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Welcome from the President of IT Sligo

Engineering is the heartbeat of Irish
Industry and it is central to the
contribution that IT Sligo is making to the
growth of the economy here in the North-
West. Throughout its 48-year history,
engineering has been an integral part of
the Institute’s education offering. We are
deeply proud of that heritage and are
fiercely ambitious to grow and develop the
role that IT Sligo can play in the
engineering sector, both educationally and
as a collaborative partner with industry.

This special event is a collaboration
between industry, educators and
innovators, bringing together some of the
best talent and expertise across Ireland.
The Expo reflects the close working
relationship between IT Sligo and
employers in all aspects of engineering
across the region and provides a real
opportunity for forthcoming graduates to
meet, discuss and engage with their future
employers.

Engineering is a creative enterprise, one
that requires intense imagination and taps
into our everyday curiosity about how the
world works. You’ll get a sense of that
when you browse the truly diverse range of
exhibits featuring some of Ireland’s leading
engineering companies alongside
innovative projects developed by students
and graduates from IT Sligo’s School of
Engineering & Design.

You will also get to see the range of
engineering programmes on offer by the
Institute, provided on campus and online,
which might stimulate you to continue
your studies in Engineering.

A

* Expo 2019 at the Knocknarea Arena.

As a qualified engineer myself, | am passionate
about helping others to develop their
engineering careers through education, which
is why | fervently hope that this Engineering
Expo at IT Sligo is a source of inspiration and
motivation for the future generations of
engineers.

For students and jobseekers, the Engineering
Expo provides a good insight into what a
career in Engineering is really like. It is
particularly gratifying to see so many
employers from the North-West at the Expo,
all of whom wanting to employ our graduates
— we are seeing employment opportunities fo
engineering graduates in the North-West at a
very high level this year.

Discover and enjoy.

Dr Brendan McCormack President IT Sligo.
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Welcome from the Head of the Faculty

of Engineering & Design

Welcome to our 5th Engineering &
Technology Expo.

At the Engineering & Technology Expo
you will see an extensive range of
activities on show that include
student projects, industry exhibits and
guest speakers and — all aimed to
inspire future engineers, showcase
our graduates, promote engineering in
the Northwest and to open up
engineering conversations and
connections.

Over fifty of our final year students will showcase their projects that are the culmination of
their education in IT Sligo. We are proud that we educate students that satisfy the needs
of industry across a broad range of programmes including; civil engineering, mechanical
engineering, precision engineering & design, mechatronics, electronic & computer
engineering and a broad variety computing programmes. The industry selected awards for
the top student projects is a great highlight at the event each year. Many of our graduates
have gone on to leadership positions in some of the top companies in Ireland and around
the globe.

We have 36 great companies showcasing the leading edge in engineering and technology,
many with jobs on offer. Prospective job hunters and those interested about roles in
engineering are invited to attend. We hope that primary and secondary students along with
the teachers and parents will come along and be inspired about the potential of a career in
engineering.

We are also promoting all our fulltime, online and apprenticeships courses we offer for the
manufacturing, technology and construction industry sectors — including our new suite of
masters research programmes.

An event like this would not happen without a great team of people on board. | would like
to thank everyone who contributed across many organisations and within IT Sligo. A special
thank you to the industry steering group, our academic and technical staff who supported
the student projects, our core IT Sligo organising team, our event manager Oli Melia,
logistical partner Ocean FM and our key industry sponsor AbbVie.

| hope you enjoy Engineering & Technology Expo 2019.

Una Parsons, Chartered Engineer, FIEI
Head of Faculty of Engineering & Design, IT Sligo
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abbvie

Committed to having a
remarkable impact

AbbVie combines advanced science, expertise,
and passion to solve serious health issues and have
a remarkable impact on people’s lives.

AbbVie is a global research-based biopharmaceutical company formed in 2013.
It delivers world-class discovery, production and supply of critical medicines. A modern
biopharmaceutical business, AbbVie has a significant footprint in Ireland that's focused
on novel and breakthrough therapies for tough-to-treat diseases and unmet medical
needs, with a reputation for quality.

The company employs more than 29,000 people worldwide and markets medicines in
more than 170 countries. In Ireland, AbbVie employs more than 700 people at five
different manufacturing and commercial sites across the country. The company's
commercial headquarters is based at Citywest in Dublin with a separate international
manufacturing and engineering services centre also located in the capital at Santry.
AbbVie has two manufacturing plants in Sligo, one of which is a global centre of
excellence for medical devices. The company also has a third manufacturing centre in
Cork.

AbbVie is committed to developing and manufacturing the cutting-edge therapies and
innovations that hold the potential to improve health care worldwide. Meeting these
ambitious health goals involves combining advanced science with deep knowledge of
diseases and Ireland plays a central role across all stages across this process.

AbbVie has invested more than €300 million in Ireland since 2013 and each of our
uniquely focused production sites here manufactures portions of AbbVie's top 20 global
products. In 2018, AbbVie announced a €113 million expansion in oncology-focused
manufacturing technology at the company's site in Ballytivnan, Sligo. The investment will
create approximately 100 new jobs over the course of three years in a variety of technical
and manufacturing positions.

AbbVie also believes strong local partnerships are crucial to achieving the best
outcomes for patients as we seek to make a remarkable impact on people's lives. In the
company's core areas of immunology, cancer, neurology and virology, AbbVie works with
patient groups, caregivers, health providers and policymakers. This community focus is
what drives AbbVie to deliver new best-in-class therapies with life-changing impact for
peoplein Ireland and beyond and the company aspires to do this in a way that is
sustainable for society.

®

PHARMA
'LWEEEEV sioruarmacompay  People. Passion. Possibilities.

2018 OF THE YEAR
Best Workplaces™
for Women

IRELAND 2019

The
KeepWell *
Aark

If you would like to
make a remarkable
impact on people’s
lives, visit
www.abbvie.ie/
careers
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JENNINGS O'DONOVAN

& PARTNERS LIMITED

CONSULTING ENGINEERS

Customer focused, delivering quality work in a professional and efficient manner

Winner of
ACEI Design
Excellence Award

2018

Providing Project Management and Engineering Consultancy Services
for Projects including:

Renewable Energy Housing / Commercial Structures
Water Supply Wastewater Civil Design
Environmental Road Design / Traffic Leisure / Recreation

Offices at Sligo, Dublin and Castlebar

(1) ENGINEERS
Head Office: H i

m ACCRED TED EMP OTER
Finisklin Business Park, Sligo, F91 RHHS.

T:071-9161416 | E:info@jodirieland.com | W: www.jodireland.com @

- QUALITY 'E_\WIR_DHME_NY L SAFETY
N Jennings O'Donovan & Partners v @J0oD_Sligo 15090022615 [ 150 180052015 [ owes 1enci 2007

NSAI Certified | NSAI Certified NSAI Certified

HEALTH




) SL CONTROLS

THINKING AHEAD

Who are we?

Established in 2002, SL Controls has evolved into
an internationally recognised industry leader in
Equipment System Integration and System
Support. We work with companies in the Pharma,
Medical Device, Healthcare and Food and Beverage
Sectors who require high level expertise in
industrial IT integration and regulatory compliance.
SL Controls has the capability to offer companies
innovative and cost-efficient solutions in relation to
automation, process analysis, validation and
serialisation. Solutions are driven by tailored
programmes of work to meet each client's needs.

Careers at SL —

The next step in your career could be a position
with SL Controls. Our team includes controls
engineers, automation engineers, systems
validation engineers, project managers, and
support staff.

Q stiga
Q

Q Maynooth
Galway

Limerick

Welcome to our
smart future

www.slcontrols.com

What we do?

SL Controls provides automation, controls, and
validation solutions to manufacturing facilities
across Ireland, Europe, and beyond. As we are
involved in implementing Industry 40 and Smart
Factory technologies, we are in a rapidly growing,
exciting, and fast-maving sector.

7 % Pension
=t E Scheme

Service
Related
Annual
Leave

§ ——— —-——-—Healthl:arul

Fi

' Benefits of
- working at i)
L \
Ecsond . SL Controls | s wetiness

Initiatives /

Company |
Funded Social
Events |
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Connect With Us

www.careerwise.ie
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Our Journey!

About Us

EPS is a water infrastructure specialist with
a workforce of over 500 people across
Ireland, the UK and the Middle East. As a
family business with over 50 years’
experience, our products and services form
part of your everyday life.

EPS works with water companies such as Irish Water in
delivering and maintaining the country’s water and
wastewater infrastructure, ensuring that Ireland has
safe, clean, drinkable water and treating wastewater
before it reaches our rivers and streams.

We offer a broad range of water and wastewater
treatment services across the industrial market, with
customers in the beverage, dairy, pharmaceutical and
meat processing sectors. EPS is also one of Europe’s
largest independent pump distributors.

What We Offer

If you want to work in an environment that is
fast-paced, continually evolving and will challenge
you, where each day is different, and your learning
never ends, then EPS is the place for you.

The chance to innovate in a collaborative
environment, using the latest digital engineering
technologies as well as continuous training and
development throughout your career.

Our €4.5m Centre for Design and Manufacturing
Excellence and Assembly in Cork provides the
opportunity to work on live multi-million euro
projects that have a genuine impact on our
environment.

Hands-on experience from the off, autonomy and
responsibility within a supportive team structure.

Take a look at our various career opportunities available for

students with diverse academic backgrounds.

We are always seeking students & graduates to join our team in:

Engineering

IT & Support Services
Business Development
Apprenticeships
Accountancy & Finance
Laboratory Testing & Analysis
Sales & Marketing

Logistics & Distribution

| was in my 4th year

studying Mechanical
Engineering in college when | did
summer work in EPS. After
graduating, the company
approached me and | started in the
Tendering Department as a
draughtsperson. | got to see the
workings of water and wastewater
treatment plants from start to finish,
which was invaluable experience.

Michelle Murphy
Project Manager

epswater.ie/group/careers
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- First Polymer Technology
Polymer * Ireland
Training bec

FIRST POLYMER TRAINING SKILLNET

First Polymer Training (FPT) Skillnet operates as a training network for Irish Industry and is funded
by Skillnet Ireland. While they specialise in specific polymer programmes for the plastics and
medtech industry, many programmes are aimed at the wider manufacturing sector, including a
wide range of practical maintenance programmes.

Initiated and promoted by Polymer Technology Ireland (Ibec) since 1999; First Polymer Trainings
objective is to provide subsidised technical training to industry, both at their technical training
centre in Athlone or in-company as required. The centre in Athlone is a state of the art facility with
4 injection moulding machines, an extruder, a thermoformer and purpose built maintenance
training boards.

FPT is a QQI validated provider for a number of technical programmes and has developed a
series of polymer processing and design awards since 1999. A range of free e-learning
programmes are also available, which are used to complement existing programmes.

FPT initiated a series of online polymer programmes with IT Sligo and is also involved in the
delivery of a number of modules on these programmes. Skillnet Ireland funding is also available to
subsidise the fees on this programmes.

Level 6 Certificate in Polymer Technology
B. Eng. Level 7 (Ord) Degree in Polymer Processing
B. Eng. Level 8 (Hons) Degree in Polymer Processing

Please contact FPT or visit www.firstpolymerskillnet.com for more details on all programmes.

www.firstpolymerskillnet.com Tel: 090 6471223 email: info@firstpolymer.com
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MANUFACTURIN
AND TOOLING

World-Class Mouldmaking and
Contract Manufacturing for the Healthcare Market

¢ Product Development e Cleanroom Thermoplastic

* Design for Manufacturing & Silicone Moulding

e Mold Flow Analysis e Automated & Manual Assembly
« 3D Printing/Additive Manufacturing * Decorating & Packaging

» Ultra-Precision, High Cavitation Tooling ~ ® Supply Chain Management

How Can Avenue Help?
+353 71 9169510
www.gwplastics.com
www.avenuemouldsolutions.ie

LS el — el i T

Avenue — A GW Plastics Company | Finisklin Business Park, Sligo, F91 AK63, Ireland | 1SO 9001 and ISO 13485 Certified
12



LITEC MOULDING LTD

LINDAL

GROUP

00006

YOUR INNOVATION PARTNER

Litec Moulding Limited, Finisklin Business Park, Sligo

| LINDAL Group
provides the

4 technology inside

| and the design “on
top” of over 3 billion
aerosols per year.
Established in 1939
and never ceasing to
innovate, LINDAL
has become one of the global market leaders in aerosol
technology. Our products range from clean-room produced
asthma inhalers to silicone dispensing systems and
premium deodorant actuators. Headquartered in Europe
we serve our customers all over the world from our plants
in Ireland, Germany, France, Italy, UK, USA, Mexico,
Brazil, Argentina and most recently Turkey.

Lindal’s relationship with Sligo commenced in 2000,
when a wholly owned subsidiary of Litee Moulding Ltd
was created as the center of excellence for the LINDAL
Group’s injection moulded technical components. By
creating high value return for our customers, through the
generation of innovative, technically advanced solutions
Litec Moulding has
continually grown
year on year for
every one of its’ 18
years to become a
global producer of
thin wall, high
precision and fast
cycle time products. The company now operates on a
2417 basis, employing 70 staff, producing 5 Billion parts

per year.
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This success has been made possible by Litee
Mouldings’ highly skilled specialist team dedicated to
exceeding customer expectations from design concept to
customer dock in an environment focused on achieving
Zero defect. The company philosophy is to seek
excellence through continuous improvement of all our
activities, products and services. This is encouraged
through employee engagement, involvement,
empowerment and a
process of lifelong
learning. The company
actively support and
encourage personal
development and
educational
advancement.

_ Litec provides
undergraduate
placement

" opportunities and a
graduate development
programme. The
company is actively
involved locally with Sligo IT and also further afield with
University of Limerick, NUI Galway and Ulster University.

Lindal groups’ confidence in the diverse team based in
Sligo has been expressed in investment of over €11m over
the last 5 years and further planned investment in 2019 in
State of the art processes and equipment to meet the
demands of today and tomorrow.

Litec Moulding part of Lindal Group is constantly on
the lookout for new talent to hecome part of the team to
ensure the continuing future success of the company
both in Sligo and globally with opportunities for
significant career development and progression.

If you are interested in a position with Litec Moulding
please send a Cover Letter and Curriculum Vitae to
G_LIE-humanres ources@lindalgroup.com
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As a part of the Meusburger Group, the Meusburger

company is the market leader in the field of high-precision

STA N DA R D standard parts. 21,000 customers all ove

use of the advantages of standardisation and benefit f

PA R | S the company's over 50 years of experience in working
with steel. Offering an extensive range of standard parts,

nbined with selected products in the field of workshop

he world make

ey T

FO R D I E A N D equipment, Meusburger is the reliable global partner for

making dies, moulds, jigs and fixtures.

MOULD MAKING

» Read more at

www.meusburger.com

FREw sburger Ordr o ron s webshont Y

www.meusburger.com
SETTING STANDARDS
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a Molex company

Innovative
Opportunities
Are Endless

Among an array of glabal locations, technologies ana
products, Phillips-Medisize, a Molex company, provides
many pathways to a rewarding career.

At every stage of your career, benefit from development
opportunities. Whether you're working as an intern, a
member of our ratational pragram, 2 state recognized
tooling apprentice or an experienced professional, you
will be learning, growing, and performing rewarding work
that benefits you and our customers.

With relentless commitrnent to a culture based on

values guided by Market-Based Management®, advance
your expectations and your career.

For more information, visit www.phillipsmedisize.com \

WMBWM™ and Market-Based Management” are registerad trademarks of Koch Industries, Inc. in the United States. © 2012 Phill ps-Medlisize, LLC
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ABBOTT IN IRELAND

Your journey begi

A WORLD OF OPPORTUNITIES

“Abbott helps improve people’s lives and I wanted
to work for a company that helps people.” — New
employee, Abbott Cherrywood

With a long and deep presence in Ireland, Abbott is one of the country’s
largest hiealthcare companies with operations in all four provinces. Since
2005 Abbott has invested almost €700m in operations in Ireland. Abbott
sites manufacture products that are distributed all over the globe.

Abbott in Ireland offers the opportunity to embrace city living or to
move closer to a fulfilling position closer to home with locations in
Cherrywood, Clonmel, Cootehill, Donegal, Galway, Liffey Valley,
Longford, and Sligo. We offer immense career opportunities both

9
SITES

INNOVATING
IN IRELAND

4000

within sites as well as cross-site and internationally, EMPLOYEES
IN IRELAND
* Diverse teams working across » Positive & collaborative work + Accountability within team.

* Recognition of performance.
* Leaders engaged in employee * Innovative-driven teams.
well-being.

» Over 25 development programs across all
levels and functions.

« Mentoring and coaching from fully
engaged leaders.

to recognize performance across
functions and business units.

» Competitive Defined Contribution
pension.

Learn more and apply now at:

Connect with us: ﬂ ¥y o . m

16

functions and geographies. environment.
* Dedicated to patients.

* A variety of impactful incentive programs

* Collaboration & support.

» Making life better for more than 130 years
with an extensive investment in Abbott in
Ireland since 1946.

+ 103,000 emplovees worldwide making a
lasting impact on health in 160 countries.




SFis a leading provider of both customised and standard production solutions to global food processors.
For more information visit www.sfengineering.ie

For further details of career opportunities at SF Engineering
Tel: +353 (0) 719163334 | Email: info@sfengineering.ie

, Consultation | Sales | Design
Project Management | Manufacture | Inst tion
Calibration | Training | Service | Spare Parts

17



About Us

For over 35 years, Suir Engineering has been carrying out electrical, mechanical
and instrumentation installations for many blue-chip clients in sectors such

as Pharmaceutical, Energy & Utilities, Data Centres, Food & Beverage and
Commercial in Ireland and abroad. We carry out electrical & mechanical
installations, Turnkey HV & MV EPC projects, Pre & Final Commissioning, BIM
(Building Information Modelling) and Off-Site Fabrication / Modular Build.

Career Opportunities

B Electrical, Plumbing &
E&I Apprentices

Pipe Fitters / Welders

Project Managers &
Construction Managers

Safety Officers
Graduates
Estimators
Quantity Surveyors

Electricians & E&I
Technicians

Chargehands & Foremen

Mechanical & Electrical
& Civil Engineers

General Operatives
Planners

BIM Technicians
Support Staff

For more information about Suir Engineering and our vacancies visit
www.suireng.ie or email hrd@suireng.ie or call us on 051-359500

Suir Engineering Ltd

Unit 9A, Cleaboy Business Park, Old Kilmeaden Road, Waterford, Ireland. X91 PX92

Phone: +353 (0)51-359500
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Dolmen Engineering are process design and build specialists in the Pharma,
Biopharma & Medical Device sectors. We are an Irish owned company with
offices in Maynooth and Castlebar. We also have a UK base in London.

We offer a full EPCMV package (Engineering,
Procurement, Construction Management &

Validation) for small and large projects for clients \
Front End

based in Ireland and across Europe. : :
Planning
Our Engineering Services function places technical A
resources across the Life Sciences sector utilisinga  /GEREEEY Basis of
significant database of candidates across all , = Client Design
dlsapllne.s. \ _ Dolmen
Dolmen is an owner-led and managed company A Engineering
with established Process Design and Project Project

Management & Validation teams. We have the
capability, agility and flexibility to adapt to clients
ever changing needs.

Detailed
Design

Project

Our success is based on trust, respect, repeat | Management /

business and establishing long term partnerships
with companies whose capabilities enhance our
own.

. . At Dolmen Engineering we specialise in New

DO]men Englneerlng Builds, Expansions, Plant & Equipment Retrofits
_ and Site Upgrades.

Our expertise covers Process and Piping Design,

Water Purification Systems, Powder Handling

Technologies, Cleanroom Design and Build, Project

Management and Commissioning & Validation.

Process Eng.
Design Services

CONTACT US

http://dolmenengineering.com
Head Office. Design Office. UK Office.
Dolmen Engineering Dolmen Engineering Dolmen Engineering,
Chambers House, Ellison St, Block B, Maynooth Business Kemp House,
Castlebar, Campus, 152-160 City Road,
Co. Mayo, Ireland Maynooth, London, EC1V 2NX
00353 (0)94 9026821 Co Kildare, Ireland 0044 (0)20 3026 4882

00353 (0)1 541 3769
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PACKAGING PROVIDERS

WHAT WE DO

s

hollow items, 5mL to 10L in size
to 100g

assembly / heat staking / packaging / printing

e Manufacture of blow moulded bottles, containers

e Manufacture of injection moulded closures / vials / lids / devic

e Value added activities including labelli

o New product project management, delivery and scaleup

SECTORS SERVED

e Medical devices

ostics

e Diagi

e Pharmaceutical
e Veterinary
KEY SKILLS / COMPETENCIES

e Extrusion blow moulding

* [Injection moulding
 High / low volume production

e Prototyping of injection moulded and blow moulded products

e Cleanroom manufacture (I1SO Class 8)
e New product introduction
ISO 9001 2015 reg

@

stered

DESIGN TO DELIVERY, END TO END, ONE STOP SERVICE

e |nnovation

e Product desi design from scratch / reverse engineering

e Prototypi

e Testing

1 and build

e Validation

e Full scale manufacture

INHOUSE RESOURCES

o Scanning
° M 3D / Stereolithography 3D printing
e Subtractive milling rapid prototyping

e Product de

e DFM Design For Manufacture

e Functional prototype manufacture

¢ Tool design / Toolroom / Product testing

INBLEX Plastics Ltd. Mc Guinness Technology Park, Aclare, F?1 HC62, Co. Sligo.

p 0719181402 § 0719181404 e info@inblex.ie



Who is Ash?

Ash Technologies is an Irish company established in 1994
specialising in digital magnification and imaging solutions
designed for industry. Our award winning, internationally

recognised product design has affirmed Ash Technologies '
as an innovation leader in product design, development S

and image quality.

Our Inspection solutions can improve production process quality and fault detection, provide better
cost efficiencies, increase operator performance and productivity, aid training and offer a cost effective
alternative to traditional methods.

Flagship Product: Omni core

The Omni core platform has a powerful image processing and control engine that delivers superb full
HD live video image quality at 60 frames per second enabling it to be utilised as a solution in a broad
range of quality control, testing, rework, assembly, inspection, and documentation tasks. The Omni
GUI (Graphical User Interface) is a custom designed mouse controlled Interface delivering intuitive and
efficient operation and control of the full application suite. The Omni core is configurable to suit user’s
individual inspection and analysis requirements with advanced inspection & our patented

-~ OMANl core

powering potential from the core

measurement applications.

2D Measurement
Annotation & Graticules

reddot award

winner 2017

Not all inspection needs and requirements
are the same. That’s why we have developed

Lens Distgrtion
Cogrection

Docliment To
Netwark

a platform to suit a multitude of needs. :am?.:f;'t ) Omni Core_g Sdeimage
Start with the core - then add your apps

Apps:

2D Measurement & Graticule, Automatic

Measurement, DXF Import, Image Stacking, Ash Technologies

Image Comparator Side by Side, Image
Comparator Overlay.

