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“Behind every smart city is a

smart University”

Dr Simon Eassom — IBM



Enhancing Teaching, Learning and Graduate Employability
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“We must prepare students for a
future we can neither describe nor
predict”

David Warlick
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Still the same. In-
person, tied to
location, age,

proximity.
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Industrial Revelations & its Effect on Education
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The changing face of education

“The rapid acceleration of
technological innovation IS
dramatically changing the nature
of learning. The education
system will change more in the
next five years than it has in the
last two hundred.”

CISCO
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The changing face of education

Theindustrial revolution
begins, Mechanization
of manufacturing with the
introduction of steam
and water power

1st

Revolution

Mass production
assembly lines using
electrical power

2nd

Revolution

Automated production
using electronics,
programmable logic
controllers (PLC),

IT systems and robotics

3rd

Revolution

Autonomous decision
making of cyber physical
systems using machine
learning through
cloud technology

4th

Revolution
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Before We Start

The changing face of education

First Industrial Revolution Fourth Industrial Revolution
i Development of whol
Learning Mastery of basic skills and evelopment of whole person

. ; across multiple intelligences (e.g.,
knowledge (e.g., reading, math , : :
Objectives ge (e g ) emotional, intellectual, social)

Role of Expert _. X Facilitator
Educator

Learner *Factory model” - Passive,

*Custom model” - Active, self-
Experience | structured, directed, en masse

@
directed, exploratory O-'-i

Expertise “Teacher knows best”’ **Anyone can teach”

Target Age K-12 (l[ Lifelong learning :'4;

Access Physical classroom ig; Anytime, anywhere, any device

gnowbe
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Jack Ma
Chinese business magnate
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Development

Measurable — Quantitative
Arbitrary — Qualitative

" rir 1o Lr

______________________________________________________________ —
Growth / 77 \
Measurable - Quantitative ﬁ
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Air Pollution

Control of CO, emissians of factories, pollution
emitted by cars and toxic gases generated in
farms

Forest Fire Detection

Maonitoring of combustion gases and preemptive
fire conditions to dafine alart zanes

Wine Quality Enhancing

Monitoring soil moisture and trunk diameter
invineyards to control the amount of sugarin
grapes and grapevine health

Offspring Care
Control of growing conditions of the offspring in
amimal farms lo ensure its survival and health

Sportsmen Care

Vital signs monitering in high performance
centers and fields.

Structural Health

Monitoring of vibrations and material conditions
in buildings, bridges and historical monuments.

Quality of Shipment Conditions

Manitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.

Smartphones Detection

Detect iPhone and Android devices and in
general any device which works with Wifi or
Bluetooth interfaces.

Perimeter Access Control

Access control ta restricted areas and detection
of people in non-autherized areas,

Radiation Levels

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generale leakage alerts.

ELEGGANT
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la Design & Final Year P

Electromagnetic Levels

Measurement of the energy radiated
by cell stations and WiFi routers.

Traffic Congestion

Menitoring of vehicles and pedestrian
affluence to optimize driving and walking
routes

Waste Management

Detection of rubbish levels in containers
to optimize the trash collection routes.

Smart Parking

Manitoring of parking spaces availability
in the city

Water Quality Golf Courses
Sludy ol waler suilabilily in rivers and Lhe
sea far fauna and eligibility for drinkahble reduce the water resources reguired in

use the green.

Selective

\/

(]
STAFFORDSHIRE
UNIVERSITY I

Smart Roads

Warning  messages  and  diversions
according to climate conditions and
unexpected evants like accidents or
traffic jams.

Smart Lighting

Intelligent and weather adaptive lighting
in street lights.

Intelligent Shopping

Getting advices in the point of sale
according to custorner habits, preferences,
presence of allergic components for them
or expiring dates

Noise Urban Maps

Sound monitoring in bar areas and
centric zanes in real time.

Water Leakages

Detection af ligquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers

Item Location

Search of individual items in big surfaces
like warehouses or harbours.

Ref: Libelim
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'I',,¢’ --------------------------------------------------------- & \\\‘
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i { Smart systems incorporate functions of: \ o !
i O | 01
il Sensing & data acquisition, o ! (ED i
! ] Acquiring data that describe the situation. = -
I I Q@

| |
i1 - Data Processing & Analysis, g | 7 i
| 1 m—
E i In adaptive/predictive manner. ,"P.. : g E
! o | I
¥ - Decision Making & Control. 3 | o |
| 2 | = |
! '\\ Thus, performing smart actions. ,} “ i
. G P |
\\\* _________________________________________________________ - ,,I
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Final Year Project: Design example
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Platform Communications Data acquisition Sensors

Hardware Software Wired Wireless Hardware Software Traditional Advanced

PC- Windows Fibre WiFi Signal LabView Temperat Video
Based Optic Condition ure

Mobile Android Metal ZigBee A/D DASYLab Pressure Image
Conv.

Embedde VxWorks . Bluetooth Digital Humidity
d Sys.

