thermal camera

-
ALY
..

Capacitive type
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Sensor Selection YEIT

Engineering Institute of Technology.

* Accuracy

* Precision " =

3

* Response time

. glf/@\

-y = . ! lft
|/ \ o s S

«  TEMPERATURE SENSORS \ _ ) i LEVEL SENSORS

e (Calibration needs

* Environmental suitability e 5 7 | W )

SENSORS |}~ 3" -

Measurement /' ~ POSITION & PROXIMITY
— A & Control 4 /s SENSORS

. - . /
4 S =
- - >

GAS & AIR SENSORS
!Bl

HUMIDITY SENSORS - MOTION SENSORS

~— - i
. . L]
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Prototype Development EIT

Engineering Institute of Technology.

* Breadboard to prototype
 PCB development

* Embedded systems integratio

e Reliability testing ol A \ (3)\ X «L(&(

PCB DESIGN Vs

guny

(TR 4
!_:;:
m BUOBEE B

O O

K/)

VORI POOO®OO®D® G
O PIPOPOPOPODO®®®
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Experimental Repeatability PEIT

Engineering Institute of Technology.

* Same conditions t-distributions by degrees of freedom
* Same outputs
e Statistical confidence 0.4 - 1 df
2 df
0.2 - 10 df
30 df
0.1~ _ 0 df
0.0 -
| | I I I
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Common Experimental Problems )EIT

Clean speech

0.2

* Noise
 Grounding issues

e Sensor drift

Amplitude

* Human error

 Environmental interference 02 - . |
[} 2000 4000 &000 8000 10000 12000 14000

Samples

Moisy signal

Amplitude

- 1 ‘I 1
EC' 2000 4000 6000 8000 10000 12000 14000
Samples

24
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From Results to Data

e Raw measurements become datasets

»EIT

Engineering Institute of Technology.

* Need organisation and structure Data Acquisition Signal Used

Digital
—\N\~
Physical —
Phenomena v
Or Pressure
Output From ' Actuated
Time r, Switch
External
Process, etc. —e—
Proximity
Limit
Switch
—q.'hn—
Temprature

Actuated Switch
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Conditioner
(If Needed)

% PC with DAQ
APl & Drivers

DAQ Hardware

(Ethernet, Serial /’\

or Wireless) S #}
» R

7
Programmable
Logic Contraller

PCI DAQ (PCL)
Hardware

—

Data Logger
(eq, Hybrid Chart
Recorder)
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What is Data Analytics? PEIT

Engineering Institute of Technology.

e Extracting meaning from data
* Detecting patterns
e Supporting conclusions

* Enabling prediction

shutterstock.com - 2650534643
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Types of Data ))EIT

ring Institute of Technology.

* Time-series data TYPES OF ENGINEERING | 21 ICONS
* Frequency-domain data

+ Image data 2K o N P X o

[ S d t ELECTRICAL CviL MECHANICAL ENVIRONMEINTAL COMMNTER BIOMLDICAL ARROSPALE
e n S O r a a ENGNIIRING lm:mumm: ENGINLIRING ENGINLIRING ENGINELTRING ENGNEERING INGONTTRING
LL
e S d litative dat :Fey:
urvey an ualltative datad - -~ s O
- -
= & o ®
AUTOMOTIVE ELECTRONIC CHEMRCAL NUCLEAR HEALTH AND SATETY PETROLIUM SOFTWARE
ENUNEERING ENCINTERING ENGINEERING ENGINEERING ENGINEERING ENGNEERING ENCINEERING
% - - -
MATERALS SYSTING GLOTECHMICAL NARINE MANUFACTURING MANNG AMEICULTURAL
ENGNEERING ENGINEERING ENGINEERING ENGINEL NG ENCNEERNG ENGNEERING INCOINEEMING
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Data Cleaning PEIT

Engineering Institute of Technology.

* Missing values ] Data after cleaning
. . 20 Data before cleaning
e Qutlier detection .
—
* Signal filtering S 10
z
. . & 5
* Normalisation _
0
T I J T I L I L I ! |
0 200 400 600 800 1000 1200 1400
95 Time(min)
20
i 15 -
g 10
;-_E 5 The m?ing value
0 ©
0 200 400 600 860 1000 1200 1400

Time(min)
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Statistical Foundations ?ElT_

ngineering Institute of Technology.

* Mean and variance 180

* Confidence intervals 1004 UNITS

160

* Regression

LTC6652A LIMITS

- ! -

L

140

* Hypothesis testing
120

80

60

NUMBER OF UNITS

40

20 - J-

0 : - '
2.4985 2.4995 2.5005 2.5015
OUTPUT VOLTAGE (V)

|
|
I
I
I
I
i
I
I
]
I
I
[
[
]
- [
I
I
T
I
i
[
[
I
I

- — — — 4 — = = = = = = =
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Visualisation Matters YEIT

Engineering Institute of Technology.