B5, M7 Business Park,

Naas, Co. Kildare,

Key Industries: W91 P684,
Medical Device Manufacture, Ireland

Metalworking, Injection Moulding,

Electronics, Aerospace, Automotive /
https://ash-vision.com/products/digital- C ) P: 00 353 45 8382212
microscopes/omni/omni-core/ ASh E: info@ash-vision.com
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¥ Hollister.

In Service to the Global Community

Hollister Incorporated is an independent, employee-owned company that develops, manufactures,
and markets healthcare products and services worldwide. We offer advanced medical products for
Ostomy Care, Continence Care; Critical Care; and Wound Care.

Hollister has been serving healthcare professionals and patients for more than 95 years — making a
difference in the journey of life for people throughout the global community.

Hollister Ballina

Hollister Incorporated opened its Ballina manufacturing facility in 1976 on a 40-acre campus in
County Mayo. Almost 800 Associates work at our Ballina facility.

The Ballina facility manufactures products for global distribution that support our ostomy care and
continence care product lines. Over the years, we have expanded our operations beyond
manufacturing to include Research & Development, New Product Development, Corporate
Engineering, Supply Chain Management and Finance Shared Services. Global Research &
Development for our Continence Care products is based exclusively in Hollister Ballina.

Hollister Ballina is a great place to work where individuals are valued and given the opportunity to
reach their potential in a challenging and enjoyable work environment. Hollister Ballina continues to
recruit talented professionals across all departments. Current opportunities include the following:

Graduate Engineer Team Leader (Manufacturing)
{Mechanical & Controls)

Project Process Engineer Production Operators

Design Assurance Quality Engineer IT Service & Support Technician
Quality Engineer (Validation Project) IT Technician {(Summer Intern)
Validation Project Manager Global Lean Leader

Log on to our Global Careers Page at https://jobs.hollister.com to view and apply for current

vacancies or to register your interest in future opportunities.

Alternatively please scan the QR Code below to go directly to current vacancies in Hollister Ballina.
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Precision Toolmakers

v, Tool & Gauge

SERVICES:
e Product Design & Development
e Part Analysis & DFM
e [Injection Mould Design & Manufacture "N‘\.
e 3D Printing Zilver PTX = | ——
. Prototyping &:__:' ..f....un-....u..k....r... " - S
Sectors:
s  Med Tech
*  Automotive
e Packaging

Mould Manufacture:
s 2 shot and over-moulding
e High cavitation moulds up to 32 cavities
s (lass 101 Moulds
¢  Mould capabilities up to 3 tonne.
*  Mould trials

Mould Qualification:
s  Tool Trials, Debug and Validation.
s SIM Studies, DV & FAT (Factory Acceptance
Test)
*  CPKStudies.

Research & Development:
s Our R&D engineers play a critical role in
assisting our customers create robust solutions.

Employee Development:
s We employ highly skilled design engineers, polymer engineers, toolmakers and technicians and consistently re-
invest in the latest technology, equipment and staff development.
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Automation Technology Services

Delivering innovative and scalable automation solutions
for leading manufacturing companies globaify

+ AUTOMOTIVE - ELECTRONIC - MEDICAL DEVICES -

ATS provide a wide range of services for the Automotive, Electronic and Medical Device
sectors that enhance value for our customers, including:

+ High Speed Part Assembly + Ultrasonic Welding
* Robotics + Spin Welding

+ Vision Inspection + Solvent Bonding

* Tip Forming * Packout

+ Tube Handling + Leak Detection

If you are interested in a rewarding career in Engineering or Machine Building, check out our
website at www.automationtechnology.ie or contact us at careers@automationtechnology.ie
to learn more about our Graduate and Apprentice opportunities.

Automation Technology Services (ATS), Unit 10, Rathrippon Business Park, Collooney, Sligo, F@1 HPP9, Ireland
Email: careers@automationtechnology.ie www.automationtechnology.ie




Collins McNicholas

Recruitment & HR Services Group

Our services

Recruitment HR

Executive Recruitment Ability Assessments
Internal Recruitment Assessment Centres
Permanent Recruitment Outplacement Services
Public Sector Recruitment Personality Profiling
Temporary Staffing Skills-based Assessments

Areas we recruit Iin

Accounting & Finance Medical Devices

Administration / Office Support Sales & Marketing

Customer Service & Languages Science and Pharmaceutical
HR & Training Senior Management / Executive
Information Technology Supply Chain & Logistics
Manufacturing & Operations Technical & Engineering

Collins McNicholas

Recruitment & HR Services Group

www.collinsmcnicholas.ie

Dublin Cork Limerick Galway Sligo Athlone

Deloitte
Best Managed

Great | Best Workplaces™ [ ESSlul=ERIES
lace e

2019 Deloitte.




&
WARD aqutomation

Collaborate | Innovate | Automate

Established in 1995 in Ireland, Ward Automation is a leading
manufacturer of world-class automation equipment.

We provide exceptional automation solutions for multinational companies in the
medical device, pharmaceutical, and manufacturing industries, and are renowned for
delivering innovative, high-tech solutions for customers all around the world.

As a high-quality manufacturer of ingenious automation solutions on a global scale,
we specialise in developing the following automation machines and solutions:

@® Assembly Machines and Automation Solutions

@ Liquid Filling Machines

® Minimally Invasive Device Equipment

@ Pharmaceutical and Biologics Equipment

@ Robotics

@® Proof of Concept Development

@ Testing and Inspection Equipment Phone: ~ *+353(0)71 9150039
E-mail: info@wardautomation.ie

@® Build to Print Equipment Website: www.wardautomation.ie
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Mayo, Sligo and Leitrim

Education and Training Board

Mayo Sligo & Leitrim Education and Training Beard {(MSLETB) Provision; FET Sector:
Summary of our Services

Apprenticeships typically consists of 3 off-the-job training phases and 4 on-the-job phases. Apprenticeships Phase 1, 3, 5and 7
are on the Job phases (placement} of 3 — 4 years. To undergao the Apprenticeship programme individuals must first be registered
by an employer. MSLETB alsc register apprentices for the new Generation Apprenticeships. These cover engineering, Finance,
Hospitality and ICT.

Traineeships provide job-specific training which combines direct training and a significant workplace training element (Work
Based Learning, WBL element} with an employer. All programmes lead to QQl Major awards at levels 4 to 6 on the NFQ.
Traineeships take nine - eighteen months to complete (up to 50% of which could be in the work place}. Examples of
Traineeships: Hospitality Engineering, Childhood Care & Education, Healthcare Support, Hairdressing and Beauty Therapy.
Traineeships have significant Work based Learning (WBL) requiring sponsor/placement periods throughout the & — 18 month
programme (Block and Day release combinations}.

Specific Skills Training (SST) courses are typically around 6 months to complete and are designed to meet the needs of industry
across a range of sectors. QQI accreditation is at Levels 4-6 on the National Framework of Qualifications (NFQ} and/or industry
specific qualifications. Examples of SST courses include, Computer Applications and Office Skills, eBusiness, MySQL, Retail Skills,
Health and Beauty, Business Administration, Construction Skills, Professional Cookery, Hospitality, Business Process
Improvement, Manual and Computerised Payroll, Precision Engineering, Software Development.

Skills for Work is a programme aimed at providing opportunities to help employees upskill to meet demands of the workplace.
Programmes are 35 hours duration delivered and designed in a flexible way to meet the needs of employer and employee.

Part-time Evening courses of typically 30 hours duration over 10 weeks provide short up-skilling modules for both unemployed
and employed persons. Examples of courses include Welding TIG, Interior Design, ECDL, CAD, Door Security, Supervisory
Management, and Start Your Own Business. Courses generally lead to accreditation at levels 4-6 on the NFQ or certification from
an Industry accrediting bady.

Post Leaving Certificate{PLC) provides courses in a combination of general studies, vocational skills and opportunities for work
experience sa students can enter or re-enter skilled employment in the labour market. Courses generally lead to major awards
at NFQ Levels 5 and 6. Typically courses are one full academic year.

Other Programme Areas

ecollege is the leading online learning institution in Ireland delivering online and distance training courses in business, project
management, SQL, Cisco, graphic design, web design, digital marketing, software development and basic computer literacy.
These courses are available to both employed and unemployed people who wish to update their skills. See www.ecollege.ie

Community Training provided through Community Training Centres, Local Training Initiatives and Specialist Training Providers
(for people with disabilities}.

Youthreach is a 2-year full-time programme for early school leavers aged between 15-20 years of age. Programmes can include
QQlI certification, Junior Certificate, and Leaving Certificate Programmes.

Vocational Training Opportunities Scheme {VTOS) provides a range of courses to meet the education and training needs of
people who are unemployed. It gives participants opportunities to improve their general level of education, get a certificate,
develop their skills and prepare for employment and further education and training. They are usually delivered over two
academic years on a full-time basis of 30 hours per week.

Back to Educaticnal Initiative {BTEl} provides part-time Further Education programmes for young people and adults. Courses
lead to a range of accreditation at levels 1-6 on the NFQ. Adult Literacy Programmes are provided to people inside and outside
of the labour force who want to improve their communication skills, i.e. reading, writing, and numeracy and information
technology. They also provide English for Speakers of Other Languages (ESOL)}.

Support Services:

Adult Educational Guidance and Information Service helps people to make informed educational career and life choices.

For a full “Directory of our Services” see www.msleth.ie or visit www.fetchcourses.ie
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recision Engineering & Manufacturing
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The Precision Engineering & Manufacturing (PEM) Technology Gateway
is an interdisciplinary technology centre delivering near-to-market innovations
& solutions for the engineering & manufacturing sectors.

Based in the Institute of Technology Sligo, the PEM Technology Gateway builds on the Institute’s
strong history of research & expertise in the areas of:

Modelling,
Process
Monitoring &
Data Analysis

Precision
Engineering &

Design

Through coupling these areas of expertise together & exploiting common competencies, the PEM Technology Gateway is positioned
to provide comprehensive research & technology services to the Irish manufacturing industry located in the region & beyond.

If you have any R&D requirements or project ideas, please feel free to contact the PEM Technology Gateway
to discuss how we can work together.

Contact: Linzi Ryan, PEM Business Development Engineer.
Email: ryan.linzi@itsligo.ie
Phone: + 353 (0)71 930 5530

° TECHNOLOGY GATEWAYS

delivering solutions for industry
an Enterprise ireland network

[¥sligo
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cornerstone of the
Kilcawley Construction has
always been "Excellence in Construction”.

Over the years the company has modernised,
adapted and grown to meet the changing needs
of our customers. Today using the latest
construction technologies including BIM and
Microsoft Hololens we collaborate with the
country's leading Project Managers, Architectural

Engineering and Quantity Surveying firms to
deliver projects across the country in the areas
of Health Care, Pharmaceutical, Education,
; Industrial, Public Works, Civils/Urban
Regeneration, Heritage, and
Energy.

- Mayo

KILCAWLEY ¢
CONSTRUCTION *

SHORT LISTED FOR THE IRISH CONSTRUCTION EXCELLENCE AWARDS 2018

Head Office: Sansheen Business Campus, Strandhill Road, Sligo F91P237 T: 071 9162206 F: 071 9169463
Dublin Gffice: Unit ]2, Maynooth Business Campus, Co Kildare W23Ho6Y7 T: 01-9041129
E: office@kilcawleyconstruction.com W: www.kilcawleyconstruction.com

LTy \\eﬁ
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EMVIRONMEZNT
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SAICertified | pgal Certified
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' CIVIL ENGINEERING

ShareRidge is a dynamic, modern and innovative civil engineering solution specialist.
We focus on developing innovative solutions and offer a wealth of expertise and
professionalism.

s A
-

We offer a comprehensive and professional service in the

following areas;

* Water Main Rehabilitation | = Design & Build = Street Enhancement Works
* Directional Drilling = Trenchless Technologies * Road Reinstatement
* Pipe Bursting * Moling & Butt Welding * Sewer Renovation Works

For details on career opportunities
contact us today on

recruitment@shareridge.ie

Head Office: SHARERIDGE

Unit 13 Castlebar Retail Park, Breaffy Road, - 3 suwurcs
Castlebar, Co. Mayo,
F23YN29

Website: www.shareridge.ie

FEmail: info@shareridge.ie SHARERIDG)
Phone: 094 90 24663 CIVIL ENGINEERING CONTRACTORS

m ShareRidge Ltd. u ShareRidge
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PGIOS040 + DEVISE

For more information on the
DEVISE project and the
supports for digital
transformation, contact the

Northern and Western
Regional Assembly
info@nwra.ie or call 094
9862970

M

SME
competitiveness

DEVISEﬂ

Interreg Europe

DEVISE aims at unlocking the
potential that digital tech
SMEs have as an enabler

for the competitiveness of
key sectors included in

the regional smart
specialisation strategies

www.interregeurope.eu/devise

An interregional cooperation project for
improving SMEs competitiveness policies.

Project Partners

European Regions Network for the Application of Communications Technology (IE)
Voka - Chamber of Commerce West Flanders (BE)

Business Agency Association (BG)

Regional Government of Cantabria (ES)

Fomento San Sebastian (ES)

Seinajoki University of Applied Sciences (UAS) (Fl)

Laval Mayenne Technopole (FR)

Northern and Western Regional Assembly (IE)

Regional Development Agency of the West Region Romania (RO)

Derry City & Strabane District Council (UK)

Northern & Western
Regional Assembly

S European Union
Yo European Regional
* Development Fund

Jun 2018
Nov 2022
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Rehab Data Control System incorporating Mirror Therapy

| a8
An Institidid Teicneolaiochta, 5

Adam Killeen

Introduction
Results
The team chose this project due to the rapid growth in
world population and the adverse affects this is having Design
on a struggling health care system. Implementing the After reviewing existing technologies that could be
technological advances of the last decade, it is possible |implemented in this application, a concept was
to facilitate many of the health care services remotely developed. The concept comprised of the following
through wireless, mobile and cloud technologies. steps using an Arduino microcontroller:
. . Monitor the patients heart rate during exercise
Aim of Study routine
. Measure the force exerted by the patient via the
The aim of this project is to design and build a prototype output voltage of the load cell
exercise unit. This unit will log the patients vitals and . Measure the time lapse of patient completing
exertion during the exercise routine and relay the data each cycle
by Bluetooth to cloud storage. The consultant can then 5 Transmit all acquired data through Bluetooth
access and assess the patients data on demand, transmitter
removing many of the restrictions encountered with on-
site services. w . " "
Physician Defined Goals / Android Data display
. Exercise accepted or rejected based on
MethOdOIOgy Physician predefined weight tolerance using a
Research load cell.
Research began by investigating what data was . A.ndroiq receiver provides live user feedback by
necessary for a phfysmlan to make an assessment of the displaying current user output onscreen.
|ﬁ.ﬁgea"r§g§£gg:$gg: rom a distance. The data chosen for . Data recorded and_availab!e to Physician on
1. Heart Rate demand through wireless access.
2. Time to complete a full cycle
3. Force exerted in grams
Design/Planning: 5
The design process involved: Conclusions
. Selecting suitable technologies
. Develop project schedule
. Test each element of the project individually . Overall the project was a success and
. Link individual elements to achieve overall challenged my knowledge in electronics.
concept . The objective to transmit the patients

rehabilitation data wirelessly and allow on
demand access to the Physician was achieved.
. The project schedule did not run according to
plan due to external factoring but the final result
was achieved with these set backs.
. The main limiting factors of this project
included:
1. Time allocation
2. Budget and resources available e.g. Rx Tx
component out of budget for this concept. Bluetooth
data transfer used as proof on concept.

Circuit Components

Arduino UNO microcontroller board.

Heart Rate Monitor monitors patients vitals,

|Load Cell records patients exertion during exercise.
RTC tracks time lapse on an exercise cycle

Green LED indicates ‘ready’ status of unit

Red LED indicates exercise cycle in progress
|Buzzer indicates exercise cycle completion

Adam Killeen (S00175460)
Adam.Killeen@mail.itsligo.ie

s Department of Electronic
I T Engineering
o | | = Institute of Technology
) Sligo,
[Riomeim] o #dumsine  — Taosanw [ Dwes Ash Lane,
: ] Sligo,
== Lizz i
County Sligo

inlh
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Automated Guided Vehicle

lolanda Nilluti Collis Department of
Electronic Engineering Institute of
Technology Sligo

Introduction

Automated Guided Vehicles {AGV) are becoming a
common feature in most sectors of the industry.
They are driverless vehicles that travel carrying
merchandise from a starting point to a selected
dep y within the h . They usually
navigate by following a magnetic tape on the floor,
Their implermentation has the effect of improving
the transport efficiency and reducing cost.

The purpose of this project is to realize an AGV
prototype based on a different technology from
those generally used.

The vehicle is able to follow a path marked on the
floor thanks to a fixed camera on the AGV that takes
pictures at regular intervals, From the picture, it
extracts the orientation of the path and follows it
until it reaches its final destination.

Aim

The purpose of this project is to prove that the
theoretical knowledge about image processing is
applicable in a real world utilization, such as AGV.

Method

The hardware utilized for the realization of the AGV

are a Raspberry Pi (small computer), motors drivers,

DC motors and a raspberry camera.

The first part of the project includes the following:

* Building the circuit

+ Connecting Raspberry Pi to the motors drivers

« Writing a program in Python programming
language for the motors operations of going
forward, backward and turning right and left.

Method

The software utilized is called OpenCV (Open Source

Computer Vision Library), which is a library of

programming functions used in computer vision. The

second part of the project involves image processing

techniques to extract the path lines from the picture

and modify them with the following OpenCyV

functions:

=« Canny Edge Detector function extracts line from
the picture

= Perspective transformation changes the lines
that do not appear straight due to the effect of
perspective into straight lines

*Hough Transform algerithm finds the position of
lines, by calculating the angle formed between the
distance of the line from origin and the x-axis for
the vertical line, y-axis for the horizontal line.

0 [ 00 TS0 W00 L0 1500 170

L . L T L

Results & Discussion

The algorithm calculates correctly the position of
the both the straight and horizontal lines. If the
line Is on the right hand side of the AGV, the
machine turns to the right until it meets the line.

If the line is on the left hand side of the AGV, the
machine turns to the left until it meets the line.

Then it follows the straight line until a bifurcation,
the horizontal line is detected and the AGV turns
right to find its destination marked with colour
red, The machine can be stopped any time by
presenting it with any object coloured red.

If the AGV does not find any line in front of it, it
turns around clockwise until it finds a line.

Conclusions

The camera takes pictures at intervals and the
Raspberry Pi elaborates them to figure cut which
direction the AGV should take, Then it controls
the motors by sending them signals to activate
them to move in a certain direction.

The AGV works as it is supposed to do.

All the objectives have been achieved.

The implementation of this project gave me the
oppertunity to learn new skills such as using Linux
shell bash commands for installing OpenCV on
Raspberry Pi; programming in Python; leaming
and applying OpenCV functions; utilizing the
thearetical knowledge of image processing in a
practical task.

So far, the AGV maves from ene starting location
to another one, but in a real world situation it
should be able to reach other destinations; to
improve its performance, additional arrival points
should be added in the future

lolanda Collis
Department of Electronic Engineering
Institute of Technology Sligo,
email address: iolanill00@gmail.com

SummEry:

With the rapid advancementin
technology inthe world, Cars are
getting smarter and smarter by

the day!

While vehicle is driving,
Ultrasonic Sensor measures
distance of object to its
right. If distance is greater
than a set value for a large

If the distance is greater
than the set value for a
small certain amount of
time, Arduino knows
there is space to reverse

Coiclusions:

The self-Parking Car is just
a taste of the next step in
the advancement in
technology of the
automotive industry.

Nearly every new car has a
parking assist system included.
But with self-driving cars looking
like the next step, how about
taking just a bit of that and
putting it into the parking
system.

perpendicular park. The Ultrasonic Sensors

communicate with the
Arduino, which then
communicates with the
servo and DC motors to
adjust accordingly.

| have completed the
building of my project to a
satisfactory level.

From here | would like to
go on and implement this
into a real life system as
they are doing here in IT
Sligo.

certain amount of time,
Arduino knows there is
space for car to parallel park.

¥
\-.

L
To take in distances using the —
Ultrasonic Sensors, take that data
to the Arduino, it then decides if
the space is appropriate, then
choses a parking position.

vl —

Paul Talbot (S00182781), Department of Electronic Engineering,
Institute of Technology Sligo, Ash Lane, Sligo, Co. Sligo.
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Collision Avoidance

John Dowling
BEng, CITP, MBCS, MIET
500150515@mail.itsligo.ie

+535 86 0404950 ElEfiEE

System Using LiDAR S

Introduction:

An EU proposal published in 2018 suggests that
mandating the implementation of autonomous
emergency braking in all vehicles, along with some
other safety measures such as an alcohol interlock
mechanism, could decrease fatalities by almost
25,000 and serious injuries by over 140,000 over a
16 year period. With the social cost due to road
casualties estimated to be in the order of €100
billion each year, it is hardly surprising that research
into and design of automotive safety systems is a
hot topic.

The proposed goal for this research is the
development of a collision avoidance system using a
reasonably priced LiDAR sensor. To this end two
devices were chosen, the YDLIDAR X4 2D Scanning
LiDAR at €130 and the Benewake TFMini Micro
LiDAR module at €40, for an initial feasibility study
which informed the final decision on which sensor
should be used.

Criteria:

The criteria examined for the initial prototypes
were:

* The feasibility of the mechanical build bearing in
mind that it must be mounted in a model vehicle.

* The speed of data acquisition from the LiDAR
Sensor.

* The complexity of the LIDAR sensor and its API.

* The ease with which the acquired data may be
converted to a 3D point cloud for analysis, and
extracted for visual display.

* The overall cost of the components required for
the completed system.

The design scope for the prototype was to develop
a system that could acquire distance measurements
from the LIDAR module over a 40° horizontal range
to the front of the prototype and 16 evenly spaced
vertical “stripes”.

Methodology :

The YDLidar X4 is a 2D scanning LiDAR device which
measures approximately 100mm x 66mm x 51mm
and weighs in at 200g.

YDLidar X4

Methodology :

It consists of a Laser transmitter and receiver
mounted in a rotating head driven via a belt by an
attached motor. It also contains a control board
containing a serial interface. The device ships with a
C++ SDK for Windows and Linux. Documentation
detailing the raw data communication protocol is
also provided.

The prototype consists of the YDLIDAR module
mounted on top of a platform whose pitch can be
altered by means of a worm screw attached to a
stepper motor. It was not possible to use an 5TM32
MCU to control both the YDLIDAR module and the
pitch stepper motor so a windows PC was used.

