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About EIT

Engineering Institute of Technology.

We are dedicated to ensuring that you receive 8 World-Class Australia Accredited Education
. . . Our vocational programs and higher education degrees are
a world-class education and gain skills that you = = registered and accredited by the Australian Government.
can immediate|y imp|ement in the workforce. 4% We have programs that are also recognized under three
international engineering accords.
Engineering Specialists Industry Experienced Lecturers
EIT is one of the only institutes in the world specializing Our lecturers are highly experienced engineers and subject
in Engineering. We deliver professional certificates, specialists with applied knowledge. The technologies
diplomas, advanced diplomas, undergraduate and u employed by EIT, both online and on-campus, enable us to
graduate certificates, bachelor’s and master’s degrees, CEE——T) source our lecturers from a large, global pool of expertise.

and a Doctorate of Engineering.

Industry Oriented Programs Unique Delivery Model

Our programs are designed by industry experts, We deliver our programs via a unique delivery methodology
ensuring you graduate with cutting-edge skills that that makes use of live and interactive webinars, an

are valued by employers. Our program content international pool of expert lecturers, dedicated learning
remains current with rapidly changing technology support officers, and state-of-the-art such as hands-on

and industry developments. workshops, remote laboratories, and simulation software.
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Introduction - Presenter

Engineering Institute of Technology.

Dr. Ali Marzoughi
* Bachelor’s degree in Electrical/Electronics Engineering
*  Worked as an Instrumentation Engineer in the oil and gas industry
* Promoted to a significant role in an EPC consortium, managing supply for refinery upgrades
* Earned a Master’s degree in Mechatronics and Automatic Control
* Worked as a Test and Inspection Engineer in Malaysia and Singapore
* Pursued a Ph.D. in Robotics and Automatic Control at the University of New South Wales in Australia
* Held diverse roles including Production Supervisor and Service Engineer

* Contributed to academia at universities like UTM and UNSW

* Currently a Lecturer and Unit Coordinator at the Engineering Institute of Technology (EIT) since 2019
* Expertise in instrumentation, automation, robotics, and mechatronics

* Passionate about contributing to industry advancements and academic excellence
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1 Welcome and Introduction

2 Introduction to Sensors and Smart Sensors

3 Standard Sensors’ Interface Sighals X

4 Integrated Smart Sensors :

5 Smart Sensors Evolution X —
6 Application of Smart Sensors

7 Conclusion and Q&A
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Introduction to Sensors and Smart Sensors EIT
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Mechanisation = Electrification Automation ‘ Digitalisation Personalisation

The Stages of the 1.0 - 2.0 - 3.0 - 4.0 5.0
Industrial Revolution: | (

The introduction of | Mass production Automated The use of cyber The

industrial using electrical production physical systems on | interdependence

production energy and due to the rise of connected devices of man and

equipment driven | assembly lines. electronics, {o automate machine using

by water and steam | telecommunications = processes furlher. cognilive

power. and computers. computing and
human intelligence.
Mass customization
and personalization

i for humans.

1870 1970 Future

The stages of the industrial revolution [1]
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Introduction to Sensors and Smart Sensors EIT

Engineering Institute of Technology.

Automation has 3 main phases:
1. Mechanisation

2. Informatisation

3. Sensorisation
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Introduction to Sensors
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Radiant or
Optical

e Sensors convert signals
originating from various
energy realms into the
electrical domain.

e Signals are classified into
six distinct domains.

Magnetic
v
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Introduction to Sensors

Physical sensor effect [2]

Engineering Institute of Technology.

In/Out Radiant Mechan. Thermal Electrical Magnetic Chemical

Rad Photo- Radiant Radiant Photo-cond.  Photo-magn. Photo-
luminan. pressure heating chem.

Mech. Photo-elastic Conservation Friction heat Piezo- magneto- Pressure-
effect of moment electricity striction induced

explos.

Therm. Incan- Thermal Heat Seebeck Curie-Weiss  Endotherm
descence expansion conduction effect law raction

Electr. Inject. Piezo-electr.  Peltier effect PNjunction  Ampere’s Electrolysis
Luminan. effect law

Magn. Faraday Magneto- Ettinghausing  Hall effect Magnetic
effect striction effect induction

Chem. Chemo- Explosion Exothermal Volta effect Chem.
lumin. reaction reaction reaction
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Introduction to Sensors
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ks input signal output signal

measurement P 9 - P 9 >
sensor
powerofthe —f— — = — — = — — o e e e B S R U S S >
phenomenon _power of output power
input signal .
. \
(a) self-generating sensor losses

subject of : , .
measurement INpsE Sansl o output signal
sensor
POWEE OF TG === == vt o R e e et e
phenomenon power of P output power
input signal e .
. X
(b) modulating sensor P
power
source
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Sensors’ Materials