. 10
* Graphs tell stories )
B 0 -
 Better than tables alone 2
= 1
* (Clear communication of results =20
& -30
= -40
1 10 100 1000 10000
Frequency
95

Phase (Degrees)

]
(%]

1 10 100 1000 10000
Frequency
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Machine Learning in Research PEIT

Engineering Institute of Technology.

* Pattern recognition

° FaU|t deteCtiOn A troical Al wark o

* Predictive maintenance

* Optimisation

- |
gt " [0 SR © T
Pl = -
Cel ek ing and IeacsSing es L= T =] Inbegerg th Comifesudly
CrEpaer et B 5 retognise -Ell:l: LirmCy and il maecka] i FEnCAiND
r b Sala A - W] LElITs predustion D= on
e ed ]y i e IEEUEs

EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971 31



Tools for Analytics

* Python

* R

* MATLAB
* SPSS

* Power Bl

Feature &

Primary

Use

Skill Level

Cost

Flexibility

Python

ML &
Automation

Coding
required

Free (Open
Source)

Extremely
High

Deep
Statistics

Coding
required

Free (Open
Source)

High
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MATLAB

Engineering

Coding

required

Expensive

License

Moderate

SPSS

Survey

Research

Point-and-
click

Expensive
License

Low

»EIT

Engineering Institute of Technology.

Power Bl

Business

Reporting

Low-code /
Mo-code

Subscription
based

Low (for
modeling)
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Research Integrity PEIT

Engineering Institute of Technology.

* Honest reporting

* Reproducibility m
* No data manipulation m R E S P E CT
L1 |

* Ethical publication

DISCUSSION

FALRN
—
=0
C
W
—
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Literature Review as a Tool

e |dentify gaps
* Avoid duplication
* Build methodology

e Benchmark results

ASN CANDIDATES

»EIT

Engineering Institute of Technology.

PERMANENT POSITIONS

(by discipline)
CVs PARS CVs_pubs _
(el E (=an) ! —,r'_"'_-.‘-.
f » :
T /
1
v | .
LY 1 & W
e (.«L
L] - ', [Tniversitl
r “ - | d
¥ : -
=N . L
i - - - 1
- g . ;
i | AUTHOR'S INFO
- -7 SCOPUS SEARCH | author
= .= Gelpapers author  —— disambiguated
e o by DOH | (Le, ona parson = |
£ ¢ { one scopus authodD) |
/ ’ - A 1 /
- S =
i
£ -
o 4 _II
AN ,’ SCOPUS AUTHOR'S | AUTHOR'S NEG
) \ . _ _ PUBLICATION LIST {
L 1 T = Getall i = (s bafore) +
e L E.,g.r =k w‘.,"m' pubslication list
1PL Tt
5 f oy N o —
| ,Ll \\ .
(N I .
"1 Y, SCOPUS AUTHOR'S INFO
~ . ABSTRACT (as before) + full
‘,. = —®  mutadata of papers
% Got ol papar ! {with references to
: meladata by DOH | thve cited papens)
\ e > L
______ Y =—r— ‘/,_/
A
'\-‘ P Y
. COMPUTE { CITATION
== CITATION — ADJACENCY
NETWORK MATRIX
L
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(by discipline)

| usToF |
| PERMANENT |
“~7 posimions | INPUT
{esv)

0: PREPROCESSING

1: AUTHOR

2: PUBLICATION LIST

3: PUBLICATION METADATA

4; CITATION NETWORK

OuUTPUT
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»EIT

Engineering Institute of Technology.

Reference Management

e EndNote

(=} Advanced Search

» /otero

Al References

Duplicate Relerences

mported Re

All References
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Research Planning PEIT

Engineering Institute of Technology.

e Gantt charts

 Milestones Ga’ntt Chart ﬂ

* Deliverables ENTERPRISE RESOURCE PLANNING [ERP]

e Risk management

Progress | Task
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Working with Supervisors PEIT

e (Clear communication :
* Meeting discipline ‘ “
:

* Progress reporting

* Feedback acceptance
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Publication Strategy )EIT

e Conference papers

* Journal papers Energy &
Environmental Science

Patent opportunities

www.rsc.orglees

Volume 5 | Number 3 | March 2012 | Pages 5857-6260

Thesis by publication

’
, -
ANALYSIS
Powell etal.
Crystall aics:
Acosta for
i Wways
ol city costs 1754-5692(2012)5:3;1-3

ISSN 1754-5692

COVER ARTICLE

Pignataro etal.
Carbon nanotubes and org
solar cells :

to reach base

RSCPublishing
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Engineering Institute of Technology.