Processing the incoming data to extract the distance
and corresponding rotational angle required a
significant amount of code.

Getting the data processed in a timely fashion so as
not to lose incoming packets was an issue as is the
coordination of the change in the vertical alignment
with a suitable rotational angle of the LiDAR. The
size and weight of the finished prototype is also of
concern given that the finished item needs to be
mounted in a model vehicle.

A block diagram for a complete collision avoidance
system that utilises the YDLIDAR device is shown
below.

|

i

The Benewake TFMini is a one dimentional LiDAR
sensor measuring approximately 35mm x 10mm x
10mm and weighs approximately 5 grams.

Benewake TFMini

34

Methodology (Continued):

| The module uses a serial data protocol to receive

| commands and return measurement data.

:The prototype design involves mounting two

| TFMini sensor modules on a rotating platform. The

| platform will mounted on a slip ring to allow for

| continuous connectivity to the main CPU and will be
| rotated via a belt by means of a stepper motor. The

| pitch of the sensors will be modified by means of a

| linear actuators.

| While the mechanics of the TFMini prototype are

| more complex by far than those of the YDLidar

| prototype however the comparative ease of

| acquiring the data make it a compelling option.

| An issue that came to light during prototype testing
| was that the TFMini sensor has a maximum scan

| rate of 100Hz meaning that even with 2 sensors,

| acquiring a a full dataset over the 40° horizontal

| range x 16 vertical stripes may be too long for a

| collision avoidance application.

| A block diagram for a complete collision avoidance
| system that utilises the TFMini device is shown

| below.

Conclusion :

Although the mechanical aspects of the YDLidar X4
solution are simpler than those proposed for the
Benewake TFMini solution, failure to interface the
YDLidar sensor to the STM32VLDiscovery board
means it is not viable to use it for this application.
Therefore, the selected design will utilise the
Benewake TFMini sensor.



Introduction:

The idea for this project came about to try and solve
the problem of search and rescue missions for
missing persons being called off due to bad weather
conditions or loss of daylight. This

lead to the idea of using
Thermal imaging in
conjunction with regular
RGB cameras, allowing
a search to continue at
night or in areas, such as
mountains with foggy
low light conditions.

Aims of Study:
To demonstrate the theoretical knowledge gained
over the course of our study and apply itina
practical way to a real world application.

Methodology:

Research:
A large amount of research was completed as part
of the project. How RGB cameras take and process
images was researched. How thermal imaging works
and how thermal imaging cameras process images.
The vast area of machine learning for object
detection was looked at under the following
headings:

Artificial Neural Networks.
Convolutional Neural Networks.
YOLO Objection Detection System.
Tensorflow Object Detection System.
Open CV.

Sensor Fusion.

e B T

Hardware Used:
The hardware used in the project included:

* The Raspberry Pi 3 B+ was chosen to be the
computer, or brain, of the project. In total there
will be two Raspberry Pi’s used in the project.

* The Raspherry Pi Camera V2.1 was chosen as the
RGB camera used in the project.

Kenneth O'Sullivan
Clashmealcon,
Causeway,

Tralee,
Co. Kerry.

Person Detection

Using RGB Camera and Thermal
Imaging Module for Search and

Rescue

Methodology (Continued): —‘

* The MLX90640 Thermal Camera Breakout was
chosen as the |
thermal module '
to be used in
the project.

Software Applications Used:

* The Python 3 IDE was used writing and editing
the programs for both the RGB camera and the
thermal module. It was chosen because it is pre
installed on the Raspberry Pi, and it can be used
for programming in Python and C++. Python was
used to program the person detection on the
RGB camera and C++ was used to program the
thermal module.

* The Tensorflow Object Detection APl was used
as the method for implementing the person
detection.

+ Tensorflow needs the ability to display images,
the software chosen to do this task was Open CV.

* For the MLX 90640 thermal module the
mix90640-library needed to be installed on the
Raspberry Pi.

Safety:

Safety was paramount in the design of the project.
The project includes two Raspberry Pi's. The risk of
injury from them is minimal, the voltage outputted
from the Pi's ranges from 0 = 5v, which is extremely
unlikely to cause injury. The only other safety risk to
due to overheating of the PCB’s themselves. Again
there is minimal risk of injury. As a precaution both
Raspberry Pi’s have been enclosed in a stackable
case where the GPIO pins and PCB's are covered.

Results:

Results (Continued):

Test setup:

+ A test bench was setup with two monitors, one
for each Raspberry Pi.

* The RGB camera and the GUI will run from the
first Pi, and the thermal module will run from the
second.

RGB Camera Person Detect testing:

+ The RGB camera was put through a number of
tests to check its reliability.

* The results showed that the camera detected a
person in daylight without any issues.

+ But at night or in low light conditions it did not
detect a person.

Thermal module Person Detect testing:

* The thermal module detected a person in both
daylight and at night time and in low light
conditions.

* But the results showed that it only worked
reliably at close proximity to the sensor module.

GUI Person Detect testing:
* The GUI worked well with both the RGB camera
and the thermal module.

Design/Planning:

After reviewing existing solutions, a concept was
developed for the Person Detector. The system
comprised of the following steps:

*  Run an RGB camera from one Raspberry Pi with
the capability to detect a person in its frame of
view,

*  Run a thermal module from another Raspberry
Pi with the capability to detect if a person in its
frame of view.

*  Design a GUI which will alert a user if a person is
detected from either the RGB camera or the
thermal module.

* Have the ability to remotely connect to the
video footage from both the RGB camera and
the thermal module.

Conclusions:

* This project provided an opportunity to display
skills and knowledge gained from the course ina
practical way. Overall the project was a success
and was an excellent learning experience.

* The objective to detect a person using both an
RGB camera and a thermal imaging module was
achieved.

* A GUI was successfully created to alert a user
that a person has been detected.

* Remote connection to the system was achieved.

The main limiting factor of the project Included:

* High quality thermal modules are extremely
expensive, the module used in this project was a
budget model which greatly inhibited the testing
process.

ken.osullivan225@gmail.com
0879717787
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Laser Room
Scanner

INTRODUCTION

This project is coming from my personal
experience in interior design, kitchen and wardrobe
business. Producing a 3D model of a space is the
first brick in any interior design. Manual measuring
is a complex and tedious task even when it is done
wiht a laser rangefinder.

A 3D laser scanner would do a better job and
make a designer’s life easier: it can take thousands
of measurements, with an accuracy of modern laser
rangefinders.

OBJECTIVES

The target of this project is to design
and build a 3D laser scanner whicn can take
measurements from one point to any obstacle
in a given area (walls, floor, ceiling, doors,
windows, etc).

The device's measuring block is a Laser
Rangefinder with a serial communication
capabilities. It is rotated by two stepper motors
about X-axis (horisontal) and Z-axis (vertical).

It is control from a Host computer or an
Android device via Bluetooth. The data from
the laser block is transferred into the Host
Computer where it is stored as a point cloud. It
can be further processed in a CAD software.

ALEXANDER KuzNETsOV

086 3699104
Castlebar, Co. Mayo

METHODOLOGY

ReseARCH, DEVELOPMENT AND CHALLENGES:

1. Firstly, a laser rangefinder with UART
communcation capabilities had to be found.
These devices use different methods of
distance calculation (Time of Flight, Phase Shift
and Triangulation). They act differently, have
different accuracy and vary in price.

2. An extensive research was undertaken in
order to find necessary components, develop a
project plan and acquire skills needed.

wwwinkedin.com/in/alexander-kuznetsov-95625216

Email: alxkzntsv@gmail.com
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WORKFLOW

" Schematic and PCB |
Design

- Labcenter Proteus
- Autodesk Eagle

N\
\

Acquiring
components and
board assembly

farnell.com, rs-online.
com, amazon.co.uk, ebay.
ie, alibaba.com, ...

) .
Programming PIC C programming.
. MPLAB-X IDE
microcontrollers

h

.
Programming Host Java (Intelli) IDEA)
Computer

h

4]

f Device's Body Design Autodesk Fusion 360
. 3D Printer Qidi X-Pro
& Print

.

~

Soldering
Assembly and Testing with a multimeter
Testing Testing with an oscillo-
scope
.
ConcLusioNn

The project required knowledge and skills
from different areas. Nearly all subjects studied
contributed into completion of this device.
Udemy course of Java programming, webinars
on Autodesk Eagle and Fusion 360 were also
a of a great help. And, of course, advises from
tutors and project supervisors as well as from
students are much appreciated.

Project Public Link:

https://a360.co/2Ktmt99
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Introduction

According to the Irish Heart Foundation, ‘One in five
people will have a stroke at some time in their life'.
A stroke causes damage to the brain and the effects
depend on the part of the brain that is affected.

Every stroke is different. What isn't different
however is that the recovery is very important to
every person that suffers a stroke so we decided to
concentrate this project on the concepts of using
Vision Systems to aid in Stroke Rehabilitation.

Technology is evolving and with the advancements
in camera systems, video streaming, virtual reality,
fiber speed internet and pose/facial recognition it
could now be feasible for a system that can help a
patient use technology to aid them in their recovery.
Using vision systems also offers the opportunity for
the stroke patient to work from home, interact and
update their doctors remotely and even make it a
cost-efficient way to receive better care no matter
where you live.

Project Objectives

The main objectives of this project are to:

* To research existing technology used for stroke
rehabilitation

*Define and design a portable vision systemn that can
be computerized and at the same time be effective in
helping stroke patients with their recovery..

* Build a demo of a system that merits further research
that would be viable for stroke patients to use.

*Demonstrate the knowledge gained over the course of
the authors study into real world vision technology and
machine learning system aimed at stroke patients.

Project Benefits

Benefits for stroke patients include:

*No specialized training or knowledge of expensive
equipment required.

*Low-cost and available to patients of all income
levels.

*The vision system programs/exercises are
monitored and deployed remotely by the

patients doctor/physio.

*Highlighting the benefits of college projects that focus
on real-life problems like health using current and
developing technologies.

Methodology

Research: Research began with a study into strokes
and then into existing stroke rehabilitation systems
using technology.

Strokes: Strokes in most cases lead to severe long-
term disability if effective post-stroke rehab
interventions and treatments are not included.
Patients affected with stroke after six months are
unable to engage the affected hand in daily activities
that require distal control. Shockingly, this has been
seen in about 65% of the stroke survivors. Many
patients after a stroke are unable to access the quality
rehabilitation programs and intervention that is
needed to recover from the condition.

Treatment Limitations include patient location
(distance to rehab facility/doctors), cost, lack of stroke
rehabilitation programs in Ireland and general low
support to this rising number of injured people.

Technology: As treatments above are usually short
term and difficult for patients to access due to the
different limitations it is critical that the tech based
systems that are in place are used to their full
potential and focussed on the patient's needs.

Vision System Technology in

Stroke Rehabilitation

Student Number: S00166322

Project Supervisor: Sean Mullery

Methodology

Robot assisted therapy (Hand Mentor Pro robotic) is
effective but very expensive. This is an option where a
patient would need to travel to use the specialized
equipment. When it comes to wireless systems like the
armeoSenso B

System it

works by using
inertia sensors
that transmits =
the data which
then converts it into a 3D representation (virtual arm).

Rehab through gaming was another avenue of research

explored where virtual reality like systems and gaming

consoles like Microsoft Kinect use a pose tracking

technology for interactive games by using different

types of cameras for detection.

The pose tracking technology seemed to hold some

merit especially where a user could interact with an
environment or be
guided on screen

definitely helped with the

- i B system being more user-
- v T4 2 o0 friendly and give
Iy BOANG feedback screens.
dimplay dunng eeorciso, deplay fobowing
e i L
: This promising research
e e ] was a reason to devise
== a portable computer
= E=IE) vision therapy
© Chuabtatn chast d Summary system that can
tonceacs. loadnack

incorporate a pose
tracking system that

allows for patient feedback and is accessible to
patients.

Design Decisions and Build:
Equipment & Technology:

Machine learning Vision systems don't work without
the use of a camera. The type of camera selected
determines the level of detail that can be extrapolated
from any given vision system. As the concept for this
project is mobility the most portable camera you can
get is to use a user(patients) own camera at home.
Most phones/laptopsftablets etc all have built in web-
cams so by using this cut out the need for expensive
equipment,

Software:

TensorFlow and PoseNet are part of an open-source
Google library that are used for machine learning
operations. As programmers we can use different
languages (C++/Python/Java) to carry out very
complex functions using these models.
Understanding and implementing PoseMNet was the
main part of getting this system to work

PoseMet has an
extensive dataset of
images which is used to
calculate a confidence
score to determine if
the image is a particular g
part of the body.

The mobile part of this
project was important
and by using a patients web-cam the easiest way for
them to access the system was to do it through a
webpage. JavaScript was used to implement this
functionality into a browser based webpage.
Tensorflow.js was used along with the web design
library p5.js which web app designers use to add
animation etc to websites. Within p5.js,mi5.js is used
to access machine learning models like PoseNet.
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Peter Murphy

Build/Test Progress

Build & Testing: Using the P5.js library to write
interactive JavaScript code that integrates machine
learning functions like PoseNet allowed for the project
design to become an interactive reality.

P5.)s P

P5.js is a user-friendly way to use your browser as a
sketchbook and by starting with basic functions to draw
circles/squares and then start to use a web-cam the
author added basics features until competent enough to
add machine learning functions. MIS is a library that
provides access to machine learning algorithms and
models in a browser, building on top of Tensorflow.js.
Initial tests were to confirm that PoseNet would
recognise the person standing in front of the camera.
Once this was confirmed, the information had to be
dissected so that certain areas could be picked pout
and use. The areas being body parts. PoseNet divides
the body into 17 main key points which are number from
Oto 16. These key points allow for the
selection of a body part or parts to
be tracked live. The key point will
anly be shown provided itis
‘confident’ that is the correct body
part

Initial tests were successful to
track the eyes and nose and using
JavaScript code we could do
experiments where we could draw
anose on our webcam feed that
would track your nose on the
screen. This successful action
became the basis to the project
working. From this we could then
draw all 17 key points and join
them to form a moving skeleton
that was reactive to your

movements. ) .
= Creating an interactive

- exercise game allows
for more regular patient
participation

The final version now
tracks both of the
patients wrists.

Once the wrists enter
the

green box
areas, a
counter
records this
and does a
running total
how many
- exercises
you have
done.

(¥ Part

Developing this system further could allow for remote
monitoring or data logging by a doctor/physio.

Conclusions
A computer vision system for stroke rehabilitation
should be feasible, user-friendly and at the same time
cost-effective. The system designed and built by the
author involved a web-cam , JavaScript language,
Google’s pose tracking algorithm ‘PoseNet' for
menitoring the posture and movement of the stroke
patients. PoseNet looks to have great development
potential for a stroke recovery vision system when
integrated into a browser that is accessible by patients
of all ages and technology knowledge.

Contact Information

Name: Peter Murphy

47 Cnoc Cluain, T 087-0472928

Ballina, E: peadarmurphy@gmail.com
Killaloe.

Co. Tipperary.

Ireland



Introduction.

It is considered that, with the advances in microprocessor
technology, especially in the area of embedded systems, the
time is right for the implementation of a speech recognition
system, for simple machine or system control, based on a
single platform microcontroller.

Project objectives. The major objective of this
project is to create an efficient algorithm that requires
minimal system resources, to provide a single speaker,
limited word, determinate speech recognition system, to be
used for machine control.

The technology.

Useful speech recognition systems, with adequate
performance, began to appear in the 1980's when desk top
computers, with just a single processor, reached speeds of
100MHz. These systems offered limited word recognition
with reasonable success. Today, single board computers far
exceed this performance, suggesting that a simple off-line,
speech recognition system, giving real time control of a
number of machine functions is a reasonable proposal.

Target Market.

Such a recognition system is aimed at a number of markets
including, disability assistance and simple machine control.

The problem

Nature of speech, (1.
A speech signal begins as a
single frequency in the
larynx. Harmonics are added
as the signal passes up
through the oral cavities and
the mouth, that together act
cesophagus @5 @ filter. Each phoneme of

speech is defined by its

Hard palote

— Soft palate

Pharynx
Tongue
Epiglattis

Vocal cords e
Laryny —
Trachea

To stomach

unique set of frequencies. In
the cochlea, [2],
frequencies

the ear,
detects these
and sends signals to the brain | 7
that allow us to identify the r
particular word. This incredible

", Outer Ear

process by the brain, of
filtering the very subtle
differences in speech, is the

task required by a speech !
recognition system. L |
References:

[1] Vocal tract ht oice.com/about/vocal a-estill
[2] The ear— https f/www mdcd mh gov/hea!th/haw do we hear

[3] The Mel scale - hitps://en.wikipedia.org)

[4] An introduction into artificial networks —Mcnash Linwersny

[5] MATLAB Deep Learning — Apress — Phil Kim — 1SBN 978-1-4842-2845-6

A Speaker dependent
Limited vocabulary

Speech recognition system

For machine control.

Graham Sales

The Solution

Time domain.
A speech signal from the speaker travels through the air to the
ear as a signal with an amplitude that varies continuously with
time. This is a time domain signal.
The recognition system receives
the signal via a microphone and

Spaeech signal

EE cnn.:.—-—narg
i.n

converts it to a discrete digital U time—s
time domain format ready for
processing. This format has little
use in identifying a word. Tmedomehy
Sl ;
= Frequency Domain. sefore any

t Frequency

; information can be gained, the signal must
domain

be converted to the frequency domain
using the Fourier Transform. This gives the
magnitude of the frequencies that are the
features that define the word.

0 Fm;{uan:y in hertz —

Compression. [3]. The frequency domain signal is now
dramatically compressed in a filter termed a Mel Filterbank.
This attempts to replicate the response of the ear. The filter
output, a set of 20 coefficients, is fed into a neural network.
Its compares this unique pattern with a know pattern.

Neural Network. This unique set of input signal
coefficients from the filter is derived from the frequencies

defining the word. The ,,

neural network, built ‘O?{\
from layers, takes *¥*
these 20 filter outputs
into the 20 network
inputs. It gives an »x
output that is an  jayer
estimation of the =
word uttered, [4]. 55

flow direction
———

“ hidden layer
{active nodes)

- The multiple network inputs are
T then weighted, summed and then
#20\  fed to an activation function that
[ He! acts to provide each network
node output. This is repeated for
each layer, [5]. The probability

factor found the network output, is effectively a comparison
with a predefined output, derived from words used in
network training. This is the estimate of the uttered word.

Implementation. The algorithm for this system, to
prove the concept, has been built and written using Octave.

Conclusions.
Conclusions to be added on completion of the project analysis
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Lane Departure
Warning System

Stephen Sweeney

B.Eng (HONS)Electronic Engineering

Introduction:

In an aim to reduce road traffic accidents, car manufacturers have introduced a host of advanced driver assistance systems (ADAS) to assist the
driver. There were 1.25 million road traffic deaths globally in 2013 according top the World Health Organisation. The aim of this project was to
design an algorithm that takes in images from a camera whilst driving. It recognises road lines and warns the driver, thus preventing inadvertent

|lane departure.

METHODOLOGY:

' 1. INPUT IMAGE
+ Image is taken in from a camera mounted
in the centre of the car

| 2. PROCESS IMAGE
* Image is transferred to birds eye view
using perspective transform
+ Edge detection to detect sharp changes
in pixel intensity
+ Mask applied to isolate the white and

1 yellow lane pixels

' 3. LANE DETECTION
« Left and right hand lanes are detected
and position of the vehicle in relation to
these is calculated

' 4. LANE DEPARTURE WARNING
= Avisual warning is displayed if the driver
departs a lane

fael from lone center: —0.8 m

PROGRAMMING:

This project was programmed using Python. This is one of the major
languages that can be used for performing various operations on image or
video.

Spyder is the Scientific Python Development Environment which is an
integrated development environment (IDE) that is included with Anaconda.
This was the software used to complete the project.

| utilised OpenCV (Open Source Computer Vision) functions library to perform
many of the operations required to successfully create this code such as warp
perspective, colour transform and canny edge detection.

Here is a sample of my code using Python;

# Sowten Pytten 1) — -
B B Gtk Swid R Dby Comeclel Pl Tl Ve bl
DB e PEESC HC=Ep B EX €9 omne

ANACONDA

python SPYDER

'RESULTS:

'CONCLUSION: |

« Atthe end of this project | have programmed a
successful piece of code. Once images and videos
were captured, the correct thresholds set, the road
lanes were detected.

« The driver was correctly alerted with a visual
warning if they had inadvertently crossed the lane

This project has given me a means to apply knowledge and skills learned throughout
my educational journey so far. | feel | succeeded in developing a project that could be
utilised as a tool to prevent road traffic accidents in the future. It was apparent
throughout this project that whilst we get good results under known conditions, if our
set thresholds fail under difficult conditions (for example, shadowing, worn or missing
lane markings or adverse weather conditions) it will lead to poor results as the lane will
not be detected. To tackle this in future work, a CNN (Convolutional Neural Network)

line. could be employed to make lane detection more robust under variable conditions.

'CONTACT INFORMATION:

Stephen Sweeney  B.Eng Electronic Engineering

Igl Stephen.sweeney2@icumed.com

(, 00353 86 3165435
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V2X - Vehicle To

Infrastructure

Introduction

The aim of the project was to put
into place a representation of what
V2X can be, in the eyes of one
person. V2X has a myriad of
functionality but also has core
principles ansd a means of
operation. V2X uses
communication technology as the
platform for it's operation. This
project sets out to show a real
world scenario where the power of
V2X can be displayed. This will not
utilise the current dedicated
frequency band due to hardware
costs so a more cost effective
solution will be implemented using
a more common 2.4GHz
frequency band.

. ARDUINO

Methodology

For this project, the functionality is
based off of a mobile unit that
relays its telemetry information to
the intersection which in turn
responds with intersection
information in real time. This
intersection response is done to
provide the mobile unit with traffic
light information so the vehicle can
make the best decision upon its
approach. The intersection also
relays information to a stationary
unit, this information is correlated
so that a prediction of the mobile
vehicles actions can be garnered
and relevant warning provided to
the stationary vehicle. This
predictive nature is done using the
vehicles motor rotations, utilising
this information to determine the
vehicles movement and projected
movement. This allows for
intersection warnings to the
stationary unit as data packets are
analysed when received and the
relevant information used to
determine whether the mobile
vehicles movement and projected
movement will result in a
dangerous environment for other
vehicles at the intersection.

40

Implementation

This concept was implemented
using the Arduino Uno as the main
control to all aspects. Wireless
communication and hardware
control was done via the Arduino
Uno. This was possible by utilising
the Arduino IDE which allowed for
software control and it was within
this IDE that the functionality was
dictated. The hardware aspect
was developed using Arduino
compatible modules which allowed
for complete control via a single
IDE. Each of the 3 separate
modules required independent
Arduino's and utilised the
NRF24L01 modules to provide the
means of communication via the
2.4GHz frequency band. The
layout resembled a 3 way
intersection with both the mobile
and stationary units built on
dedicated chassis, the mobile
vehicle was mounted on an
elevated frame to allow for motor
control variation. All real time
information and automated
responses are displayed on
dedicated LCD display's that are
mounted on both the mobile and
stationary units.