Introduction to Sensors

Engineering Institute of Technology.
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semi-
conductor thin film screen opto- ceramic foil microwave
(primarily printing electronic
silicon) (thick film)
pressure temperature temperature radiation temperature pressure motion
temperature pressure position gases humidity level
flow rate level velocity
position
frequenc —
analog q y duty cycle digital
analog
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Introduction to Sensors EIT
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Sensors’ Parameters:

Mechanical parameters
of solids, fluids and gases

Other

significant Thermal
barameters parameters
Magnetic & :

. |
electrical Optica
barameters parameters
Nuclear Acoustic

radiation parameters
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Introduction to Smart Sensors EIT
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When a sensor, an analogue interface circuit, an analogue-to-digital converter (ADC), and a bus interface are
integrated into a single enclosure, we obtain a smart sensor.

f T 0 N e S
bus bus bus
digital digital
L analog [ Il digital
analog analog
sensor sensor sensor
e -/ e

A i
L encapsulation
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Standard Sensors’ Interface Signals EIT
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Sign. Cond.: Analog Voltage 05Vto4d4sSV
Analog Current 4 mA to 20 mA

Sign. Conversion: Frequency 2 kHz to 22 kHz
Duty Cycle 10 % to 90 %
Bit Stream
Bites

Bus Output: IS*, I°C

D’B, Field, CAN
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Integrated Smart Sensors

=IT

Engineering Institute of Technology.

When all functions from the sensor to the bus interface are combined into a single chip, we achieve an integrated smart

Sensor.

supply
ground
clock
data

ks o - - - -

interface contr.
A ALY -
digital
counter - A
A/D converter - +
T analog
chopper/multiplexer -
amplifier -«
T A
sensor 1 sensor 2 one chip
’_
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Integrated Smart Sensors

=IT
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LEVEL | LEVEL Il LEVEL Il LEVEL IV LEVEL V
Discrete Basic Mixing Selective Full
devices integration technologies integration integration
CMOS- CMOQOS-
Sensor Sensor compatible compatible
Sensor with with sensor with sensor with
element | separate [~ | integrated [ | integrated [ | integrated f=3»
only analog analog analog analog,
circuitry circuitry and digital dlglt’al, _
circuitry RF circuitry,
and more
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Summarising of Integrated Smart Sensors EIT
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Technology: Low-power opamps, Low-power 2 AADC’s, Smart sensor p—
bus system, Selftesting and Autocalibration front tnd

e Medical: DNA Sensors, Multi-blood sensor, Catheter locating system \‘l D

e Scientific: Optical spectrometer, Adaptive mirror and LC systems, 4 &l ekl
Wavefront sensor é; Hneartsation

e Industrial: Universal transducer interface, Capacitive B
fingerprintsensor, Thermal windmeter, Absolute :‘%. it

~
temperature sensor, High-Speed Chemical Analyzer,

Spinning Current Hall Sensors, Accelerometer
e Computer Capacitive human interfaces
Interface:

Unique ID

Calibration
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Smart Sensor System Evolution
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(external bus)

HOME, FIELD, CAN

general- micro- micro-
purpose processor processor (local bus)
sensor ISS, I°C
interface
local bus
interface
A/D mod. A/D mod.
sensor sensor sensor
general improved local bus
hybrid hybrid one chip
solution solution solution
low medium high
volume volume volume

ext. bus
interface

calibration
self-test

A/D mod.

sensor

T

future
one chip
solution

high
volume

Data pre-
processing

Self-calibrating

Self-diagnostic
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Application of Smart Sensors
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A "
‘ Epidermis

— Elastomeric skin 2
e [ Dermis

Thin elastic layer

Biosensors:

Biomimetic robotic skin

Human skin

== — - i
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/.=. - - - =
GRS reeEe N -— =
E MlcrophonesJ/‘! = \ Thick cushioning layer
¢ Electrodes — Fascia
————————————— i Base layer
Distributed sensing elements o Muscle
B - C
Protection ' / > g
Pressure = 4 Y
<——-/ . /l/ y Light touch ¢ 2 S RS
\ (}i // - —— — —
Current ¢ Vibration
/ x
Hydrogel-elastomer hybrids Electrodes Microphones
D : | E
Large and curved robotic skin 3 Topohesive Siliconeladhesive bonded

Vo v

Scalabllllty
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plication of Smart Sensors

mart Cars

Mainfold absolute pressure sensor

Variable intake control sensor EGR value sensor

Tachometer timing sensor l " Engine misfire sensor

| | >
Camshaft timing sensor | l | |’ "Throttle position-sensor

Load sensor
Crankshaft timing sensor
Torque sensor \

Oil quality sensor N\

\

oil pressure sensor

\\\\\» 2

Coolanl Ievel sensor

Air pressure sensor
; B
Collision avoidance sensor

Transmission speed sensor

——— |
- I A/C pressure sensor |
Transmission shift position sensor

Steering rate sensor

High pressure fuel injection sensor

Engineering Institute of Technology.