Conference Participation PEIT

* Presenting work

* Networking

Introduction

* Feedback from experts

Paraffin Wax
* A common challenge that
plagues the oil field from
upstream to downstream

* (Career opportunities
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Funding and Grants PEIT

Engineering Institute of Technology.

e Scholarships
* |Industry funding
* Government grants

* |nternational collaboration
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Industry Collaboration EIT

Engineering Institute of Technology.

e Real-world problems
INDUSTRY-ACADEMIA COLLABORATION:

* Access to equipment BRIDGING THE SKILLS GAP IN ENGINEERING

 Employment pathways

* Applied impact

ACADEMIA
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Interdisciplinary Research PEIT

Engineering Institute of Technology.

* Engineers + data scientists
* Engineers + health experts

* Engineers + environmental scientists
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Resilience in Research PEIT

Engineering Institute of Technology.

* Failed experiments happen

 Simulations break SUMMIT/DEATH ZONE

Unfamiliar environment
Critical decisions

* Papers get rejected Ny nprersaion

* Persistence matters most

ICEFALL

Unpredictable environment
High number of decisions
From consensus to commitment

BASE CAMP

Predictable environment
Low number of decisions
Consensus decision-making
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Time Management ?ElT

ngineering Institute of Technology.

= Da i Iy p rog reSS MON TUES WED THURS FRI SAT

19 20 21 22 23 24

Meeting 1
8:00am-9:00am
Task 1
| )

9:00am-12:30pm
Meeting 3

12:00pm-1:00pm

* Weekly targets

Task 2 (Research)
7:00am-10:30am

Task 3
8:00am-11:30am

* Writing early

* Avoid perfection paralysis

Task 1 (Edits)
1:00pm-2:00pm
Meeting 4 Task 2 (Edits)
2:00pm-3:00pm 2:00pm-3:00pm

Task 2
12:00pm-1:00pm
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Thesis Writing PEIT

Engineering Institute of Technology.

e Startearly
* Write continuously
* Maintain version control

* Keep evidence organized
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Viva/Defence Preparation PEIT

Engineering Institute of Technology.

* Know your contribution
 Defend your decisions
* Explain limitations

 Show confidence

Engineering
Thesis

Here is where your
presentation begins
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Career Pathways After PhD PEIT

Engineering Institute of Technology.

e Academia
* Industry R&D

* Consulting

Academic Staff Science Management

* “Lehrkraft fur besondere Aufgaben” * ¢.g., Research officer, Managing
MMI(WW) director, Research support services ..

Rcsearch group
leadership
Doctorat (Early) - University
Postdoc HRDINESOn professorship
Junior professorship UAS professorship

* Entrepreneurship

 Government research

Non-University Career Paths
+ Business, Industry * Non-university research institutions
* Public sector (foundations, * Universities of Applied Sciences (UAS)
assocatons, NGOs ) -
+ Self-employment. start-up
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Key Success Formula EIT

Engineering Institute of Technology.

* Curiosity
e Discipline
* Integrity

* Communication SUCCESS

e Persistence

ACTION
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Final Message EIT

Engineering Institute of Technology.

Your DEng is not just a degree.
It is your contribution to the future of engineering.
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2EIT

Engineering Institute of Technology.
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2EIT

Engineering Institute of Technology.
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Upcoming courses =IT

Engineering Institute of Technology.

Courses Start Date

Doctor of Engineering (online) 20 Julv 2026
36 months y

On-Campus — Doctor of Engineering
36 months
Perth/Melbourne

27 July 2026

Find MORE courses here:
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Upcoming Doctoral Webinars ?ElT_

ngineering Institute of Technology.

All upcoming Doctoral Webinars:
www.eit.edu.au/news-events/events/

4 June: Research Integrity, Safety, and Ethics in Engineering

2 July: Supervisory and Industry Collaboration: Working as a Research Engineer

6 August: Managing the DEng: Planning, Time, and Resources

3 September: Communicating Engineering Research: Writing and Presenting Effectively

1 October: From Lab to Field: Translating Research into Real-World Engineering Applications

5 November: Resilience, Reflection, and the Doctoral Mindset

3 December: Building Your Research Identity: Patents, Publications, and Professional Pathways
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Contact Us: =IT

Engineering Institute of Technology.

i

Website @ Email
Pand

www.eit.edu.au e webinars@eit.edu.au

Head Office = Courses
6 & 8 Thelma Street, West Perth gI https://www.eit.edu.au/schedule/
Perth, WA 6005 ala

Phone
Inside Australia: 1300 138 522
Outside Australia: +61 8 9321 1702
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