Results/Conclusion

Communication was paramount
in this project, the design relied
heavily on periodic
communication. The vehicle
information that depicted a
version of a vehicle's telemetry
data was the initial packet sent
and the intersection status was
sent in response. This aspect
worked in most cases but
communication stability was an
issue. Communication to the
stationary unit was one way so
communication stability was less
of an issue in this scenario. With
the limitations in wireless
stability, the project sufficed to
provide a working model for a
conceptual take on V2X.

Additional Information

Project by: Matthew Rigney - S00175346
Course: L8 Electronic Engineering

Email: matthew.rigney@sligoit.com
Phone: 0871701786
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Introduction:

The theme of the project came about when team
members expressed and interest in keeping with
tradition of the college and designing an agricultural
themed project. The final decision of a crane was
decided when the group discovered the alarmingly
high rate of musculoskeletal injury experienced in
the farming community both here and abroad.

Design Brief
To design, build and test a prototype for a
hydraulically operated crane attachment for the —

back of a tractor with its own dynamic 3 point
linkage.

Methodology:

Research:

Research was conducted by visiting farms and
speaking to farmers to get insight possible
improvements that would aid there everyday lives
and reduce the chances of musculoskeletal injuries
from various tasks completed on a day to day basis.
A number of websites and medical journals were
also researched to get a better understanding of

various issues facing farmers. ¥ 7
&

T

Design/Planning:
The design process involved: ’
+ Selecting the project. 4
+ Develop project management/schedule.

+ Carry out an objective tree analysis.

+ Develop concepts and initial ideas.

+ Analysis possible health and safety issues .

* Assign tasks among project members .

+ Model design in Solidworks.

Fabrication:

* Most of the parts were fabricated in the GEW.

+ Materials and bending out sourced from local
suppliers and C&F Tooling.

+ Parts fabricated include 3-point linkage,
outriggers, crane arm and universal attachment.

Hydraulics:

* Purchased required cylinders from flowfit.

* Measured and purchased pipping.

+ Selected and purchased required check valves.

+ Calculated amount of hydraulic fluid required to
run the system.

* Sourced tractor in order to run the cranes
hydraulics.

- Agri-Easy-Lift

Methodology (Continued):

Quality check:

+ Gem Hydraulic Oil H46AW was selected as it is
compatible with a wide range of hydraulic
systems, its main application is with static
industrial and mobile earth moving machinery.

* The hook acquired was surface hardened with a
safe working load of 2 ton (SWL) which surpasses
the lift expectation.

Safety:
In order to ensure safety in this project, check
valves were implemented in order to keep the
cylinders stationary in the event the hydraulics are
shut off or hydraulic pipe is damaged.

Results:

Design/Planning outcome:

Satisfied with the individual elements from the

different concepts a final design was drafted with

thought to:

* An adequate scale through mechanical analysis
and lifting capacity agreed to satisfy the intended
tasks.

* Inclusion of universal attachment joint that
allows for the future designing of accompanying
attachment elements.

+ Design oversight when the spec of the hydraulic
cylinders ordered differed from those that
arrived but was easily rectified during
fabrications stage.

William Barrett, Mechanical Engineer.
Email: ianbarrett97@gmail.com
Contact: 087- 9489406

Glenn Clancy, Precision Engineer
Email: glennclancy@outlook.com
Contact: 087-4330067
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Results (Continued):

Fabrication outcome:

* B0% of fabrication was completed in GEW.

*  20% was fabricated away from GEW (testing
occurred at one of the team members home).

* 20% bought-in parts.

* Industrial standard pins and materials were used
throughout.

* CNC machinery was utilized to ensure accuracy
and precision on certain parts.

Testing outcome:

Final assembly and testing took place off campus

and the optimism and confidence attained from a

successful build. Kept spirits high when it came to

the first lift and subsequent lifts.

* Hydraulic levers allowing full motion at all
expected moving parts.

+ Raised trailer weighing 600Kg arm fully raised
and secondary arm fully extended.

* Raised trailer including round bail weighing
approximately 1.5tonne.

/

\l*+ Project/ Budget Management Skills.

‘Aidan Donlon, Precision Engineer.

Conclusions:

* The project in its entirety was a success, both
disciplines were equally utilised in the design and
the manufacturing process.

* The objectives set in the brief where achieved
with exception to the budget which was
exceeded by €400.

* The schedule set, experienced some set backs in
it's infancy but completion arrived on the day set

The main limiting factors of the project Included:

* Budget.

* The available workable foot print of the G.EW.

+ Availability of The CNC machines.

* Reliance on external suppliers.

Improvements:

* Design method analysis Skills.

* Quality Assurance sklls.
* External Sourcing Skills.

Email: aidandonlon@hotmail.com
Contact: 087-6682483

Gerard Enright, Mechanical Engineer.
Email: genright85@gmail.com

Contact: 087- 0982448
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Introduction

The purpose of this project was to build and testa
prototype electric quad. The Project will be in response to
the “2020 Energy Strategy" and “2030 Energy Strategy”
as the project will have zero carbon emissions. The
project is designed for a single domestic user.

Standard parts along side custom fabricated parts were
used to create this project.

A 1kW Electric D.C motor combined with a EM-282C-48Y
speed controller were used in creating this project.

This quad is only a prototype, but

hopefully will be a guide to the conversion of electrical
machinery being used in the agricultural world.

Analysis

The torque in DC Motors is obtained by getting the quotient
of its horsepower, by its maximum RPM. It's the multiplied
by a conversion factor of 1000.

The horsepower can be calculated, using the rated kW
reading on the motor. 1kW = 1.34HP.

For example, for a motor 4.5kW 1500RPM:

;- (6:04)(1000), 60.
4.5kW = 6.04 HP -)(W)(h)
Torque = 38.9Nm

This shows that the higher horsepower and lower RPM
reading, the higher the net torque will be.

.*Power a Speed
Tcming Cagacig:
_TxR
B r

Battery life:
The life span in batteries vary, depending on its capacity,
and the load applied.

Battery Capacity (mAh)
Load Curvent(mA)
So the higher battery capacity, or the lower current applied
to the circuit, the longer the batteries will last.

Battery output power:

Maximum output power from batteries is the product of its
Current & Voltage.

The higher Current or Voltage reading, the more power
obtained.

More battery power < Higher Torque / Speed.

')Batter\r Life:

Caillin O'Rourke
caillinorourke@gmail.com

Jenna Willis
jennawillisO@gmail.com

) Electric Quad

Methodology

Research began by observing how a conventional quad
worked. After reviewing this we started deliberating over
the best ways to power the unit and any upgrades we
could implement to the current quad form to improve the
safety for the single occupant.

In order to do this we knew an electric motor would be
needed. We were kindly donated a 1kilowatt motor from
M&H Forklifts

All parts of the quad were Fabricated in the GEW.
These included the anti-roll bar, battery

mounts, quad body and motor bracket.

The de'.-'.lgn and plannmg process began once the

correct motor was located. This included selecting
the correct technology, developing a project
schedule, developing initial concepts, reviewing
available resources, assigning tasks among project
members and modelling designs on SolidWorks.

Design

Before the fabrication
stage, various parts
needed to be
designed, using the
CAD package Solid
works. Finite Element
Analysis allowed the
group to see the
maximum forces that
would be applied on
each part showing
weak points and flaws
in designs.

3-D Sketching and
Sheet metal add-ons
were predominantly
used in the design
phase on SolidWorks.
Main factors that
needed to be
considered when
designing included
safety, reliability, cost,
durability and the
overall aesthetics.

Adam McCarthy
adammccarthyO8 @gmail.com

42

Circuit Components

There are three key
compenents used in the
operation of the prototype:

1) A 1KW electric D.C Series
Motor

2) A 48V D.C Motor control

3) 4x 12V Batteries

The motor ran at a max 1800RPM, at 42Ah. Using a

speed controller allowed the amounts of amps drawn
from the batteries to the motor to be varied allowung
different speeds to be achieved.

The motor is connected to the speed controller
and from there the speed controller is connected to
the batteries. The four batteries are wired in series,
to allow maximum power to the motor.

Safety

To ensure the occupant
on the quad would be
safe, an anti-roll bar
was fabricated to
prevent the guad from
tipping over in areas of
uneven road surfaces.
The anti-roll bar is
retractable to allow the
occupant to use the
quad as normal when
travelling on even
surfaces and can be
retracted easily when
going on uneven
surfaces. Quad bike
accidents have claimed
45 lives and caused ]
17,000 injuries in the

last decade mostly in § Ly
the farming community. [

This simple device will (_ I -[[ [—“
help save lives. ~]~‘

Patrick McEveney
patrickmceveney@yahoo.com



Automated Oyster Frill Breaking Machine

Process Improvement in Oyster Farming

Project Group 6:
Eugene Carter, Ciaran Cassidy, David Doherty, Sam Elliott, Fergus Collins

Supervised by Robert Craig, Donal Lyons, Michael Moffatt, Mary Neolan, and Eamonn Price

Introduction

Frill is a thin layer of shell which grows on oysters before hardening and thicken-

ing. The quality and size of farmed oysters is increased when this layer of frill is

regularly broken off throughout its growth, as such a large amount of time spent

farming oysters is dedicated to shaking them in their bags to break off this layer of
frill.

The need for this project arose when local oyster
farm, Coney Island Shellfish, expressed the need
for a product that would automate the process of
shaking oyster bags.

The established method of hand-shaking the bags
is a time consuming and inefficient process. This
machine would speed up this process while re-
lying on as little manpower as possible.

Research

The objectives of the product were laid out in a product design specification from
which a list of aspects of the machine was created. Solutions to these aspects
were then individually researched and evaluated against each other using a pre-
determined set of factors to find objective solutions to each aspect. Investigated
aspects included:

+  Methods of shaking,

Deployment mechanism,

Positioning relative to the tractor, and
+  Drive type.
Design

Concept sketches were created to visualise how the
different components would function. These were ES
then expanded into a computer model of the
machine using Solidworks.

Some aspects such as the truss structure of the
machine were analysed to find the lowest stress
setup of reinforcement.

However, as it would not be feasible to analyse
every component of the project due to time
constraints, many of the solutions were designed as
needed for potential improvement in the future.

Fabrication

The majority of the fabrication process took part in
the college, where a variety of fabrication machines
were available for use. As can be seen in the images
on the right, box section and sheet steel were used
to construct the frame and attachment compeonents.
Sheet aluminium was used for the chain guard.

External assistance was acquired for the conveyors
and drive mechanisms as the means of
manufacturing them was neither available nor within
the scope of the project.

Sam Elliott

s.elliott1213@gmail.com
[m] . b 8]

Eugene Carter

Ho " “
F’F’. e LinkedIn.com/in/ElliottSamSligo
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Fergus Collins

collinsfergus@gmail.com

1‘l‘_l ._,ﬁ.
ﬁ% LinkedIn.com/in/Ciaran-Cassidy

=3-EngSligo

cartereugene97@gmail.com

aLinkedIn.com/in/Eugene-Carter-
24612183

LinkedIn.com/in/CollinsFergus
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Technical Analysis

As well as calculating the specifications of the belts and hydraulic motor, and
analysing the hydraulic system; a modal analysis of the truss structure of the machine
was carried out to determine the optimum placement of reinforcements.

Various structures were designed and recreated in Linpro, to which estimated loads
were applied and the maximum stress locations were identified. The lowest load
solution was then further subdivided into designs with different cross sections and the
lowest load solution was then chosen again.

Ceenprassive 110 aeud tesrle (W S1reiaes on D Ins structure fram Lingss

The forces surrounding the members experiencing maximum stress were used to
verify the structure would not fail by using simple beam calculations and applying the
results to von Mises failure theory.

Mechanism

The machine operates while being suspended from the side of a tractor. A human
places an oyster bag onto the leading conveyor, which is then carried up to a height
and dropped onto the second conveyor. This process is repeated twice before the bag
falls back onto the trestles below.

When the machine is no longer needed for use and must be transported back to stor-
age, it can be swung around to the rear of the tractor and driven back to the storage
facility.

Conclusion

The objectives of the project were completed to the criteria as set out in the product
design specification. As such, the project produced a satisfactory solution to the
problem of automating the hand-shaking of oyster bags

The project ran as scheduled with only a few minor delays. Various technical analyses
were completed to showcase the expertise of the members of the project group.
Proper design process from idea to research, and from concept to completion, was
carried out in line with standard procedures.

From this, it can be concluded that the product was created which both satisfied the
needs of the consumer, and showcases the abilities of the project group.

[David Doherty
Daviddoherty15@gmail.com
Shiae

= L

:Linkedln.com!inJDavid-Doherty-
4 ba355a175

A link to the report will be
available at the Expo



/ Introduction

The Idea of the Krunch Kart came around
when brainstorming possible quad at-
tachments for use on the farm.

Our main objective was to produce a pro-
totype which gives the operator an easier
time when feeding livestock inside or out-
side.

The nature of the design was to keep it
simple and robust while keeping the build
as cost effective as possible.

5

P

i :
Aim of Study

To showcase and demonstrate the skills

and knowledge gained over the course of

our study in a practical, real world applica-

tions.

-

Research:

Research began by observing products
on the market, then selecting how to im-
prove them with the aim of making the
process as simple and efficient as possi-
ble. The improvements had three primary
sections.

1. Conveyor operation

2. Automated sliding door

3. Build strength

Methodology

Design/Planning:

The design process involved:

*Selecting base frame style, Hopper size
and capacity, Conveyor style and size.
*Develop project schedule

*Develop initial concepts

*Reviewing available resources

+Assign tasks among project members
*Develop detailed plans for three main
sections outlined above

*Model design in Solid works

Fabrication:

*The vast majority of the parts were fabri-
cated in the GEW.

*The entire main frame was fabricated
using steel box section that was then gal-
vanized.

=The hopper, stub axles, flotation tires,
hitch, motors and box section were
sourced locally.

*The conveyor and other small parts
were sourced from GEW.

*Fabricated parts include the frame, Slid-
ing door, Motor mountings etc.

L

~

/

KRUNCH
KART

Results

Design/Planning:

After reviewing existing solutions, a con-
cept was developed for the Krunch Kart
automated livestock feeder.
Frame work - 50 mm & 40 mm box
section.
Hopper - 500kg fertiliser spreader.
Drop door and conveyor powered by
two car window wiper motors.

Both motors powered and controlled
by quads 12v power supply.
Conveyors ability to distribute the feed
from left or right depending on the op-
erators needs.

Adidl

\

*Framework and mechanism's were
fabricated in the GEW

*Bought in parts consisted of the
hopper, hitch, wheels, stub axles and
conveyor components.

*Framework galvanized with
Rathedmond engineering Sligo.

Assembly:

*Wiring of conveyor and drop door to
control panel on quad.
*Emergency stop added to maximise

. Krunch Karts ability to be operated in
Qads or in the field. /

44

safety when operating the Krunch

Kart.
Conclusions \

*This project provided an opportunity
to display skills and knowledge
gained from the course in a practical
way. Overall the project was a suc-
cess and was an excellent learning
experience.

*The objective to increase the effi-
ciency of the manual process was
achieved

*The project schedule ran according
to plan

The main limiting factors of the pro-
ject Included:

sLimited time considering the amount

Qabrication required.
/ Team Members \

Nathan Cassidy, Kinlough

0860767835

Taylor Simpson, Kinlough 0] @
Taylor.Simpson@mail.itsligo.ie g
0863168706 il

Paul Kelly, Grange [Ely3E
Paul.Kelly2@mail.itsligo.ie &
0879310094

Dylan Stuttard, Bundoran EI EI
Dylan.Stuttard@mail.itsligo.ie [Ey

@26701 24 /




EV Conversion === 5=

Introduction

The aim of this part of this integrated project is to
convert an Smart Roadster to an Electric running
vehicle. When tackling this side of the project many
dealerships and car breakers were contacted for help
on sourcing vital components we needed, for example
we managed to obtain the 2015 Nissan Leaf Motor,
inverter, 8 lead acid batteries in which we wired in
series, a recharger, controller, gear train, ECU which
was obtained from PnS ECU in America and main
relay. Our main sponsors were Phil Fitzgerald from
Electric Autos in Naas Kildare, and Kevin Egan from
Kevin Egan Cars Sligo.

Background/ Objective

Due to the increase in Carbon monoxide from burning
fossil fuels, this has resulted in great changes in
weather and environment we live in and not for the
best, the main source of the downfall of the
environment is petrol and diesel cars. Due to climate
change and multiple other factors that effect global
warming this has resulted to an increase need for
natural substances to try and save the world we live
in. To solve this global crisis many countries are
putting in bans to stop the selling of petrol and diesel
cars. With this change in society effecting many areas
of our lives it was decided then to dive in and take the
challenge on of doing an EV Conversion.

Results

When dismounting the engine and sub frame the team |

had to be quite technical when going about this. With
the sub frame, some additions were made to cater to
the new engine being placed into the Roadster. The
new size of the engine left big room for changes to the
sub frame being made. Alterations were then done to
give support to the to the size of the Nissan Leaf
engine. Once the alterations were made the new engine
was then mounted back into the sub frame and
assembled back into the car .

The connections for the ECU were not as
straightforward, the top part of the inverter had to be
removed to access the ECU. Care had to be taken when
changing the old ECU and the new ECU, especially
when connecting everything up, due to the voltage
being supplied to the motor from the batteries. The
biggest risk was the batteries could possibly blow out
if wrong connections were made when testing the
contractor relay.

=

Disability Seat Installation

Introduction

When beginning the Disability accessible seat a lot of things had to
be considered but our main aim was to appeal to a broad audience
so that evervone could have the experience of being able to imagine
themselves not only in an electric car but also in a sports car. With
the car being quite small in height a lot of considerations had to be
made like how the seat would exit the car to pick up the driver and
if there was space for it to come out of the car.

Concept Design

The first is a hoist system that has

the chair of the car on a frame that

will lift the chair out of the car and

place 1t outside the car by a -
pneumatic evlinder. The seat can be

adjusted back and forward as well as

up and down by a controller run of

two motors to make it fit in and out of

the car.

The second concept was to have a
rail svstem leaving the exterior of
the car and having the seat come
out. The rails would reside in the
car once doors were closed and
come out and fold down when the
door was open.

The final concept was to reduce waste and
averall simply the concept to help machine
and construct. The design has two
maotions. The upward and downward
motion of the chair which bring the chair
the right height to exit the cars exterior.
S The swinging motion which brings swings
S

P

= -  the chair out of the car and leaves it ready
E%Cfg‘ﬁ“ to get the person into the chair. The first
\ﬂ “.&
T s

O

- one is powered by an electric ram and the
second is powered by a motor both
connected to a controller. The seat would
be set at resting position (lowest point) and
when the occupant wanted to enter or

~ ‘%", leave the car the chair would rise up by the -
ram and then swing around by the electric
motor.
_Esther Murphy Akanji Linkedin QR
OS]
) Esther.murphy32@yahoo.com g --;?E“ 3
z.‘;'f;??;* s
~ 0892011503 [OEEss
“Anton Gavrikov Linkedin QR
3 OFEESI0]
: # antongavrikovBI@gmail.com :,*’“M . ‘y"é’—j
: 10892290759
‘David Mc Nally

mmm) Davidmcnally1997@gmail.com
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) Disability Hoist for " ;,;

Quad

it
b

Introduction:

The idea for this project arose when one of the
group members suggested we should try and help
and assist his relative, who is suffering from multiple
sclerosis, going about his daily life on the farm. The
main aim of the project was to design and build a
disability hoist which would transfer him from his
wheelchair to the seat of the quad without any
assistance required.

Aims of Study:

To demonstrate and put into work, the knowledge
and skills we have gained over the past three years,
into the project.

Methodology:

Research:

Research began by observing and analysing other
disability hoists which are on the market. There are
currently no hoists for quads available so
brainstorming took place to decide what would be
the most effective and efficient way to carry out this
operation.

Design/Planning:

The design process involved:

* Multiple sketches by each group member.

* Develop project schedule.

+ Develop one final concept.

* Model design in Solidworks.

+ Assign tasks among each project member.

* Acquire any resources available.

* Lay out milestones and essential jobs that are
critical.

Fabrication:

+ All of the parts were fabricated in the GEW

* The project was made mostly from steel with the
exception of some other small components.

+ Materials were sourced from GEW, however, a lot
of parts and components were donated to us
such as wheelchairs, hoists, etc.

* Fabricated parts include the frame, hoist arm and

back door.

Hoist:

* Design hoist mechanism which would be able to
lift and transfer operator from wheelchair to quad

* Select all what bearings should be used.

* Create Solidworks drawing.

* Manufacture and fabricate in workshop.

+ Test mechanism/Trouble Shoot.

Ciaran Lynch, Westmeath
Lynch.ciaran@yahoo.ie
0862217338

Adrian Rogers, Cavan
rogersadrian99@gmail.com
0863611709

Methodology (Continued):

Testing /Troubleshooting: (Hoist)

* Ensuring hoist was able to withstand weight of
person (120-130kg)

*+ Test carried out on one of the group members.

Testing /Troubleshooting: (Back door)

* Manufactured door ensuring the angle was
suitable for wheelchair user.

* Acguired wheelchair and ensured it was possible
for user to wheel themselves up.

Safety:

Safety was paramount in the design of the project.
The project is fitted with safety harness and safety
guard around hoist mechanism.

Results:

Design/Planning:

After reviewing existing disability hoists, a final

design concept was developed. It compromised of

the following steps and procedures:

* Final idea sketched and approved by each
member

* Acquire used wheelchairs and hoists.

* Tested motors and actuators to ensure they
worked efficiently.

* Designed on Solidworks based on resources we
acquired.

+ Commenced manufacturing in workshop.

Results (Continued):

Hoist Mechanism:

+ Two flange bearing units and a trust bearing were
required along with two sprockets and a belt
which would turn the hoist.

+ A 40mm shaft of length 600mm was machined

* A casing unit, consisting of two plates and four
support uprights was fabricated for
reinforcement.

+ Shaft was placed down through casing and
sprocket and belt were connected to it. The
second sprocket was joined to motor and the
second belt was attached to this sprocket.

* Testing was carried out and proved successful,
lifting one of the group members and rotating
them using remote control.

Wiring:

+ 12v dc power supply used from car battery.

* Single control panel being used.

+ All wiring secured and coated to prevent short
circuit.

* Fabrication:

+ 100% of fabrication was completed in GEW

* 20% bought-in parts/ donated parts.

* Industrial standard components and materials
were used throughout

* Perspex screens were used for Safety

* Assistance was required on wiring.