Technology Layer
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http://en.fotolia.com/id/20535150
http://en.fotolia.com/id/32444297
http://en.fotolia.com/id/20528068
http://en.fotolia.com/id/21461364
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Technology
Sensors
loT

REID Application

Requirements

Processors Student
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MANDOINN
ALARM

Which phone is smart?
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Disaster response support with drones
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Curricula Design: soft Skills

People skills are patterns of behaviour and interactions. Among people, it is an
umbrella term for skills under three related set of abilities: personal effectiveness,
interaction skills, and intercession skills
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Curricula Design:

Smart City Design Challenges

Design Operation Carbon City Disaster Reliable Information
Cost Efficiency Emission Growth Resilience Communication Security
I E;g; €0, " m
Operation City System Data Public
Cost Sustalnablllty Failure Volume Safety

@ &0

Some challenges in system design
[Ref:01]
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Robotlcs and Smart Technologles MSc

The specific aims of this Course are:

What is distinctive about this programme?

Optional Optional
Industrial Placement Industrial Placement
up to 12 months up to 12 months

Study and
pass
60 credit MSc
Project

Study and
pass further
60 credits

Study and pass
60 credits

MSc Engineering Course Structure, incorporating points at which the optional
industrial placement can be taken



Co-funded by the
Erasmus+ Programme
of the European Union

o

ELEGGANT

Enhancing Teaching, Learning and Graduate Employability

through University-Enterprise Cooperation

/

~ Robotics and Smart Technologies:

OUTCOME HEADINGS

Knowledge and

PgC
Demonstrate an
understanding of
knowledge which is at
the forefront of

PgD
Demonstrate an
understanding of a
significant body of
knowledge which is at

MSc

Demonstrate an
understanding of a
significant body of
knowledge which is at

the engineering
discipline.

the engineering
discipline and especially
Robotics and Smart
Technologies.

Understanding Robotics and Smart the forefront of the forefront of
Technologies. Robotics and Smart Robotics and Smart
Technologies. Technologies.
Demonstrate the Demonstrate the Demonstrate the
independent learning independent learning independent learning
ability required to ability required to ability required to
advance your advance your advance your
knowledge and knowledge and knowledge and
Learning understanding within understanding within understanding, and to

develop new skills to a
high level for continuing
professional
development.

STAFFORDSHIRE
UNIVERSITY I
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~ Robotics and Smart Technologies:

OUTCOME HEADINGS

Enquiry

PgC
Demonstrate a
comprehensive
understanding of
methodologies and
techniques, within
engineering.

PgD
Demonstrate a
comprehensive
understanding and critical
evaluation of
methodologies and
techniques, including
Information Literacy,
applicable to Robotics and
Smart Technologies.

MSc

Demonstrate a
comprehensive
understanding and critical
evaluation of
methodologies and
techniques, including
Information Literacy,
applicable to Robotics and
Smart Technologies, where
appropriate, propose new
hypotheses.

Analysis

Demonstrate a critical
awareness and evaluation
of current research within
engineering.

Demonstrate a critical
awareness and evaluation
of current research within
engineering especially
Robotics and Smart
Technologies.

Demonstrate a critical
awareness and evaluation
of current research,
advanced scholarship,
contemporary problems
and/or new insights, much
of which is at, or informed
by, the forefront of
engineering.

—s
STAFFORDSHIRE
UNIVERSITY I
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PgC
Evaluate issues
systematically making
sound judgements in

predictable situations.

PgD
Evaluate complex issues
systematically, making
sound judgements in
complex and
unpredictable
situations.

/

MSc

Evaluate complex issues
both systematically and
creatively, make sound
judgements in the
absence of complete
data, and employ
appropriate decision-
making in complex and
unpredictable
situations.

Communication

Communicate their
conclusions clearly to
specialist and non-
specialist audiences.

Communicate their
conclusions clearly to
specialist and non-
specialist audiences.

Able to evaluate the
audience and
communicate your
conclusions clearly and
at an appropriate
technical level.

—s
STAFFORDSHIRE
UNIVERSITY I
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~ Robotics and Smart Technologies:

PgC
Demonstrate the

application of knowledge in
engineering.

PgD
Demonstrate the
application of knowledge in
engineering especially
Robotics and Smart
Technologies.

/

MSc

Demonstrate originality in
the application of
knowledge, together with a
practical understanding of
how established techniques
of research and enquiry are
used to create and interpret
knowledge in engineering.

Reflection

Demonstrate the qualities
and transferable skills
necessary for continued
study.

Demonstrate the qualities
and transferable skills
necessary for independent
study and research. Show
initiative, personal
responsibility, self-direction
and originality in tackling
and solving problems.

Demonstrate the qualities
and transferable skills
necessary for employment
Show initiative, personal
responsibility, self-direction
and originality in tackling
and solving problems. Act
autonomously in planning
and implementing tasks at
a professional or equivalent
level.