Occupant sensing sensor Air temperature sensor

Oxygen sensor
Weight sensor

Rain/moisture sensor
Tire pressure sensor
Wheel speed sensor

Steering angle sensor

\;Verﬂcle height sensor

Fuel level sensor

!Fuel tank pressure sensor

NS Ride control sensor

N Side impact sensor
\ Acceleration sensor
\ Air bag acceleration sensor

\ Seat position sensor

Anti-theft sensor
\\ Yaw rate sensor

Tlre pressure sensor

Pedal position sensor
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Application of Smart Sensors

Engineering Institute of Technology.

Kemore agaprers & aimmers
Door & window sensors

Smart Homes -~ off Roll ===~

External electrical adapters

Remote smoke detector

o maximum safety

Radiator thermostats
adiust the room
- temeerature whether

you are af hOme
or aWay

Outdoor motion detectors
imerove security & agtomare Eshting
svsiems and electrical devices

Wall mounted transmitters
for remote control of
specified acticas

Cenfral control unit
the core of the

user-friendly
\ - automation system

geart'f,e?!'ner ucrme'sm( Interior remote
aad actions motion detector

Floor heating
controller

Source: https://www.fierceelectronics.com/components/comfort-health-and-convenience-are-roles-sensors-smart-home
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Industrial application- a case study cIT
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e KCF Technologies’ wireless vibration monitor is mounted on an industrial
chiller. (Courtesy of KCF Technologies, Inc.)
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Cost saving using smart sensors

System Benefits Cost Savings

Delays periodic system rebuilds $82,000 (per occurrence)
Prevents component damage $18,000 to $38,000
Reduces overtime labor maintenance costs $50,000

Prevents losses to inventory, batches, and associated downtime  $500,000

Reduces catastrophic failures and personal injuries >$1,000,000

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



Self-calibration of Sensactors

Engineering Institute of Technology.

This figure illustrates an example of what is commonly referred to as a "sensactor," which is a
combination of a sensor and an actuator.

The actuator produces a calibration signal Xg, which is combined with the external measurand Xgy;
at the sensor's input.

Subsequently, at the sensor's output, its response Yq¢ to the reference signal is isolated and
juxtaposed with the expected response based on the signal applied to the actuator.

reference
actuator | signal
generation
|
XRerF v \
REF _
—>| comparison
+Y ] |
signa
XexT —» sensor || S9N }
+ separation

- ' —Y
YEXT co rr7!t|on

~
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What courses cover this topic? EIT
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* 52888WA Advanced Diploma of Applied Electrical Engineering (Power Industry)

* Professional Certificate of Competency in Smart Grids

* Professional Certificate of Competency in Big Data and Analytics in Electricity Grids
* Online — Bachelor of Science (Electrical Engineering)

* Online — Master of Engineering (Electrical Systems)
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Upcoming Courses

We have a range of courses in Electrical Engineering.
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Courses Start Date

52888WA Advanced Diploma of Applied Electrical Engineering (Power Industry)

5 March 2024

52883WA Advanced Diploma of Applied Electrical Engineering (Electrical Systems)

5 March 2024

Professional Certificate of Competency in Smart Grids

12 March 2024

Professional Certificate of Competency in Big Data and Analytics in Electricity Grids

12 March 2024

52872WA Advanced Diploma of Robotics and Mechatronics Engineering 2 April 2024
Professional Certificate of Competency in Programmable Logic Controllers (PLCs) & SCADA Systems 23 April 2024
52911WA Graduate Certificate in Internet of Things (loT) for Engineering (Foundations) 7 May 2024

Graduate Diploma of Engineering (Electrical Systems)

24 June 2024

Online — Master of Engineering (Electrical Systems)

24 June 2024

Online — Bachelor of Science (Electrical Engineering)

Find MORE courses here:
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Upcoming Webinars cIT
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All upcoming Events & Webinars:
www.eit.edu.au/news-events/events/

Addressing the Challenges of Large-Scale Carbon Capture, Storage and Utilization
28 Feb 2024

Insights Into EIT’s Advanced Diplomas and Other Vocational Programs
29 Feb 2024

Internet of Things (loT) for Engineering
06 Mar 2024

Sustainable Materials and Practices in Civil Engineering
06 Mar 2024
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To receive your digital certificate of attendance for participating in this
webinar, please fill out the form and survey here (or scan the QR Code):

https://dqrco.de/beoJR7

Kindly note that this form will close on Monday the 26th of February, 5:00am UTC and no
further requests for certificates will be accepted after the form has closed
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Website
www.eit.edu.au

Head Office
1031 Wellington Street West Perth
Perth, WA 6005

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

Email
webinars@eit.edu.au

Courses
https://www.eit.edu.au/schedule/
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