Darren Walls, Cavan

0872039257
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Conclusions:

+ This project provided an opportunity to display
skills and knowledge gained from the course in a
practical way. Overall the project was a success
and was an excellent learning experience.

+ The objective to transfer the operator from
wheelchair to quad was a success.

* The project schedule ran according to plan

The main limiting factor of the project Included:

+ Time and the amount of fabrication required

* The addition of reinforcement struts around hoist
mechanism cost us time.

+ Alternative solution to back door mechanism if
time permitted.

darrenwdlls@Hotmail.com

Matthew Doherty, Donegal
Matthewdoherty_98@outlook.com
0863253733
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/ Introduction \

The aim of the project was to
design, build and test a working
prototype for an automated
assembly line using the
knowledge acquired from the
course in IT Sligo over the past
three years.

Some stated that the projects
complexity would be too
difficult ,too risky and take too
much time. But being the hungry
and motivated individuals we are,
we accepted the challenge

\ /
/ Methodology \

Research

We started off by brainstorming
different concepts and ideas . It
was Important that we came up
with the sort of process we were
going to use, in other words how
were we going to put the caps
onto the bottle. After many
concept sketches and thought out
processes we had come to a final
design. A process involving a
conveyor with clamp and screw
actuators.

Project Management

Without the correct use of project
management it would of been
very difficult to plan. Having this
as a module proved very
Beneficial to our project. It
ensured tasks and milestones
were completed each week. This
meant that there was no
complications or delay in
progress through out the year.

Design

In order to start any
manufacturing a blue print was

needed. Estimated
measurements were taken for
each part of the project. From
there each part was made and

drawings were drafted using

solid works.
Aaron O Hare Linkedin
sligo QR Code
OHARE97 @Gmail.com = 15@
083-3193451
Elﬁ

Automated

Bottle Capping &&

Machine

ﬂﬂethodology Continued\

A solid works assembly was created.
This gave us our first realistic glimpse
of what our project might look like.

',./

g
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Manufacturing

Using the part drawings drafted from
solid works we started the
manufacturing process. Dimensions
highlighted clearly helped us with the
machining. A considerable amount of
machining was done producing parts
such as the clamp, supports, slides and
conveyor, Machining was all done in the
GEW using the milling machine, lathe,
ban saw etc.

Programming (PLC)

The PLC used in this project was a
Siemens * S7 300". The software used
was Simatic Manager. Using the
knowledge from our CIM module we
were able to build a working
programme . We spent many months
practicing and testing with a mock
test-rig doing little pieces at a time. This
is where we learned how to
programme and developed very
valuable skills. The programme was
built with Initial Conditions, Transitions,
States, outputs and timers.

Fatworm 13 ¢ SwIpwia

/ Methodology \

Continued

Safety

We understand that safety is
extremely important, especially in
industry. This is why we ensured the
correct measures were taken . The
project is protected from a closed
Perspex wall. We introduced an
Emergency stop with a dump valve.
We added sensors to the doors
ensuring that the programme would
not run until the doors are closed

Kand there is no risk of injury. j
/ Results

When built, the machine was

successfully able to:
Run bottles along the
conveyor

Sensor detection of bottle
Timers set

Bottle clamped into position
Cap screwed on

David Fox Linkedin

; QR Code

Sligo

David.afox@Hotmail.com =] =]

087-9609781 i
[=]:AFta
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/ Conclusion

We achieved an extraordinary
amount of experience as well as
valuable skills to prepare us for

industry . Through team work,
hard work and dedication we got

the job done and really enjoyed it
in the process.

b y

Bradley Stewart LinkedIn
Sligo QR Code
BradleyStewart2000 - =% E
@Gmail.com Cﬁ
085-2430156 [=lFAE:
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Introduction:

The purpose of this project was to create an innovated design
that would transport round bales more effectively than other
products on the market.

The main aim for the design was to keep
the weight to a minimum while retaining ||
strength in a simplistic manner.

Methodology (Continued):

Conclusion:

Aims Of Study:
To demonstrate the theoretical knowledge gained over our
study in a practical and real world application.

Methodology:
Research

Research began by looking at the Irish and UK market and see-
ing what type of bale handlers where out there. Result's
showed that all bale lifters where basically the same with just
one function.

Design/Planning:
The design process involved:
* Selecting technology

* Analysis possible health and safety
issues

* Develop project schedule

» Develop initial concepts

* Assign tasks among project team.

e Develop detailed plans for three main sections outlined
above

* Model design in Solid Works.

Fabrication:

* Most of the fabrication took place in Monaghan as this is
where the material was delivered. Due to the project size it
was also easier to manufacture in Monaghan.

* Fabrication parts include the tree point linkage, mast and
soft hands

o The majority of the steel was plasma cut from an external
source at C.Mar engineering.

* Two six port solenoid valves were added to the project to
accommodate the five hydraulic rams.

* Smaller parts for the Orbital bale handler were made in the
college workshop.

Quality Check

Safety was paramount in the design of
the project. The project includes non-
return valves which are used to pre-
vent backflow and maintain pressure.
They are commonly used as a backup
in case a pump fails or creep on the
rams.

The Power source is hydraulically
driven off the tractor. Further safety
was achieved by not having live hy-
draulics mounted in the cab as electric
operated controls where been used.

* This project provided an opportunity to display skills
and knowledge gained from the course in a practical
way which will be very helpful in industry.

+ Team management was a massive skill that was used
in the manufacturing of this project.

* The project schedule ran according to plan.

The main limiting factor of the project Included:

Results:

lanning outcome:

Design

After extensive research and reviewing
possible solutions we selected an ap-
propriate design. The chosen design
fulfilled the brief to the highest de-
gree.

+ The machine is capable of trans-
porting round bales of silage from
the field to the desired location un-
harmed.

# The implement can rotate the
round bales 90 degrees in position
for stacking.

o Ease of use was achieved. The ma-
chine can also be universally fitted
to any tractor capable of carrying
two round bales.

* An electric circuit was used to oper-
ate the project, which resulted in an
efficient outcome. Two six port sole-
noids were integrated into the pro-
ject where successful in operation.
The outcome gave extra hydraulic
functions to the tractor.

* Time and the amount of fabrication required

* Budget and resources available, e.g. Plasma cutting,
sheet metal folding at a range of 12 to 15 mm thick.

* The Scale of the build meant main fabrication took
place outside IT Sligo Campus, which resulted in trav-
eling Co.Monaghan for manufacture.

Contact Details:

( .

Kevin O'Hagan

Email: kevin.O’'Hagan@mail.itsligo.ie
Contact: 086-0819092
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Andrew Barber
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Introduction:

The need for this project arose when we were
approached by Ronan Gilroy, a member of the
Grange Spanish Armada committee, to build a
prototype interactive wave generator for their
upcoming museum. Our aim was to imitate
conditions at sea experienced by the ships
many years ago, also to minimise any potential
hazards while being operated by the public.

Aims of Study:
We aim to show the skills and talents we have

acquired through our studies in college, we also

aim to build on these skills and showcase our
ability in the engineering field.

Methodology:

Research
Research began by investigating the different

types of wave generation and wave control, and

the most popular methods of achieving this.
This research included getting in contact with
water world, Bundoran, researching online and
gained information through lecturers.

Design/Planning

The design process included:

+ Develop project schedule

« Develop initial concepts

+ Investigating available resources

« Select final concept

+ Assign jobs to group members

+ Develop detailed plans for chosen design
concept

Fabrication

« All parts used in our project were
manufactured in the GEW.

+ Materials used were sourced from the GEW.

+ The parts we fabricated for our project
included steel table, steel frame around tank,
glued polycarbonate for tank and all linkages

required for pneumatic movement.

Control !

« The tank is solely ran and controlled with the
use of pneumatics.

+ The components used in the running and
controlling of the tank included three 5/2
Directional control valves, four 3 Port
mechanical valves, two pneumatic cylinders,
start/stop button and flow control valves.

+ The pneumatics will be run at 6 bar and 6mm

piping.

Gareth Cleary, Donegal Town
Precision Engineering

garethc004@gmail.com
0872929477

Safety
Safety was key throughout the design of our
wave generator, We took safety very seriously
throughout as members of the general public
including children will potentially be using this
wave generator in the future. With such
emphasis on safety and operator safety while
using this wave generator, we cam to the
conclusion through our concept ideas that
pneumatics would be a much safer approach
compared to electrics, especially around water.
In the case of a fault while in use it would only
result in an air leakage rather than a more
serious issue with as a result of the electricity,
water and steel frame.

Results:

Design/Planning

After putting together our concept design ideas
and discussing what parts of each idea would
work best for us, we sourced a small acrylic
tank, with this tank we were able to create a
smaller scale model of what we hoped to
include in our project. This was a great
advantage to us as we had a better
understanding of what would work and what
would not work. It also showed what
mechanism and motion would produce the type
of wave we desired. we narrowed it down to
either using a flat flap or a fin shaped blade. We
made up a linkage and cam and wired up a
wiper motor out of an old car to give us the
motion we were after with the flap. After
carrying out this test we concluded that the flat
flap gave us the wave we desired. From this we
split the flap in two to give us more control over
the wave and enable us to create different kinds
of waves. A scaled model of the linkages was
also made up to investigate measurements of
the linkage and to find the exact pivot point that
gave us the correct amount of movement.

il

Results (Continued):

Control

The running and control of our wave generator
is done through pneumatics. The main control
of our tank include:

+ Frequency of wave

» Size of wave

+ Direction of wave

« Start/Stop of machine

+ Wind speed

These factors will be controlled with the use of
start/stop button, flow control valves and 3 port
mechanical valves.

Fabrication

= 80% of fabrication was completed in GEW

+ 20% bought-in parts

+ Mainly SMC Pneumatic components used

+ Poly Carbonate was used in the manufacture
of the tank due to its high strength properties

+ Emergency stop will dump all air from system
through a dump valve.

Shane Toolan, Leitrim
Mechanical Engineering

Oliver Probst, Sligo
Mechanical Engineering

0861987217

Conclusions:

+ By completing this project it gave us a great
opportunity to showcase our skills that we
have developed through our time in college.
It also gave us the chance to build on these
skills and put them in to practice in a
practical environment.

+ The project schedule ran according to plan

The main problems we ran in to throughout

included:

+ Parts not arriving on time.

+ Budget — pneumatic components are very
expensive.

+ Schedule — Tight on time, parts not arriving.

oliverprobst99@gmail.com &

Mateusz Racki, Sligo
Precision Engineering

matiracki22@gmail.com
0862462890




Automation is playing an increasing role in industry
and though traditionally an electrical branch of
engineering, it is becoming more relevant in the
mechanical disciplines of engineering. Factories are
becoming more productive and efficient, and the use
of automation is driving this change.

Although the team did not initially plen on
undertaking a project of this type, on consultation
with the lecturers, it was decided to explore this
area. The lecturers explained that it would be
beneficial to them to have a project to use for
demonstration at Open days and visits to the college.
It was then decided that the group would endeavor

4 : b Stigo
to build a machine to fulfil this role. G}En;ineerins

The first of many different designs was researched
and sketched out for the Automation Education
project. The final design was split into four sections
and the team began identifying concepts and ideas
for the design.

The final four designs were:

7 Geneva Wheel

# Conveyor

7 Walking Beam

7 Pick & Place Gantry

Design:

The design process included:

» Sketch out designs

# Course design

» Selecting material

= Develop project schedule

> Research available resources

¥ Assign tasks to project members

» Model design in Solidworks

» Develop detailed drawings for four main
components

Fabrication:

» Most of the parts were fabricated in the GEW

> Materials sourced from GEW or ordered in

# Fabricated parts include the frame, Geneva
wheel, Walking beam & conveyor

Machinery used:

7 CNC Milling Machining

» 3D Printer

Lathe

Milling machine

Band saw

v

¥ Laser cutter

# Plasma cutter

PLC:

# Research PLC's and software
= ‘Write PLC code in FPWIN GR
# Test program

Software Used:

> Solidworks

» Master Cam

»FPWIN

Safety:

Safety was very important in the design as this will
be an operational machine in public. The project
includes an emergency stop, warning lights, door
sensors and also has a complete enclosure with
perspex sheeting for the safety of the user and
onlocker.

AUTOMATION
EDUCATION UNIT

The design brief for this project stated that the team must
“design, build and test a working prototype of an
automated conveyor system operating across different
levels which will be used by LT. Sligo as a teaching aid
and as a demonstration of student project work for open
days and visitors”.

The final concept was designed and assembled as
seen in the assembly drawing below. The four cells
work in a continuous system together.

PLC

# The PLC could operate 32 inputs and 28 outpu

# These inputs/outputs include | |
+“* Solenoid valves \
% Motors
“+ Sensors

How Does it work? e i

» The product is placed onto the moving conveyor

# The through beam sensor breaks and sends a
signal to the PLC

# The product moves inte position for the gripper

# The double acting cylinder extends down and
the gripper closes

# The Rodless cylinder then travels into position
above the walking beam to drop the product

» The walking beam transfers the product to the
slide

# The product is transferred into the Geneva
Wheel from the slide and is indexed around to

drop onte the conveyor
# This process is then repeated

The overall project was a great experience for
each member of the team as it demonstrated the
skills learned in the course during the previous
years in IT Slige. The project was successful as the
team worked together to produce a suitable
machine which meets the requirements of the brief.
The project schedule ran according to plan.

The main limiting factor of the project included:
# Time and the amount of fabrication required
> Budget and resources available
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Introduction

iThIs project was attempted twice before and
;ir really excited the project team to try and
' maximise the efficiency and the aesthetic. The
' team had no prior experience in wind energy
 so the thrill of the unknown grasped the teams
| attention. The focus of the design was not only
improve the existing design but it was to also
make something unique and artistic to show
| off on expo day.

i The team wants to take on the “Vertical Axis
| Wind Turbine” and improve its design and
’.\-l output ability. Design of components to match
|ithe existing design and to improve the project
in all aspects.

Methodology

Research:
The tem began the research by studying
every aspect of the previous years project.

Research also included generator, wind
turbine blade and actuaters.

Design:

The design stage included for the
team. Refurbishment and i ng, the

challenge for the team desiyn wise was to
improve all the current feature while also
giving the project a nice overhaul. The design
phase also included completing several
freehand sketches and then modelling a

complete design on Solidworks.

Fabrication:

This stage took place in segments, the team
concentrated on harder aspects of the project
first. This method ensured that the team would
not scramble to the finish line.

| The fabrication took place mainly in the

Vertical
axis wind
turbine

Methodolog

Safety:

This aspect of the project was in the back of
the members minds at all time. During
workshop hours proper safety measures had
to be taken into account.

con

From testing the prototype, the results meant

that a helical blade was on the agenda. Trial
and error was tried with the blades until the

right concept was eventually achieved.

The design was not often
Changed but little adjustments were made
along the way. Any encountered issues were
brought to the attention of the supervisors
and appropriate measures were taken.

The main aspects of the

Design changes were

Blade type
* Door opening mechanism
Generator
Hinges
Frame cover

conclusion

! The takeaway from this processes differs for
each members, for three members it gave
‘ them an idea of what it is like to work

anemometer

under foreign environment, for the fourth
member it reinforced the belief that a great
personality is needed to thrive in a working
environment.

The following is a list of the main learning
points that the individual took away from
the integrated project.

Working in industry type conditions
Working in a team to achieve a common

workshop except for when the casting of the
resin had to be done. That part took place in
a members shed.

The disappointing feature from the this whole
experience is that the linear actuator did not
arrive on time, this set back the team both
merally and physically.
The result gotten from
The overhaul was quite
Satisfactory, there
Were some obstacles
Along the way however

goal

Working on a timetable while ordering
material and handling issues that arise.
The project ran on course for the majority of

The team dealt with it guite prufessior.lull

it however towards the end a few issues
were brought to the teams attention.

y-
Different parts of the project were done by
different members who had the skill set to
tackle that task. Manufacturing concluded

Issues/ limitations

with painting and cleaning the project. The * Time

parts were assembled and made ready for * Budget

expo day which is a huge opportunity for * Ordered material not coming in on time
project members to show off the skills that ¢ Workshop hours

they have acquired throughout the integrated
project year

Oman

Carrick on Shannon

0892056643 0834510786

Hisham Al Maamari,
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Introduction

For this project we were tasked to design and build a machine that
could shred buckets made of PE/HD plastic for the company ALW,
The buckets have a max tensile strength of 32MPa. The reason
that they had to be shredded was due to the fact that ALW buys in
buckets of UV Ink, these same buckets then have to be sent in a
barrel provided for back to the company it was bought from. Due to
the bucket's size it means that only 75 amount of buckets can be
sent back at any time, sending the buckets in the barrels back costs
roughly 4,500 euro each time. If we were able to even double the
amount of buckets sent back at each time then the company would
| very quickly see a profit from this investment. With the buckets
being shredded then a much greater amount could be sent back at
any given time and thus save money for ALW. The company that
the UV ink comes from incinerates the buckets so it doesn't matter
how they are sent back.

Aims of the study

The aim of this study in our mechanical engineering project is to
apply and demonstrate the theory and practices we've learned over
the past 2 years of study. To help us put these things we've learned
into use and construct some thing from it.

Methodology

Engineering specifications:

' The size of the barrel is 96cm long and 60cm wide, this meant that
the mainframe that the shredder would sit upon would have to at
least be these dimensions plus a little leave-way. There would also
have to be enough support in the mainframe to support the
shredders and also the motor to power them. We as a group
decided that the best material to have it made in would be box steel
due to it being cheap and also very strong and durable. There must
also be a number of safety procedures, such as an emergency
stop, a reverse and safety latches on the machine so it can't be
operated until itis full closed.

Fabrication

'+ Anumber of processes in the construction of this project.

+ The 40x40 bars where cut by band saw as the band saw ensures
an accurate and straight cut, which is needed for this project.

+ The pieces cut then were welded together using a MIG welder
due to being easy to us.

'+ Next the sheet metal for around the frames were done using a
plasma cutter and spot welded them to double up the thickness.

» For the shredders and spacers a laser cutting was used in order
to make them all accurate.

+ The shafts were keyed using a milling machine, as were the
holes in the end spacers.

'+ The lathe was used to construct the end spacers and take the
shafts down a mill.

) ‘1 ‘
Paddy Creegan, Mark Kennedy, Faustino Osawaru, Killian Murray

Final design

The final design we settled on was a strong, durable and a safe one. The main
frame of the design would be constructed using 40x40 box steel, with just enough
room ta comfortably slide the barrel in and out from below. The shafts that the
cutters are located on two pillow blocks on each ends of the headframe, this is in
order to ensure the shafts freely spin and reduce friction loss. These shafts would
then be attached to gears and the gears would be spun using a motor. The motor
needed for the design would have to be high torque due to the strength of the
bucket, with the calculations we got for the torque being 75N/M. We also finalised
the design for the lid of the mainframe. This lid was designed in such a way that
the bucket was easy to throw into the shredders and it also prevented the bucket
from skipping off the cutters, this will ensure that the bucket will be fed into the
shredders. There was also a small frame added around the gears for safety
reasons. All the frames will also be covered in sheet metal to ensure that no pieces |
of the shredded bucket fly out of the sides.

Results

The main aim of this project was to design
and complete the build for a bucket
shredder. This consisted of a motor, a
control panel with stop/start/reverse, laser
cut shredder blades, safety switches,
gears, shafts and mainframes.

« The lid of the roof is connected with a
safety switch that only allows the
machine to be in use when closed

= From the rest position as the bucket lies
on top of the shredders you must
manually press start on the control
panel to spin the blades

« The bucket then gets shredded between
the blades, passing through and falling
into the barrel below, designed to hold
the buckets

+ The frame below is designed to fit over
each barrel il it is full

The shredder contains many safety
features, such as:

Problems we faced

* Switches

+ Safety stop * Very tight space between
« Covered in metal sheeting Shgdd?ers i

* Reverse/stop button + Very large motor

* No exposed wires A

Difficult to source components

* Expensive parts

+ Unrealistic views within Solid
Works

* Unspecified components made it

hard to get an accurate weight in

the design phase

CONCLUSION

From this project we learned the process that goes into the design and

construction phase of a product. This also was a good exercise in time and budget

management and showed us how to run a project on schedule. We gained

valuable knowledge about teaming up with an outside company and learned how

the other company operates and works. \We also achieved our goal of

constructing a bucket shredder

The main limiting factors of the product:

* Wehad to work off a budget, this limited out spending and make us conscious
of cheaper alternatives

+ Wefound it hard to find a strong enough motor for a reasonable price

» The weight factor was a challenge because of unknown components
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Introduction:

This project originated when | was searching for ideas
and decided | could try some form of automation with
the capping process of a water bottle,

| then researched different ways of automating the
capping process of a water bottle and concluded that
automating the capping process was the most
challenging aspect in relation to any water bottle
process.

| started by selecting parts for the project such as a
PLC/ LabView for the programming side and used
Solidworks to design the project and pick the parts
necessary for it to work.

The goal for the project was to have it work efficiently
and work with little user input while completing the
process.

Automated

Capping
Machine

Aims of Study:

To showcase the skills within programming, design
| and automation | have acquired throughout the
course so far and apply them to a process
commonly used in industry.

Methodology:

Research:

My research began by studying the current
processes, then selecting the steps required and
automating these steps in the most efficient way

possible. The process | chose was broken into four
main sections:

| Quality Check .

Design/Planning: -

The design process involved:

Cap Placing

Selecting
Components

Develop Project
| Schedule

Develop nktial
Concepts

Madelf Dasign
SoldWorks Concepts

Resewing Availaie
Resources.

Fabrication:

+ Most of the parts were fabricated in the GEW.
This includes the index table base, index table
shaft, spacers, brackets, etc

+ Additional materials sourced from a local
company as | didn’t have time to complete them
myself

PLC/Control:

* |/O count of process for Siemens 57-300

+ Select all DCVs, Solenoids and sensors

* Create master document including state
transition diagram and symbolic table

* Write PLC code in Simatic Manager

+ Build simulation model in FluidSim

+ Test program/Trouble Shoot

Methodology (Continued):

LabView/HMI:

* The purpose of LabView within this project was
to control the stepper motors

* Using an NI DAQ. connected to my laptop |
created a LabView program to send out a clock
pulse to the motors

* Using a For-Loop | controlled the amount of steps
the motor would turn to accurately rotate the
index table exactly 90° and the torqueing motor
360" =y

s g mom  tm

Quality check:

* Quality check determines if the cap has been
correctly fastened on to the bottle.

* A Cognex checker vision system will process and
compare a captured image once a break-beam
sensor is broken and the camera is triggered.

* The camera will then send back either a positive
or negative signal and activate a green (pass)
light or a red (fail) light depending on the quality
of the capping process.

Safety: .
Safety was very important in the design of the

project. The project includes an emergency stop
button to stop all operation of the system before
any further damage can be done.