STAFFORDSHIRE
UNIVERSITY I
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"~ Robotics and Smart Technologies: vsc
Course Structure

Sem 1 (FT) / ENGG71000 \ ELEC71090 TRAN71010 MECH71020
{ The Professional Engineer Artificial Intelligence & . Engineering Design &
. . Autonomous Vehicles
(Masters) ’ Machine Learning (15 Credits) Manufacture
Year 1 (PT) \ (15 Credits) / (15 Credits) (15 Credits)

Sem 2 (FT) ELEC71020 ELEC71120 ELEC71100 ENGG71010

. . Real-Time Embedded . { Research Methods &
Internet of Things Devices Systems & Control Advanced Robotic Systems el Y B EE

Year 2 (PT) (15 Credits) (15 Credits) (15 Credits) (15 Credits)

Sem 3 (FT) ENGG71020
MSc Project

Year 3 (PT) (60 Credits)
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"~ Robotics and Smart Technologies: vsc
Course Structure

Sem 1 (FT) / ENGG71000 \ ELEC71090 TRAN71010 MECH71020
{ The Professional Engineer Artificial Intelligence & . Engineering Design &
. . Autonomous Vehicles
(Masters) ’ Machine Learning (15 Credits) Manufacture
Year 1 (PT) \ (15 Credits) / (15 Credits) (15 Credits)

Sem 2 (FT) ELEC71020 ELEC71120 ELEC71100 ENGG71010

. . Real-Time Embedded . Research Methods &
Internet of Things Devices Systems & Control Advanced Robotic Systems el Y B EE

Year 2 (PT) (15 Credits) (15 Credits) (15 Credits) (15 Credits)

Sem 3 (FT) ENGG71020
MSc Project

Year 3 (PT) (60 Credits)
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Options:
 No options

Potential Awards:

 Postgraduate Certificate - 60 credits from any of the taught modules listed
above.

 Postgraduate Diploma - 120 credits from any of the taught modules listed
above.

 Master of Science - 180 credits from any of the modules listed above
including MSc Project.
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~ Robotics and Smart Technologies: msc
Assessment

« Most modules on the course are assessed by a mixture of
coursework and examination.

« The coursework is designed to assess practical skills and problem-
solving ability.

« The examination will focus more on assessing knowledge and
understanding.

« Some modules will be teaching practical applied skills and so may
be assessed entirely by coursework which might include
laboratory work, report writing and presentations.

« Majority of the assessment for any module will be on individual
work.
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~ Robotics and Smart Technologies: msc
Additional Information

 Entry Requirements such as:
« |[ELTS.
 The required qualifications to join this course.

 Advanced Prior Learning (APL) or Advanced Prior
Experiential Learning (APEL) .

« Disability Statement.
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Robotics and Smart Technologies: msc
Modules’ Details

Modules’ Descriptors:
ENGG/71000 The Professional Engineer
ELEC71090 Artificial Intelligence & Machine Learning
TRAN71010 Autonomous Vehicles
MECH/71020 Engineering Design & Manufacture

EEEC 1020 Internet of Things Devices
ELEG 1120 Real-Time Embedded Systems & Control
ELEC 1100 Advanced Robotic Systems

ENGG71010 Research Methods & Project Management
ENGG71020 MSc Project



https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ENGG71000
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ELEC71090
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=TRAN71010
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=MECH71020
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ELEC71020
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ELEC71120
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ELEC71100
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ENGG71010
https://www.staffs.ac.uk/current/student/modules/showmodule.php?code=ENGG71020

' fth E p u nion [

"~ Robotics and Smart Technologies: MSc
Additional Information

Modules Descriptors Link

Course Handbook Sample



https://www.staffs.ac.uk/current/student/modules
https://staffsuniversity-my.sharepoint.com/personal/as16_staff_staffs_ac_uk/Documents/Work/Projects/=KA2%20ELEGANT/My%20Work/Workshops/03--00-00-20-UK%20WS/Materials/MSc%20Robotics%20&%20Smart%20Technologies_1920.docx
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All M5c Awards. Dlgltal Champmns

To

The University are looking to recruit a team of enthusiastic, passionate Student Digital Championsto work
collaboratively with each other, Digital Services and with the wideruniversity. This opportunity is opento all
students at Staffordshire, we wantto encourage arange of viewpoints and experiences, sowelcome
applications from all disciplines, A key part of our "Connected University” strategy isto put Staffordshire at
theforefront of its use of technology andthe digital skills of both its staff and students, Youmight bea
magician with hicrosoft, adept with 2Adobe, a wizard with Wordpress, farmidable with Flashhack, brilliant
with Blackboard, a gueen of Qualtrics, legendary with Linkedin, spectacularan Skype, orjust dynamite with
data.

This sort of opportunityis oftenignored by engineering students as 'we are too busy' but we would loveto
see engineers gettinginvolved. Soif you are excellent at engineering software why not get involved and GET
PaIDFORYOURSUPPORT.

Apply through https e uniternps . com/Search/JobDetails/ 16161
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Emergency

eMailBox notification Smart

Trash can

Voice
Control

Class
Attendance

== Security

Remote ) : B - 1, i
door control ‘- ‘ \ . ° System

Water leak . - 3 = . FOSE  Light
Detection 3 £ Control

Washing Machine “Smart Campus streaming
scheduler Internet of Things
Class Projects
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~ Smart Systems: Opportunities

Partners Universities Curricula discussions
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