Design/Planning:

After reviewing existing solutions, a concept was

developed for the automated solution. It comprised

of the following steps using an electro pneumatic

PLC & LabView system:

* Place bottle in position one.

+ Table indexes 90° and a cap is placed on the
bottle in position two

* Table indexes 90° and a sensor will activate once
in position

¢ Pneumatic guided cylinder lowers

+ Bottle is pneumatically pressed

* Capisscrewed on

*  Pneumatic cylinders retract

|+ Table indexes 90° and a sensor will activate once

in position
*  Vision system determines if the cap is fastened
properly

PLC/Control:

LabView/HMI:

Fabrication:

What | would do different:

Results (Continued):

Siemens 57-300 had 16 DI and 16 DO connections
The PLC code comprised of ladder logicin a state
transition style of coding

The connected equipment consisted of two 5/3
DCVs with four solenoids, two break beam
sensors, three push buttons and three L.E.D.s
Reset button was implemented to reset the
cylinders and retract them in the event of the
emergency stop being pushed

Using a LabView VI | was able to control the
direction and rotation amounts for both stepper
motors

As the NI DAQ | was using could only output 5V
per port | used a BUZ11 chip to switch it to 24V
and increase the signal of the clock pulse

40% of fabrication was completed in GEW

60% bought-in parts

Industrial standard components and materials
were used throughout

Mainly Festo Pneumatic components used
Emergency stop disables all outputs

Majority of wiring placed underneath the base to
save space and make above the board more
aesthetically pleasing

Conclusions:

My conclusions for this project is that it provided
a very challenging opportunity to showcase my
learnings over the past 3 years but also to apply it
to a common automation project in industry.

The ohjective to automate the process of capping
a water bottle and returning a pass or fail
through the vision system was successful

If more time was allocated | would add a self
loading conveyer with an automatic rejecting
system if a fail was to occur and an exit conveyer
to send off quality water bottles to a packing area

Michael Haran, Sligo
Linkedin QR

michaelharan99@gmail.com
0862156229
BEng in Mechatronics Level 7
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Introduction.

As a third year student in Mechatronics, at IT SLIGO, itis
required to design and build a project that will enable
student to put in practice all the theoretical knowledge
gained throughout three years of study.

Automation technology is one of the sectors of most
interest to industry today and it is also a big interest of
mine.

My project is based in an automated sorting station that
will sort a work piece along a conveyor belt according to
their colour.

The system will incorporate three sensors to detect the
colour and activated a double acting cylinder to eject
the work piece in the appropriate box for storage.

Aims of Study:

The main objective of the project is to design
an automated system that will be select and
arrange a variety of pieces according to colour.

Through this project, | will demonstrate skills
learned by implementation of the
programming code to enable the system to
function in a real time.

Methodology:

Research:

Research of my project began by analysing different projects
ideas and programming code.

Upon reflexion, | decided to choose an automated conveyor
sorting station as final year project.

The project is broke down into two main parts:

+ HARDWARE

~ SOFTWARE

Hardware components:

+ Double acting cylinder
5/2 solenoid valve
limit switch

Stroke valve

Pressure gauge
Conveyor module with DC motor
Diffuse sensor .
Capacitive sensor
Inductive sensor
Slide module
Changer module
Stacking magazine

SOFTWARE

Siemens S7 SIMATIC manager has been
used for the implementation of the ladder
diagram and download into the PLC.

Siemens S7-300

Results:

The operation of the system is as follow

« A user interface will press start button

+ The distribution station will pick work
piece into the stacking magazine and
placed it along the conveyor belt

* Sensors mounted along the system will
detect work piece colour

* Double acting cylinder will deflect object
in appropriate box

| Conclusions:

FLOW CHART DIAGRIAM

This project provided an opportunity to understand
how to program an automated system through a
PLC programming code.

| upgraded my skill through the implementation of
the PLC wiring diagram and pneumatic
comportments involves in the operation of the
system.

BASILE ARMAND WANDJI NJEY]
Basilecameroun@yahoo.fr
TEL : 0892458733
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Introduction:

| decided to build a robotic palletising cell as | have
been working in a robotics company called robotics
and drives for the last three years. We build a large
amount of palletising cells each year and | have
always found the operation and efficiency of them
to be intriguing so | decided to build one myself but
on a smaller scale. This would still show the
research, design, fabrication and programming
involved in building a palletizing cell.

Aims of Study:

The aim of this project is to combine the skills that |
have acquired in both college and in my work place
to build a palletising cell which will take parts off a
conveyor and stack them on a pallet.

platheduiony:

Research:

My research began with sketching different
concepts and designs, these designs constantly
changed throughout the build as some part | wasn't
able to get and part | thought | couldn't get | got.

Design/Planning:

The design process involved:

* Selecting technology

+ Develop project schedule

+ Develop initial concepts

+ Reviewing available resources

+ Assign tasks among project members

+ Develop detailed plans for three main sections
outlined above

* Model design in Solidworks

Fabrication:

+ Have the ability to use the milling machine lead
and other machinery | split the build between
waork and the GEW in the college

* The college supplied me with the profile to build
the main frame of the cell which was cut to size
in the GEW and assembled in my work.

+ | was able to source the aluminium sheets off a
friend and cut them in work.

+ The robot plate and other machining was done in
my work place as time was an issue in the GEW.

PLC/Control:

* 1/O count of process for Siemens $7-300
+ Select all switches and sensors

* Write PLC code in Simatic Manager

+ Test program/Trouble Shoot

+ Control of all sensors and conveyors

Robotic control

To program the robot | used ABB's Robotic studio.

| acquired the skills to use this through work and in
our CIM class. The program used is called rapid,
which consists of marked positions, wait times , DI

The robot pennant was used to minovery the robot
arm to the required position and then these
positions transferred to robot studio where it was
easier to program.

Results:

When completed the cell worked as planned. When
the start button is activated the two conveyor start
and the robot lifts two boxes at a time and fills the
wooden pallet.

Personal information

EMAIL: niallmclav@Hotmail.com
PHONE: 0871925080

ADDRESS: clonageragh,castlepollard
;Westmeath
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Results (Continued):

PLC/Control:

+ Siemens $7-300 had & DI and6 DO connections

+ These inputs consisted of pushbuttons, E-stops
sensors and control.

* The outputs were used to start both conveyars,
control the light stack and to send a signal to the
robot controller to tell it to start its cycle

Robot control

* The robot program allowed it to go to the set
positions.

* The robot controller also used DO to turn on a
solenoid valve to activate the vacuum to lift the
parts.

Fabrication:

* 60% of fabrication was completed in GEW

* 40% bought-in parts

* Industrial standard components and materials
were used throughout

* Mainly Festo Pneumatic components used

* Perspex screens and doors were used for Safety

* Emergency stop disables all outputs

Conclusions:

* This project provided an opportunity to display
skills and knowledge gained from the course in a
practical way. Overall the project was a success
and was an excellent learning experience.

* The objective was to pack a full pallet using
vacuum on the robot.

* The project schedule ran according to plan

The main limiting factor of the project Included:

+ Time and the amount of fabrication required
» Building the cell on my own was quite
challenging as it had a lot of fabrication and

programming.




. PLC Controlled Assembly Line

Third Year Mechatronics Project

[ Introduction W L Methodology W

During my time in college we learned a lot about various solutions
for different styles of assembly lines. | hence decided to attempt to
make a easy to use and efficient assembly line that would be able
keep running as long as it had raw material available to it, and then
alert the user and shut down when it ran out of material.

The first part following the selection of this project was research.

+ Investigation of various approaches to cylinder control.

+ Research of three phase motor control.

+ Comparison of linear and rotary assembly lines.

+ Approaches to assembly of the selected layout.

Next the fabrication of the project was planned.

* The frame of the project was taken from a pervious project, and
altered to suit the new requirements.

+ This included an expansion to the PLC cards, and mounting options for
the additional cylinders.

Then the software to be used was considered.

* The Simatic Manager was used to write a PLC code in ladder logic for
an 57-300 PLC.

+ This fully annotated state transition diagram was tested in Fluidsim for
troubleshooting before integration to the project.

Safety was paramount in the development of this project and as such
there are various emplacements to prevent injury or accident.

L Results W

It was decided what approach would be used.

*  Alinear design was decided upon.

*  This allowed the cylinders to be mounted alongside the conveyor
simplifying the design.

+ The PLC was mounted on DIN rails within the lower area of the
frame.

This ensured that wiring was kept clean and easy to troubleshoot.
+  The motor control was also mounted in the lower area of the frame.

*  For the cylinder control a Siemens $7-300 was used, programmed in
Ladder logic through the Simatic Manager.

[ Conclusions: 1
[ Contact: W This project is a showcase of the Mechatronics course, displaying
Ciaran Thiele | Carrick-on-Shannon elements of ph.ysical building, prog‘ramming‘and electric \n..riring, |
BEng in Mechatronics Engineering personall\_f feel it was a great learning experience and prc_Mded an
(089) 212 3485 | ciaranthiele@gmail.com opportunity to plan and then follow through with a project from

conceptualisation to finalisation.

| feel it would have been possible to greatly expand upon this project
with a pass/rejection system, but due to time constraints it was not
possible to include this.

OF:40)
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Level crossings are controlled by either large
relay based or PLC based control systems
which require expensive control rooms and

only allow limited interaction with the user via a

wired control panel.

The aim of this project is to design a railway
barrier system that is less complex and allows
the user interact with the crossing via an
Android application.

This will give the application user vital
feedback as to the position of approaching
trains and the status of the barriers at the
crossing.

Designing a more compact system would
reduce the cost of new installations and also

: make it easier to upgrade older level crossing.

Aims of Study:

To design and build a more compact railway

barrier control system while demonstrating that
the knowledge | have gained during the course

of my studies can be applied to practical uses.

Methodology:

Research:
My research for this project began with

analysing the barrier systems that are currently

in use within Irish Rail. My research then
concentrated on how an Android application
could be used to interact with control systems.

Once | had a clear understanding of how these

worked the design process could begin.

Design/Planning:

The design process for my project was broken

down into three different stages:

1. Hardware: Selecting the electronic
components to be used.

2. Software: Deciding on which programming
language to use and drafting a software
sequence flowchart.

3. Structure: Develop a design for the final
display.

Build/Fabrication:

+ Hardware components were obtained online
from various sources and included PIC
18F4520 microcontroller, stepper motors,
LEDs, audible alarm, IR reflective sensors,
Bluetooth module and power supply.

+ Most of the display was fabricated from
plywood and painted to resemble a real
railway barrier crossing. These materials
were sourced from local suppliers.

Microcontroller/Programming:

| wrote the PIC microcontroller code in
MPLAB-X using the C programming
language. The entire program was
generated over a twelve week period.

The electronic components were connected
as inputs and outputs to the PIC
microcontroller.

The Android application was developed
using MIT App Inventor 2.

Testing:
The project has three test phases:

1.

Verification testing: Physical check to verify
hardware is configured as designed and
wire count.

2. Functional testing: Confirms the entire
project functions as designed. Software
code testing is also carried out in this
phase.

3. Principles testing: Ensures
the project .
achieved what s
it set out to :
achieve.

Safety:

Safety was a priority throughout the project and
all electronic components are encased to
ensure safety. The safety-critical nature of
railway barrier systems meant that all relevant
safety standards had to be adhered to.

Design/Planning:

The design/planning phase enabled me to
generate a blueprint for the sequence of events
that would be co-ordinated by the PIC
microcontroller to operate the barrier system:

The Android application is connected to the
crossing via Bluetooth.

Train approaches crossing activating sensor.
App user requests the barriers to lower.
Amber Road Traffic Lights (RTLs) illuminate
(5s).

Red RTLs Flash (7.5s).

Barriers lower.

App user requests the signals to show
proceed.

Railway signals change from red to green.
Train passes through the crossing activating
another sensor.

App user requests the barriers to raise.
Barriers raise.

System awaits arrival of next train.

Microcontroller/Programming:

+ Input: IR reflective sensors.

+ Outputs: LEDs, Stepper Motors, Buzzer.

+ RX/TX data transfer: Bluetooth module.

+ Simulation was carried out using Proteus
Design Suite to allow for troubleshooting.

+ The components were
all connected to the

40-pin PIC 18F4520
microcontroller.

* The program was
uploaded to the
microcontroller
for testing.

Testing: '

+ The full test plan was carried out which
included voltage checks, operation checks
and safety checks.

+ The safety of the public is paramount in the
rail industry so tests were carried out to
ensure the railway signals could not show
green aspects until the
barriers were fully
lowered at
the crossing.

Conclusions:

+ My aim of creating a more compact barrier
control system was met while | also gained
practical knowledge of microcontrollers and
other electronic components which can be
utilised in my future career as an electronic
engineer.

+ Qverall the project was a success and the
display can be scaled up to allow the project
to be a commercially viable concept for use
on any railway network.

Recommendations:

The Android application has two modes of
operation, manual or automatic. The potential
is there to develop the application to give step
by step instructions to the user with regard to
the safety protocols involved in operating a
railway barrier system correctly.
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Introduction:

Bluetooth.

The robotic arm will pick up a glass and place

glass and release
the liquid into the
glass.

The robotic
barman would be
an ideal addition

to any man-cave.

Methodology/Approach

Concept selection:

different types of these online, some include

the desired dispensers. Others have a stationary
glass with an array of tubes going into the
different bottles and a pump attached to
dispense the liquid.

After weighing up the different options the
desired option was to go for a different
approach, instead of the rail system a robotic
arm will pick up a glass and place it under the
desired dispenser.

Research:

Cost: The biggest problem encountered was
finding a robotic arm that was not only sturdy
enough to carry out the tasks needed but also
the one which wasn’t extremely expensive, as
the sky is the limit when it comes to robotics.
After much researching the 6DOF robotic arm
came up.

Practicality: This arm has uprated MG996R
servos which have a good load capacity,
can be controlled by a PIC microcontroller
and is reasonably
priced.

Design concept:
The main body of the project is the robotic arm.

Powered by a total of 6 servos connected to the
arm allowing a full range of motion.

A PIC microcontroller is used that will be pro-
grammed to carry out the different tasks that are

required.

penser. The dispenser will have a proximity sensor on it that will sense the

From researching on the internet there are many | .

using a rail type system to slide the glass under}

The robotic barman is an electronically controlled robotic arm which is
programmed to carry out the task of making a drink at the push of a
button. In addition, it can be also controlled from your phone through

it under the desired dis-

IMOBI!PNM |_®

|
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Robotic Barman
By Fran Finan

Aims of the project:

To demonstrate the knowledge

and skills | have developed by designing
and building a fully functioning

robotic arm which will preform the task of
making a drink. The arm can be both
remotely and directly controlled with
Bluetooth incorporated into the project.

|42 Bluetaceh
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Methodology/Approach
(cont.)

Illuminated button controls are attached to se-
lect and control the beverage amount.

in addition, an app which will control the arm
through Bluetooth, so it is possible to remotely
make your desired beverage.

The build:
Hardware: Once the project was simulated on
proteus and the schematics were finalised the build
started. The build consisted of :

Assembling the arm together using all the
various aluminium parts, screws and bearings.

Mounting the 7 servos.
Attaching the claw grip.
Attaching the solenoid valve
to the dispenser.
Connecting the proximity

sensor to the Arduino and

the solenoid valve,
Software: The software used in this project
Included:

Proteus 8: used to simulate the project and also

to design the schematic and PCB design.

Mplab X: used to program the 18f4520 PIC

microcontroller

through the

Pickit3.
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Results/Conclusion
Results:
The results of the tests for the project were very
pleasing, each servo mowes as it should in each
direction from the pulse widths. Being sent from
the PIC. All the voltage tests throughout the circuit
passed. In addition the water dispenser circuit,
sonic sensor and solenoid
valve all passed the
various tests that were

carried out.

Conclusion:
Overall | am happy with how the project turned
out. The project does what | intended it to do,
carrying out the task of remotely making a drink at

the push of a button. If | had more time to do the
project | would have added an LCD screen to
display when the drink was ready. And also maybe
a beeper. If | could change one thing | would have
started with a different arm as this arm is heavy
and not user friendly.

Fran Finan
$00173620

086 3147200
franfinan@gmail.com
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Smartphone Controlled RC Car

The aim of this project is to connect two Blue-
tooth devices, a PIC controlled RC Car and a An-
droid smartphone. The smartphone will act as
the steering wheel for the car as the accelerom-
eter input will be the key to how it is controlled.
If the smartphone is tilted left, right , forwards or
backwards the RC car will move in the corre-
sponding direction all the while doing this wire-
lessly.

Smartphone Contral Robatics using Arduing and Android —Udemy.com

Software

For the software development of the project,
The PIC18 series microcontroller is programmed
using the MPLAB X IDE V2.15. The purpose be-
hind the for the PIC is to control the DC Motors
in accordingly to the input from the Bluetooth
Module. As for the smartphone, the Android Ap-
plication is being developed on Android Studio.
The application allows for the connection of the
smartphone and the RC car and determining the
phones acceleration per axis using its built in ac-
celerometer. This will allow the phone to act like
similarly to a steering wheel ( e.g. if the phone is
tilted left, the RC car turns left ). To get a better
understanding of how the program should run,
the following software flowchart explains how

each function works.
mAndr:oid

-

.—-_I

Hardware

Research was carried out on which components
are needed for this project. The chosen PIC is the
PIC18F4520. as this PIC runs on 5V, this makes it
easier to interface with the 5V DC Motors. The
Bluetooth Module is the RN42— I/RM, this will
be transmitting the accelerometer data to the
PIC while also receiving accelerometer data from
the Android smartphone. Since this is a 3.3V
module, a voltage regulator is needed for the
RN42 voltage supply, this is where a LM3940 is
used to deliver the required 3.3V. The wheels of
the RC car will be driven by 4 5V DC Motors, and
in order to control multiple motors at once, the
L2930 Motor IC will be able to control which mo-
tors are active. Since this is a Dual H- Bridge IC, 2
motors will be controlled in parallel (left side and
right side). Depending on which way the RC car
is moving, each side can be controlled to make
the RC car go forwards, backwards, turn left and
turn right. All of these components were placed
in a schematic, connected and created a PCB
layout in Proteus 8 Professional.

Since the accelerometer detects changes in
speed per axis. The application can will deter-
mine the threshold for how much acceleration in
a particular axis will change the direction of the
motors. The screenshot below shows an app
that shows the accelerometer sensor, this dis-
plays the acceleration ranging from a scale rang-
ing from-1.0to 1.0.

Android Medium.com

Using this information, this can determine which
direction the smartphone was tilted. For exam-
ple, when the phone is tilted to the right this
should cause an increase in acceleration in the
x—axis. And when it reaches a set threshold it
will send a signal to the RN42 and then to the
PIC microcontroller, the PIC will then enable the
two left motors to move forward and the two
right motors in the reverse direction, and if the
smartphone is moved back in the opposite direc-
tion the car will stop turning.

This Project provides an opportunity to demon-
strate my technical skills and abilities that | have
learned from studying at IT Sligo as it incorpo-
rates what | have learned from multiple modules
that focus on hardware and software which were
crucial for this project. The objective is to use a
smartphone to control a RC car using Bluetooth
using tilt gestures. One of the main issues with
the project so far is keeping up with time con-
straints as there is a lot of work involved to have
this project ready and demo - able for the IT Sli-
go Engineering Expo on May 2 2019.
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Introduction:

Ball Balancing Table has two rotational degrees of
freedom. Each degree of freedom is controlled by
an RC servo motor which is attached to the table.
Position data is read from 15inch touch screen and
sent to Arduino over USB connection cable. Arduino
controls RC servo motor angles by sending a PWM
signal. Through an implemented PID algorithm,
Arduino controls the position of the ball by getting
the position feedback data over USB connection and
actuating the servo motors over PWM signals.

Aims of Study:

To demonstrate the abstract knowledge acquired
over the course of our study in a practical, real life
application.

Research

Before the project has been started it had to be
planned, Therefore quite a few things had to be
researched. Below is a list of the main factors that
had to be researched:

* NI LabVIEW Programming
= Arduino programming

* PID controller = g
* Software interfacing
* Sensing elements

* electric motors

Methodology:

Design/Planning:

The design & planning processes involved:

+ Selecting technology

* Develop project schedule

* Develop initial concepts L -t

* Reviewing available resources

* Assign deadlines for tasks

* Develop detailed concept for the rig.

+ Sketching initial concepts.

Fabrication:

* Some of the parts were fabricated in the GEW.

* Materials sourced from GEW and local suppliers.

* Rod ends and universal joint were used for more
flexibility.

* Fabricated parts include the rig base, brackets,
angles, etc.

Arduino/ PID Control:

* Connecting all inputs and outputs of the rig to
either /0 and Analogue input ports in Arduino.

* Configuration of the Arduino hardware in
LabVIEW.

* Reading the position data of the metal ball from
the resistive touch screen.

* Writing a program to determine X and Y
coordinates of the metal ball position.

* Applying PID control algorithms to calculate the
PWM to drive the servo motors .

+ Design a closed loop control; the previously
specified performance measures can be
achieved.

+ Test program/Troubleshoot.

LabVIEW

Methodology (Continued):

Safety:

Safety was vital in the design of the project. The
project includes a stop button that are used to
disable the system.

Results:

Design/Planning:
After reviewing what is available in the store, it was
decided to avail the existing resistive touch screen
sensor and motors to start building the rig. Also, the
concept design of the rig was created and used to
build the physical model of the Ball Balancing Table.
It comprised of the following steps using LabVIEW
PID controller and Arduino:

* Use analogue IN/OUT serial to calibrate the
touch screen sensor.

* The NI VISA driver makes a software interface to
transfer data between LabVIEW and the touch
screen sensor.

+ Display X and Y coordinates of the ball position
in the program VI in the front panel in the form
of a waveform graph.

* The touch screen worked extremely well. The
response time of 10ms made it ideal for tracking
the position of the ball while travelling across
the plate.

* LINX software interface enables
communications between the Arduino and
LabVIEW via USB with a maximum baud rate of
9600 Bd.

Results (Continued):

PLC/Control:

The controller receives a setpoint for both the X
and Y planes from the user.

The controller was configured and appropriate
The controller generates a motor control signal.
The signal is then converted to a PWM signal that
drives the servo motor to the required position.
The project ran the motors in a closed loop
configuration.

The servos will rotate to the indicated position ,
until the next PWM signal received.

The process is repeated until the ball reaches the
setpoint as defined by the user.

Adjust PID parameters to minimize the feedback
error from the touch sensor.

Fabrication:

Some parts were fabricated in the GEW
Some parts were taken from the store
Stop button disable the system.

]
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Conclusions:

This project provided a chance to show skills and
knowledge gained from the course in a practical
way. Overall the project was a success and was a
great learning experience.

The objective to automate the balancing process
was achieved

The project schedule had to be modified at some
stages in order to fully utilize time

Ibrahim Al Hinai Linkedin QR
e
Ibrahim.alhinai@mail.itsligo.ie E;'f,%“ \ ?5
0838151578 ".-Fge, TR g
BEng in Mechatronics. Eié;‘i:h; :
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Introduction:

Results :

Concept:

When playing any team sport, taking continuously pictures of what is happening in around us is a key factor impacting our
performance. From visual point of view sports like tennis or golf are considered more centrally focused, on the other hand

team sports are considered more peripherally focused.

Research:

Research began by observing the youth teams playing football in competitive leagues. Young players have a tendency to a
ball watching and it is happening even when they don’t have a ball in possession. Player decisions, with a football or without
it are based on information collected during the game. If she or he are not tracking changes regarding the area of play, then

@

decision making process is very limited.

The aim of study

The aim of study was to create a tool that is practicing player habit of checking shoulders using peripheral vision.

Y

@ Simulation and testing
+ Code simulations run in MPLAB
using XC8 compiler. Both provided

good platform to initially debug a

software.

Proteus program allowed to

download all work from MPLAB

and test it to see first outputs on
the simulated hardware.

+ All testes on hardware where run
in steps going from one circuit to
next.

* Run tests on the hardware firstly
without controller to make sure all
components where working
correctly in regards to voltage and
current,

= First tests performed on PIC where
done on breadboard and small

@ .

CONCEPT
COMBINE
CREATE

Methodology:

Operation:

User positioned in between two stands, each equipped with LED light. Additionally there is third stand set in
front of a player, containing a push button and light indicating machine mode.

User need to use his peripheral perception to detect which of two lights on the sides will turn ON but at
same time he have to keep on eye on the front LED to control the machine mode. The moment when one of
LEDs on the side will turn ON the timer will start measuring time reaction and will stop if user will press the
push button set in front of him. However the timer have a limit of 8seconds and when it overflows, the
front light will switch off to indicate user attempt as a fail. LCD screen will output results and information
regarding stage of exercise: run, fail, end.

Design:

Concept was developed to consist three LEDs, one push button, microcontroller and LCD screen. All
indication lights are connected to same port at the controller. LED power supply is at 12V and it is separated
from signal circuit by relay/optocoupler shield. Push button is connected directly to microcontroller. PIC will
send signals to LED and receive signal from button. Time reaction will be measured using microcontroller
internal timer. Value of time reaction will be converted into string so the data can be send to LCD to be
outputted on a screen for user information. Software will also output information to a player regarding

exercise stages.
B ! ?
g -

voltage components before going
into larger circuits

Conclusions: e,

This project provided an opportunity to display
skills and knowledge gained from the course in a
practical way.

The project schedule run with no major delays
Troubleshooting and problem solving skills
where tested at every stage of a project build
process

Budget and resources managed to keep below
the cap

Interfacing LCD witch PIC was the biggest
challenge

CONGEPT + COMBINE + CREATE

Krzysztof Golaszewski, Bray
Linkedin QR

- k.golaszewski81@gmail.com
0868894447
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Introduction

The aim of the project was to research, design,
build and test a pneumatically operated meal
dispenser.

Farming is a fulltime job with very little rest
and any way in which this job can be made
easier must be seized.

« laimto create a small prototype animal
feed system with a bowl acting as a meal
bin attached to a tractor.

* | wish to create a program for a Siemens 57

Programmable Logic Controller to operate

the feed routine of the system,

My idea was to have two containers to act as
silo's. Each container consisting of different
food substances,

Right of centre is my prototype funnel for my
containers, made of cardboard from a cereal
box, and beneath it, the completed design
created with the use of a spot welder.

| wished for the process to be seen,
however, not the cylinders themselves. To
achieve this | mounted a steel backplate with
slots accurately cut to allow smooth
transition of the slides.

Through this mounting of the containers at
the front with the pneumatics hidden at the
back, the danger of hands being caught is
reduced to zero

The aim of this project was to develop and automate a game which
could be played against a computer. The game is played on a physical
board, with LabVIEW controlling the physical board and Python
deciding on the computers next move. All the communication between

the programs is done using a TCP/IP Network,

¥'s and O's was chosen as it is:
- Easy to understand

Has a limited number of moves

Requires the program to think ahead.

Small Scale

Doesn’t take away from the rest of the project.

Automated Meal
Dispenser

BEng in Mechatronic Engineering Level 7

+ To initiate the process | used two sets of break-beam
SENSOrs.

« Whichever meal is required, the bowl will be placed

beneath the silo, in turn activating the break-beam

SEnsor.

This will begin the program from the PLC which

incorporates timers.

The top shoot retracts for 2 seconds, closes, and the

bottom cylinder retracts allowing the feed into the

bowl

The process will repeat after a short delay of 8

seconds until the bowl is removed.

Additional Information

Brendan Doddy
083 4622900
brendan. doddy@mail.itsligo.ie
Ballinode. Co. Sligo

Automated Game: X’s and O’s

BEng in Mechatronics Level 7
By Tobias Brockmann

= Retrieve an old 3 axis robot.

= Collect the old report associated with the rig.

* Disassemble the Rig.

| * Clean or permanently remove unnecessary parts and
circuits,

* Reassemble parts and circuits e.g. Stepper Driver Boards,
Pneumatic system etc.

= Develop the X's and O's game using Python,

|+ Develop the Rig control and HMI (Human-Machine
Interface) using LabVIEW,

* Use TCP/IP for communication

= Design parts on SolidWorks.
= Print parts using the Ultimaker 2
= Draw the Board

* Using a Basic Camera and LabVIEW, the vision system can
check if the correct pieces are being used.

= Pytbvan is chsting i o LabVIEWS Visken

Add more safety] Safety is a huge concern with this project as
there is no emergency stop or casing around rig.

Allow the User to move their own piece while the Rig only moves
the computers move,

Hide wires to improve the overall aesthetics and safety.

Search programs for better programming efficiency.

Feeding System supplies the Rig with the game Pieces.

Upscale to more complicated and sophisticated games (X's-and-0's
-> 4-In-a-row -> Checkers -> Chess),

Imprave the Visions Systems function,

62

Results

+ The timing of the cylinders retracting and
extending was resolved by trial and error,
setting the timing in the PLC program as
well as the air pressure regulator.

| resulted to wsing Rice Krispies cereal as
means of demonstration because of it's
texture and density.

The objective of my project was to build a
functional automated feeding system
through the use of pneumatics and a
Siemens S7 PLC. | am delighted to have
successfully achieved my goal

My design successfully incorporates safety
as | have the cylinders operating behind the
silo’s, preventing any risk of injury to the
operator.

Contact Details:

Email: Tobiasbrockmann13@gmail.com
Phone: 086 3726032

Linkedin: Tobias Brockmann

The game is playable without any constraints. The motors and

pneumatics all work together the way they were expected too. The

ultimate goal was accomplished.

- 4N25 Phototransistors were leaking so they were replaced by Buzll
Transistor.

Broken end sensor was removed and the code was reprogrammed
to accommadate this change. (Sensor was found to be unnecessary)
Program slow to react to inputs. Stepper motors not immediately
stopping when reaching the end sensors.

Major errors occurred during testing but were immediately addressed
and fixed. A few minor errors were either temporarily fixed or ignored
due to time restrictions.

The original objective of automating a game was achieved,
The project allowed me to learn and develep skills that were not
covered as part of the course such as:
= Python programming
- Working with advanced driver boards and stepper mators
- Putting together a pneumatic system
- Communicating between two different programming languages
- 3D printing
- Vision systems
- Advanced problem solving
- Planning projects of a larger scope
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Biometric éecurity é_ystem

Introduction Methodology (Contlnued)

Inspired By An Assignment That Was
Previously Completed For  Creativity,
Innovation &  Entrepreneurship,  Titled
‘Security Alarm Systems’

Biometric Security Systems Can Be
Configured In Several Different Ways —

Either As A Physical Device Or As A Protocol
(Specific Area Of A Building, Etc...)

Biometric  Security Systems Can Be
Implemented In Several Different Ways —
Requirement Of A Fingerprint, Iris Scanning,
Facial Features, Etc...

Aim Of The Project

The Aim Of The Project Is To Construct An
Operational Biometric Security System Based
Off The Information Mentioned Above
(Physical Circuity With The Use Of
Fingerprint Recognition)

Methodology

Research:

Extensive Research Was Carried Out Before
Commencing On The Project To Ensure What
Had To Be Worked On Step By Step And The
Amount Of Time Required To Compete The
Project. Any Other Information That Was
Relevant To The Project Was Noted

Planning & Design:

Use Of Simulation Software And Flowcharts
Provided The Foundation Of Planning &
Designing The Project, Ensuring How Multiple
Components Were Connected To Each Other
And The Manner In Which They Operated

Hardware & Software:

Use Of A 12V / 5V Breadboard Power Supply
Unit To Power The Circuit

Multiple Components Interlinked To A Single
Microcontroller Unit — ATmega328 MCU

Arduino Uno Board (w/ MCU Removed) And
Arduino IDE Required To Write, Verify And
Upload The Code To ATmega328 MCU

Main Components Connected To The MCU:
. R307 Fingerprint Module

. Liquid Crystal Display

. Push Buttons

. Light Emitted Diodes

. Buzzer

o

Once The Circuitry And Coding For The
Project Was Completed, The Biometric
Security System Was Tested To Ensure That
The User's Fingerprint Could Be Detected
And Stored Without Any Issues

It Was Noticed That The Up / Match Or
Down / Match Push Buttons Had To Be Held
Down For Optimal Functionality To Detect The
User's Fingerprint

One Component Was Not Operational Due To
Several Factors — Solenoid Lock
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Conclusions

The Project Provided The Opportunity To
Showcase The Skills And Knowledge
Obtained Through The Electronic & Computer
Engineering Course

The Main Objective Of The Project Was A
Success — To Showcase The Working
Circuitry Of A Biometric Security System

Limiting Factors Of The Project:

. Breadboard Power Supply Limited To
Specific Voltage And Current Rating — The
More Voltage Applied, The Less Current
Provided

. Solenoid Lock Was Not Operational Due To
Current Limitations
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Introduction

The burning of fossil fuels is an expensive and
environmentally dangerous process.

There is no surprise in the rapidly !
increasing popularity of renewable LA
energy and solar panels. :
Renewable energy is a form energy
that can never run out. Most forms of
renewable

Aims

The aim of this project is to use a
microcontroller to tilt a solar panel in the exact
direction of the sun, to harvest as much energy
as possible.

Methodology:

Single Axis vs Dual Axis

There are two different types of solar trackers

that could have been chosen for the project,

single axis or dual axis.

Single axis has only one direction of movement,

along a north-south axis or east-west axis. They

can produce up to 30% more electricity than a

stationary solar panel.

Dual axis solar panels can move to any point

within a 360° rotation and can produce up to

50% more electricity than stationary solar

panels. Dual axis stands can also actas a

mirror to direct sunlight to a stationary

receiver.

A single axis was chosen for the project as it is:

+ Less time consuming.

+ Less expensive.

« The same required engineering skills.

+ Single axis can achieve the aims of the project
just as well as a dual axis.

The Big Easy Driver

The big easy driver is a motor driver for bi-polar
stepper motors. It is based on the Allegro
A4983 stepper driver chip. Big Easy Driver can
drive up to 2A per phase and it can take a max
motor drive voltage of 35V. It also includes on-
board 5V/3.3V regulation, so only one supply is
necessary. It is recommended to use a heatsink
for loads nearing 2A per phase as this project
will operate with roughly 1.5A per phase.

Automatic
Solar Tracker

Methodology (Continued):

Hardware Set-up

1. This projects aim is to track the sun as it
moves, there is no actual work or
connections being doing with a solar panel.
Therefore a replica seemed more practical
in terms of cost.

2. The stand holds the replica upright and
consists of a bearing on each one to allow
the bar to twist easily.

3. The stepper motor will be connected to the
microcontroller.

4. The motor is connected to a bar, by a belt

with grooves that interlock with two
pulleys.

5. A pulley on the end of the twisting bar is

connected to another pulley on the shaft of
the motor to allow the replica to twist in
either direction.

6. The replica is stuck to a flat bar with

rounded ends so that the pulley can be
easily placed on.

7. An LDR on either side of the replica is
connected to the Arduino board to determine
which side has more light shining on it.

Quality Check

+ Quality check is based on the movement of
replica with respect to the position of the
sun.

+ The LDR with the least resistance means it is
the LDR receiving the most sun light.

+ Code wrote in Arduino handles the reading of
LDR's and then controls movement of
motors.

+ The Arduino reads the LDR’s resistance and
decides on whether to move the motor or not.

Results:

Conclusions:

+ The project provided an opportunity to
display skills and knowledge gained from the
course in a practical way. Overall the project
was a success and was an excellent learning
experience.

+ The objective to making the solar panel
rotate in the direction of the sun was
achieved.

The main limiting factor of the project

Included:

+ The timescale giving to do this project was
underestimated.

+ Extra research on stepper motors would
have improved the final outcome.

+ The addition and use of a solar panel could
have been added if time permitted.

Michael O’Grady, Westport

michaelogradywestport@hotmail.com E

0877650665
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Linkedin QR
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Methodology:

Research:

.

.

Calculating the power supply needed
Learning about resistors

Programing the PIC microcontroller
Interfacing Bluetooth module with PIC
microcontroller

Design/Planning:

Schematic capture and PCB layout in
Proteus

Software flowchart

Test plan

Review available resources

Decide on components

3

The purpose of this project is to improve the cyclists’ safety on
Irish roads. While hand signals are mandatory, quite often they
are sparsely used by younger generation of cyclists. The red

A B @ 8 §E B

Introduction:

LED arrow(s) would be visible during day or night and
controlled remotely by mobile application.

To design and build electronic project using the knowledge

Aims of Study:

gained throughout the two-year engineering course.

al

Results:

Design/Planning:

+ After reviewing available LEDs solutions,
decision was made to go with the LMMR1, a
LED waterproof strip. It is very easy to use
and has low power consumption (<0.25W per
module). The individual modules can be
snipped from string and strings can be joined
to form long runs.

+ Went with HC-05 Bluetooth module over HC-
08, due to that version of the model can be
either a master or a slave. Therefore, it can
initiate a connection to another device, rather
than just accept a connection.

A3\ MicrocHip
PIC 18F45K20

)] (( 3

BLUETOOTH VoD
MODULE BND

Conclusions:

Great learning experience and opportunity to
put into practice everything which was learnt
during the engineering course.

The objective to build LED turn signals
remotely controlled by a mobile app was
achieved, although not implemented on a
vest.

The issue was with waterproofing the
electronic components, so they can be used
in any weather conditions by a cyclist.
Limiting factor was time, budget and
resources available.
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Introduction

The aim is to use Festo MPS systems for the
project. The MPS rig incorporates many
elements which were taught throughout
the year. An engineer needs to be
competent with implementing such a
system into an already existing network of
tasks. The stations may require specialist
knowledge such as plc programming, HMI
(Human Machine Interface) configuration,
wiring etc.

Methodology

Choosing the stations:

Deciding what stations of the Festo MPS to
use was an important factor in the project.
The choice of what stations chosen relied
on what was needed, what was available
for use, and how these stations worked
together.

Process:

The process of these two systems is to
have them working autonomously with
one another with added safety and
functionality built in.

Safety:

As within all autonomous systems, safety
should be a priority. The safety features
within this project were carefully adhered
to, to insure that the system met required
safety standards and that it would not be
harmful to the operator. There are multiple
emergency stop buttons integrated into
the system always within easy reach for
the operator.

Results

How the stations work:

The distribution station uses multiple components to function autonomously. A
PLC (programmable logic controller) is used to control different functions of the
task. Pneumatics are used as a means of actuation for the arm and as a vacuum
end effector for picking p the product and moving it to the next area.

Conclusion

This Festo MPS systems used for this project were a comprehensive solution
to meeting the project brief. Interface lights on the operator panel
illuminate showing what needs attention in the system. The programming of
this is at the programmer’s discretion. Having the information in a clear
manner is important for safety as well as diagnosing problems.

Electronic engineering was used in the wiring of many components. These
components needed to be correctly wired into the system using certain
standards for safety. On the mechanical side, the integration of the moving
components was beneficial and the understanding of mounting systems.
Pneumatically, the system needed to be securely piped, ensuring no leaks or
weak points were in the system.

66



> |

An InstitiGid Teicneolaiochta, Sligeach

Introduction:

My decision to make this project was based on my
interest in how tracking and motion systems are
designed and how they operate.. The aim of this
project was to design and manufacture a turret that
can detect and move in the direction of the object
that was detected. | tried to keep the design as
simple and compact as | possibly could, while also
looking clean and aesthetically pleasing.

Aims of Study:

To demonstrate the information learned over the
course of my studies in a practical, real world

application that can be used in an array of fields.
' Methodology:

Research:

My research began by analysing the way in which
detection and tracking systems operate and which
physical aspects that they use to detect objects. . |
broke the process down into two main sections:

1. Object Pattern Matching
2. Colour Pattern Matching

Design/Planning:

My design process involved:

+ Selecting required hardware

* Developing a realistic schedule

+ Develop project concepts

* Checking availability of resources

+ Develop research schedule and plan to execute
two sections listed above

* Model my designs in Solidworks

Fabrication of Project:

+ All of my parts were fabricated in the General
Workshop (GW) in the college

« All of my manufactured parts were made from
sheet acrylic plastic (Smm and 3mm) and sheet
steel

+ Materials were sourced from GW only

+ Fabricated parts include my swivel plate, webcam
mount, and motor mount

LabVIEW/Control:

* Object pattern matching inputted by user in
LabVIEW

* Create template of object the user wishes to
detect/track

* Create colour pattern matching template using a
screengrab of the object that the user wishes to
track

* Write program within LabVIEW to control DC
motor

* Test program and trouble shoot if necessary

Sean Flaherty, Charlestown, Mayo Linkedin QR

| seanflaherty97 @gmail.com
10873312360

Motion Detection

System

Methodology (Continued):

Quality Checking:

+ Check that webcam is operating correctly

* Analyse program to ensure object tracking is as
the user specified.

+ Ensure surrounding lighting isn't hindering
tracking results

+ Ensure NI myDAQ is powering the DC Motor
efficiently

Safety:

There was not much need for strict safety
precautions in relation to the hardware operation of
this project as it operates at a low voltage, but there
is a stop button within the LabVIEW program which
will stop the entire program if necessary

Results:

Design/Planning:

After analysing all of my designs, | decided to go
with the above design. It comprised of the following
the following program functions:

+ Set object template as shown on image from

camera

+  Set colour matching template from image from
camera

* Reset the Boolean switches and LED's on the
front panel

*  Run the program

+ Control the direction of the motor controlling
the plate which will determine direction of
camera for tracking

+ Stop the program once the object is tracked as
the user desired
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‘and Tracking Turret

Results (Continued):

Fabrication:

* 100% of fabrication was completed in GW

* Industrial standard components and materials
were used throughout

+ Standard 24V DC Motor was used to control plate
for camera

+ Camera mount was made using laser cutting
from a Solidworks drawing in the GW and bent
using a strip heater to required angles.

Conclusions:

* This project provided an opportunity to display

skills and knowledge gained from the course in a
practical way. Overall the project was a success
and was an excellent learning experience.

* The objective to automate a motion detection

turret was achieved

* The project schedule ran according to plan




Pick and Place robots are widely used in
various industries thought the globe.
Many industrial and pharmaceutical
companies are investing in robotic
labour over manual labour for the
reason of profit and production.

Pick and Place robots mostly rely on pre-
set coordination points for objects when
used adjacent to production lines, when
used along a vision system such robot
would be able to detect objects thought
the line.

The aim of the project was to design and
build a prototype machine which uses
both robotics and machine vision in
order to create a Pick and Place robot
which can be fitted aside a conveyor belt
to pick pieces form it and place in a
designated area.

Research:

The research began with learning about
various types of robots used for pick and
place work. The next step was to learn
about Machine Vision and how it can aid
a robot locating an object.

Design/Planning:
Selecting a robot type
Developing initial concepts
Producing a flowchart for a state
~machine
Developing wiring diagrams for
‘electronic components
Developing a pneumatic
diagram

Build: A
Assembly of the ACRO system
Wiring of limit switches in order to
mark home position

Wiring of stepper motors to drivers
and the DAQ board..

Setting up pneumat

the ARCO system

Pick and Place Robot with
Machine Vision

Software:
*  LabVIEW machine vision system for
detecting object
 Calculating steps using the
coordinates of the object
Outputs going out of the DAQ board
to move the stepper motors.

HMI/Control:

* Pressure gauge for airflow control

+ NI-IMAQ image acquisition displaying
the Region of Interest(ROI) in the HMI

* HMI displaying if it detected an object

Safety:

* The machine will only operate if the
operator pressed the power switch
and move if it only detects an object
An emergency switch that will stop
the machine

Upon a successful build with every I/0
connected to the DAQ board the
machine proved to work just as it was.
designed.

The HMI displayed the object as well as.
the initial coordinates of the object on
the ROI. The ARCO system was reaching
the object without any major problems
and the pneumatics system was able to
pick up the object

The work on this project provided an
opportunity to display the skills and
knowledge gained in a practical way. The
prototype machine has accomplished
the aim of the project.

If more time was given the ROI could
been made into a convertor belt which
moved and stopped if an object was
detected. : :

Patryk Szczesny, Carrick-on-Shannon
Patryk.Szczesny01@gmail.com
0892350789
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REAL TIME CLOCK

INTRODUCTION

The clock is a widely available device, designed to
inform us about the exact time and date. For
displaying time, most digital clocks use seven-
segment displays or LCD.
The main goal of this project was to create an
electronic clock from scratch, which will be
displayed current time and date.

AIM OF THE STUDY

Studying at level 7 of the BEng Engineering and
Design | have the knowledge of the Microcontroller
Architecture, Embedded system, and System Design.
This basic information about the structure of the
electronic devices, principles of their connection or
construction of the C code is sufficient to create the
first project.

METHODS

Research:

At this stage, | can consider what project would be
suitable for me, that | can build using acquired
knowledge. The idea of creating an RTC was come
up during a joint discussion together with my
lecturer.

Literature Review:

The source for inspiration when choosing first
project was the Internet, thematic books and the
advice of an experienced person. As the example is
Dogan lbrahim's book "PIC Microcontroller Projects
in C - Basic to Advanced"”, which was my main basic
source.

This book contains
many valuable tips
for many projects. / ‘

ADVANCED PIC
MICROCONTROLLER

JE
<2

METHODS (continued )

List Of The Components:
T TTT T R

> LCD display

» PIC18F45k22 AR

» Crystal Oscillators: 8Mhz and  sussssesns 8
32.7 kHz (attached to RTC . ioe

L]
module) . 9 [elale]
» 4 Capacitors: 22pF and 100nF e

» 4 10k Resistors
» 3 Push Buttons ' 3 j

# 3 1k Resistors
# D51302 RTC Module
# 2 LED Diodes

» Power supply: 3V battery (included to RTC) and
5V AC/DC

Tests:

The diagram is necessary to create the target
design circuit. This allowed me to accurately plan
the diagram, the correct connection of the circuit
and its correct operation. For this purpose, the
Proteus Professional program was used. Virtual
components have been connected according to
the scheme. Then the program was implemented
into a virtual project.

Block Diagram & Flowchart:

The diagram illustrates the basic layout of the
project - its construction and how components
are connected to each other.

Student of the School of Engineering
and Design department on IT Sligo

Nikodem Kazmierczak

L7 BEng Electronic & Computer
Engineering

RESULTS

Connection of Components:

All necessary components have been
connected with short wires on the “white
board”, according to the technical drawing. The
power source is 3 x AA batteries, which gives a
total of 4.5V.

The program was created in the MPLAB-X8

compiler and then uploaded via PICkit 3 to the

microcontroller. The program contains:

- interrupts mode, to activate switch buttons

- RTC and 12C activation code

- main body, contains code lines that control
the entire program

X IDE
-

RTC module based on the 8 MHz oscillator,
generates precise time and date, which are
displayed on the LCD.

With three buttons can be set or modify the
exact time (Set, Up, Down).

RTC module has its own 3V battery power
source, which has a very long life. In the
moment of cutting the main power source, our
module continues to operate.

CONCLUSIONS

The main goal of the project was to test
theoretical and practical knowledge in the field
of Automation, Electronics, and

Computerisation. During the creation and
implementation of the project | had the
opportunity to deepen my knowledge in this
field. The final result is a fully operational RTC
clock. Each implementation was closely
monitored, so as not to cause an error.

All preparation, research and problem solving
at every stage of work allowed me to deepen
my technical skills; | learned to use different
resources and materials gathered during my
studies. While writing the program, | have
expanded my knowledge of C ++

language.

NOTE: This project should be safe M

to use and should to be used for Bl

: training purposes only - under no
o o circumstances should not be used

= against ethical principles.

The block diagram allows to view the basic stages
of the steps, and the logical relationship between
them. This diagram presents the procedure, system
and program that are represented by the
geometrical figures described related to vectors
according to the order in which actions are carried
out resulting from the adopted task solution
algorithm.

Design; o S e

To create the project a carefully designed plan has

been developed. It contained technical drawings,

diagrams, and list of components. The initial cost of e
the project was estimated and then the necessary
components were purchased. Afterwards, all
components have been tested for correct
operation.

Ethical Considerations

Working on a project, | was following all rules - both
ethical and health and safety. It is important that
the project will not be used for the wrong purpose,
for example against another person. The project
was made to facilitate life, meet the needs of the
recipient, meet all standards and be safe in use.
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Introduction:

‘ oy Home Automation ‘
System

Methodology (Continued):

|

Results (Continued):

Home Automation is now becoming increasingly
popular around the world with the integration of
smart devices into the home. Devices such as
heating, security systems, lighting and household
appliances like the fridge or kettle can now all be
monitored and controlled over a home network or
from the cloud.

Aim:

The aim of the project is to showcase some of this
control using the PIC18F microcontroller and the
ESP8266 Wifi module.

4. Software Flowchart

The software flowchart consisted of setting out
the flow of software from initialisation to every
possible command execution. This ensured there
was a clear path to follow in the writing of the
code.

5. Test Plan

Final part of the design and planning phase was
to draw up the test plan for the system for when
the build was complete. This consisted of various
tests on the system to ensure it meets its design
specification.

The PIC controls each of the devices and the
ESP8266 Wi-Fi module is used to connect the
PIC to the home network.

The devices can be activated using voice
commands through the Amazon Alexa Smart
Speaker and also through a custom web app.

Methodology:

Research

Research comprised of deciding on what
components were needed to complete the project
and how the PIC was going to be connected to
the Internet and controlled via an app and by the
smart Speaker. Once this was established the
design and planning phase commenced.

g

e

Design and Planning

Design and planning consisted of 5 phases:

1. Block Diagram

Block diagram was drawn up to kick off the
project. With the PIC as the central point of the
project all inputs and outputs were added to the
diagram around it. It gave a clear starting
platform to work from.

2. Gantt Chart

Gantt Chart was drawn up to keep track of the
project timeline.

The project was given 32 weeks for completion

3. Schematic and PCB design

Using Proteus PCB design software the
Schematic and PCB design were drawn up with
components decided upon during the research
and design stages.

Richard Kilkenny
Email: Richie.Kilkenny@gmail.com
Tel: 0876742267

Results:

ESP Wifi Module Control:

+ The ESP was programmed using Arduino
IDE.

+ It was programmed to connect the system to
the home network using Async TCP protocol.

Than e

+ The device is then paired with the Amazon
Alexa and waits for any voice commands

+ When voice commands are received it send it
to the PIC through serial communication. The
PIC then carries out the commands

70

The ESP module can also act as a small
webserver so a web app was created to control
the various devices which can also be
controlled remotely. The app Ul was designed
using basic html and uses http requests to send
commands back to the esp module.

* The PIC was programmed using
MPLAB IDE.

» Three outputs Pins were
programmed to control the colours
of the LED.

» Different colour schemes can be
created by altering the voltage to
the Pins through Pulse Width
Modulation on the pins

= Two output Pins were
programmed for the window
blinds up/down motion. The motor
is connected to a two-way relay.
One relay is used for the up
motion and the other for down.

* One output Pin was programmed
for heating control. This is
controlled using a relay with on/off
functions.

+ One input Pin was programmed
for the DS18B20 temperature
sensor. This is used to monitor
the room temperature and turn
on/off the heating relay if not
within specified limits

Ok, =10

[=]




> |

An Institigid Teicneolaidchta, Sligeaci

Automated staircase
lighting using
piezoelectric sensors

Ryszard Kaczor
S00174111

ryszard.kaczor@gmail.com
0862196394

Introduction: |

The goal of this project is to design and build a device ‘I
that automates switching of the LED lights attached
alongside the staircase. Most of the existing solutions
use infrared sensors located on either end of the
stairs to detect a person. There are some downsides
to this method:

* You can lift your feet above the sensor preventing it
from triggering.

* Harsh sunlight or sources of heat, like radiators
can affect sensing

The commonly used LED strips allow only for

a single colour to be selected for the entire /
length.

My solution uses multiple piezoelectric
sensors to detect small vibrations of the
staircase when in use. LED strip selected
for this project utilises individually
addressable LEDs which can be
animated. With these two components

it should be possible to estimate persons
location after each step was taken and create effects
like a short section of light following a person or LEDs
pulsing with every step.

Methodology:

Planning:

During the planning stage, the base requirements for the system were determined:

+ Powered from a regular micro USB socket commonly used in mobile phone
chargers.

* Modes of operation selected wirelessly using a mobile phone

+ Option to schedule different modes depending on the time of the day or date

+ Accurate time tracking not affected by power outages

The design process was divided into stages:

+ Development of the project schedule
(Gantt Chart) frrte

+ Component selection and ordering

+ Drafting of a block diagram representing how
modules are connected

+ Electrical schematic and PCB layout creation

+ Design and Build of a wooden model of a miniature
staircase to be used during testing and as a demo

+ Android application development

« Microcontroller firmware development

Design: I

* HC-06 Bluetooth module was selected for the
wireless communication

+ Time tracking was achieved by the use of DS3231
RTC which provides a build in battery support

+ Staircase 3D model was designed in Autodesk’s
Fusion 360. This allowed for a quick visualisation
to avoid any mistakes before attempting a build in
real life.

+ Wooden model was built out of good quality
plywood

+ To allow for easier soldering by hand,
surface mount components were
avoided with the exception of the Real
Time Clock and the USB socket which
weren't available in other packages

+ Because of the amount of LEDs used,
the current draw can be quite high, so
the PCBs were fabricated with 20z
copper layer thickness.

Results:

Device:

+ PCB design was submitted to a professional
manufacturer in China

+ Staircase miniature model was built first as it was later
used during programming stage for testing which
speed up the process

* Code written for the LED had to be fast and efficient.

i Control signal has very strict timing requirements.

+ |t is controlled by bit banging 3 Bytes of data representing
RGB values into the first LED. When another set of 3 Bytes
is sent, the data stored in the first LED is shifted to the next.

* The biggest constraint was the maximum time of 500ns for the
0-bit pulse which on a 16MHz microcontroller is only 8 cycles.

+ To remove any unnecessary conditional logic that could affect
the timings an array of RGB values for all LEDs is created in
RAM prior to sending it to the strip.

* During bit banging process all interrupts are being disabled

- — - T - =
+ DS3231 RTC uses I12C serial communication for setting and
reading the time
+ Bluetooth module communicates with the microcontroller over
USART port
+ Basic transmission protocol was designed to allow sending
commands to the device from a mobile phone application
Android
Application:
Consists of 3
screens. First is the
dashboard which
allows for manual
control of the LED
colours and modes.
Second one controls
the current time set on
the device and was
implemented to test the
scheduler. By manually setting the time, you can trigger the
previously created events. Last screen is used to add new events
to the schedule. It allows to select ‘From' and ‘To’ time and a
mode of operation. Bluetooth connection status is displayed in the
top bar and the application connects to the device automatically
once paired.

Conclusions:
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Autonomous Crash and
Alerting System

An Institioid Tedcnsolasochta, S e
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Introduction @

The aim of this project was to
build a prototype Autonomous
car theft and crash reporting
system which can be integrated
in a vehicle. In the event of a
crash or road traffic accident,
the speed of the response of
aid is a critical factor, hugely
impacting the outcome.

Aims IEJ

= Develop an operational
prototype

* |ntegrate multiple components

= Write C programme to control all
peripheral devices

Operation ((o)

The Accelerometer was
programmed to detect an impact
by specilying certain parameters.
Once detected, a 30 second
interval allows for the driver to
disable the alert in the event there
is no need to send notification. If
the alert is not answered then a
notification is sent to pre-
programmed numbers, along with
GPS co-ordinates.

Location Q

The Global Positioning System
(GPS) has global coverage and
data is accurate to 10 metres.
Information may be obtained
about an objects location,
direction of travel, GMT etc. In
the event of anincident or in the
event of a theft, reliable GPS co-
ordinates are crucial.

Prototype &

Safety

In Ireland, within the first six
months of 2018, 65% of fatal
accidents occurred on rural roads.
Of the 78 latalities on Irish roads
aver those 6 months, 29 of those
occurred between the hours of
midnight and 10am. This design
would be specifically beneficial to
those incidents occurring on rural
roads during that period of time.

0O g
{0fo Project Build
7.¥.
The prototype itself is based
around a PIC microcontroller
(18f45k20), integrated with an
ADXL 345 accelerometer for
impact detectlion, a SIME08
GSM/GPS unit for
communications, and an LCD
display for viewing system status

Security

A secondary function of the
system is as a location tracker in
the event of vehicle theft. An SMS
command sent to the unit returns
its current GPS location

N | Data Analysis

With the consent of the user, data
gathered by multiple systems
could be analysed to determine
patterns or trends of incidents:
locations, time of day, driver
information ,vehicle types,
weather etc.

Trends in location could be used
to increase safety measures on
roads, and influence road and car
design

Project Designer

Alan Doyle

Electronic Engineering IT Sligo
+353 83 060 8968

alandoyle. ber@gmail.com




Fertiliser
anid Meney!

Automated Fertiliser

Spreader

" Design/Planning/solid-works: i
‘The design was influenced on what is m(:stlyr-
used in the farming industry, double hopper withl

twin spinners. Irl

» LabVIEW computer programme to control the

7]
SCrvo motors.

| . s
Encoders relay a signal back to the programme

as to the position of the wheels.

HMI:
NI MYDAQ transmits reading from Encoders
to LabVIEW VI which decides the position off

b

Accurate delivery of the correct amount of fertiliser as the

machine is turning.

Environmentally safe application of fertiliser.

Cost efficient method of spreading fertiliser. |

Constant weight monitoring of hopper contents in Kg’s.

. T

the wheels and its speed.

i

)

’ f

E. The Load cell also transmits the volume of ¥
i

ST T S

fertiliser within the hoppers.

The HMI displays both of the hoppers fertiliser
load and the rate at which it is emptying at. \#
'I‘I?c HMI also displays the path to travel on 11
with the next run. ;

To demonstrate/implement controlled application off fertiliser on a
small scale.

= m—s

’
|

'

1
!

| Safety:
In all aspects of engineering safety is

-

P = o \ Paramount, so our system is designed with:
Fabrication:

T

5 ; . Operation through HMI
The fabrication mainly took place in the B =

Engineering  Workshop.  Fabrication mostly§’
consisted of cutting and joining two small salt/
erass-seed hoppers together, making brackets andf|- Lightweight to avoid injuries.
a frame for the load cell, servo motors and

E-stop incorporated on machine to stop
operation of motors. d

encoders. With the operation of a full scale machine, safety
: involved would be:
Overall machine operator knowledge and com-
petency
PTO shaft safety
Staying away from suspended bags when|
loading hopper [

-

Control:

=l S

MyRio gives an interface between 1he R s v e s o 'dﬁ
encoders. load cell and servo drives. LI
“To build a working design that carries the basic
concept.

Capable of been further developed to full scale
operation.

Further develop GPS directional control.

Servo motors are controlled by PWM tolf.  Ensuring that all environmental and safety fac-
operate simultaneously tors are maintained to a high standard.

Eddie Middleton Connor McMahon
Co. Sligo Co. Monaghan

B




Exoplanet detection using Convolutional Neural
Network analysis of Kepler telescope data.

Leonard Kiersey
BEng Electronic Engineering - Year 4 Project

If a planet is detected it will then try I' 1 KiC 5704240
and predict the orbital period of the 120000 .
planet and plot the associated light
curve for this transit. 100000

Over the last 9 years, the Kepler ~ 1he CNN was trained over 32 80000 -

space telescope has monitored Epochs and achieved a 77% 3

thousands of stars for the ACCHACY. 2 so0000

presence of exoplanets. The light = E

flux from the stars is analysed for Val Accuracy AoacE

periodic dips in intensity that last 000

for a fixed length of time, which s =

may indicate a planet orbiting in ok :

front of the star. The analysis of as L L e

Period [day]
Orbital period prediction of Kepler-45

this data is quite labour intensive
and open to misinterpretation
and human error.

acc

The aim of the project was to
design and train a convolutional o
neural network that can analyse 50 100° 150 200
data from the Kepler space
telescope and predict whether an
orbiting Exoplanet exists around
a star, thereby eliminating a bulk
of the human worklead. In order
to create this project it was
necessary to research the
current methods of exoplanet
detection, as well as researching
the fundamentals of
convolutional neural networks,

MNo.of Data points tested

CNN Accuracy result

Normalized Flux

0.97

{
During testing 10 Kepler objects “
of interested where tested 5 0.96

[171 KiC 5794240

known planet candidates and 5
known false positives, The CNN
was 80% accurate in predicting
whether a planet was present
but only 20% accurate n
predicting the correct orbital
period. This was most likely
caused by incorrectly
determining the initial
parameters for the algorithm
during testing. CNN correctly
predicted the presence of an
exoplanet with an orbital period
of 2.45 days on Kepler-45

i | i |
0.0 0.2

Phase

Transit light curve of Kepler-45

and how they are trained. ~-0.2 0.4

A training data set was created
using light curves that contain
known exoplanets and light
curves with known false
positives. The training data was
split into three groups. Atraining
group, a validation group and a
test group. This training group

The project was designed to predict the presence of
exoplanets from the Kepler space telescope data. It
was successful in doing this with an accuracy of
T7%. | would like to improve on this accuracy by re-
training the network and tweaking the hyper-
parameters until a satisfactory accuracy could be
achieved. | would also like to improve on the orbital

was then used to train a
convolutional neural network or
CNN. The CNN learns the
features that describe the
presence of a an orbiting
exoplanet from the light curve.
The validation group was used to
ensure the network was training
properly, and finally the test
group was used to determine the
accuracy of the network to
unseen data. The trained
network can then be fed data
from the Kepler data repository
that it hasn't seen before and
predict whether there is a planet
present ar not..

CNN prediction

74

period prediction algorithm so that | can get a more
robust result that has a much better accuracy than
established in testing.

leonard.kiersey@miail.itsligo.ie

leonard. kiersey@intel.com

Contact number.086-3970205
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FIRE FIGHTING ROBOT USING LABVIEW\

/o B.Eng. Mechatronics Engineering L7,Year 3 )

. The purpose of this project is to integrate a fire fighting system to tackle the dan-

1 — gers involved with humans going into burning buildings to extinguish fires and
save lives. The objectives of this project are that by examining different technolo-

gy already in place and using the knowledge gained to design a practical project.

sta=cizlil==101-1 A rover 5 chassis with different hardware elements such as an extinguishing
system and a USB camera along with software elements being controlled using
NI SCB-68 and LabVIEW the popular graphic programming environment to imple-
ment this project, in order to test, measure and control the system.

* To take the firefighters out of the situation of having to put
themselves into dangers in order to extinguish fires and
. . . ) = save lives. This saves the firefighters from death, injury and
. To_ elimination ?f fire before it sprea‘d away will physiological issues.
avoid catastrophic effects. (If each building has the
Fire Fighting Robot)

©+ <<+ Runthe LabVIEW VL.
* O The flame sensor starts to detect the fire.
The fire fighter robot starts to move.
»++++ ... The USB camera views the current location.
O The robot rotates in clockwise or counter clockwise until the
fire is located.
© = o =« « (™ Extinguish the fire after its detected using the water tank and
water pump that loaded onto the vehicle.
The robot stops (The VI stop running), after the required mission is
completed.

=

Design

\_

PWM

) is In which
ndunmlsiulpmliumwmml an analog clr-
«cuit. The tength and frequancy of these pulses dotor-
mines the tolal power dellvered to the chreull, PWM sig-
naks are most commenty used 1o control BC motors, bait

ed (———
signal, using countars or digital cutput lines. in that, - r |
. | §

used DAGm funstians in o program PWM (Pulse
Width Modulation] in LabVIEW, The LatWIEW graphical

development environment, combined with Ni-DAQmS, - = —} }
1o get the tools needed to easily construct appiications St = = ¥ 2 1B it -

using counters to generate FWM signals. 3

[ ]
LAbVIEW 1s & software developmant enviranment 6

created by National Instruments. Originalty it was

focused pa taking measurements from various lab

Instruments, but it’s expanded drastically from its

Incoption.  Strictly speaking, LabVIEW ks not a
coding language, It's a development environment.
LabVIEW i a graphical programming. Program Is
created using graphical notations other than

teat-based programming as in C, Cos, or Java.
Graphical programming eliminates a lot of the syn- H a rd Wa re
es. It allows the programmer to concentrate on the

flow of data within the application since its simple
syntax does not obscure what the program |s

g

ol Rover 5 chassis S ft
USB Camera e e £ G w3 o ool QDN ortware
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Upon completion of the Fire & Suppression Unit is that it completed all of its objectives, there- 7 _
fore it can be considered a success. The design and build of the project were executed well, al- Conclusion
Muna AL subhi though some difficulties were met, with problem solving and trial and error testing these diffi-

muna9525aa@gmail com culties were overcome.
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Introduction:

The aim of this project was to design and build a
smart mirror to manage information flow and also
to provide information accessibility to those with
disabilities .

In modern society information overload is a real
problem, from we wake until we go to sleep we are
bombarded with information from a plither of
devices and sources across the web and TV's,

On the flip side the advances in technology have left
large portions of society behind. This mirror
presents the user with relevant information on a
screen disguised as a mirror in a sleek manner and
provides the ability to interact with it using gesture
and voice commands.

Methodology:

Research:

After investigation it was decided the best method
to create a information management system that
could be displayed on a screen was to use a
Raspberry Pi mini computer to drive the screen via
HDMI.

A Raspberry Pi 3 B+ was chosen as it is the most
powerful of these devices.

It boosts a 1.4 GHz 64-bit Quad-Core Processor, 1
GB RAM, Dual Band 2.4GHz and 5GHz IEEE
802.11.b/g/n/ac Wireless LAN and Enhanced
Ethernet Performance via the ethernet port.

With a built in HDMI port the Pi is ideal for this
project.

Next the software development application suit was

chosen, using the following software, libraries and

API’sto develop the project:

. Raspbian 4.140S.

. Python programming language.

. Flask microframewark.

. HTML to develop the GUI.

. Darksky API for the weather.

. Google API's for real time traffic, Calendar,
Geocoding and Speech-to-text.

B W e

Design/Planning:

The design process involved:

1. Design the GUI layout as shown below

2. Deciding an approach to achieve each goal.

3. Setting out the software in a modular approach
so each element can be programmed and tested
individually.

4. Generate a Flow Chart to help with the
programming.

5. Designing a frame for the mirror to hang it on
the wall.

The GL was designed
1 shaw the useful
nformaticn on the left e it
and right hand side of

the screen and the news

headlines appear in 8

Bottem of the scren

The centes block is

menerally clear and used
fior custom calis such as
7 day weather forecast
ote.

Smart Mirror

Methodology(continued):

Programming:

The Programming of the project was done using the
Pycharm IDE Software, Pycharm is an IDE
specifically for Python. The following steps were
taken.

1. Develope the main application {app.py) this
creates the view functions for the index and
settings page.

2. Develop the template HTML pages to display
the information.

3. Develop the Helpers to collect the data from the
various API calls and deal with Calendar calls
and the configuration page.

4. Develop the JavaScript files which handle the
asynchronous updates page changes, time,
weather etc..

5. Develop the static files CSS Styling, Images,
Weather icons etc.

6. Using the speech to text API from Google the
speech.py module was developed so the mirror
can respond to custom voice commands.

7. Modern image recognition models have millions
of parameters. Training them from scratch
requires a lot of labeled training data and a lot
of computing power (hundreds of GPU-hours or
more). Transfer Learning is a technique that
shortcuts much of this by taking a piece of a
model that has already been trained on a
related task and reusing it in a new model. This
was done using datasets available online to
recognise sign language hand spelling. This
made it possible to add hand gesture custom
commands.

ﬁ —
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Design and development:

The original design intent used the python GUI
library Tkinter as the main approach to building the
project, Tkinter had limitations around the size of
the display due to the way it packs (pack()) the
different containers/frames this made it hard to
keep a consistent size for the GUL.

Tkinter also doesn’t support the display of web
pages this would have seriously reduced the
flexibility of the Mirror so it was decided to move
towards a more web based application and use
Flask.

The Raspbian image was written to the micro SD
card using etcher and the Raspberry Pi was setup.
The Pi has the Google open source web browser
Chromium running on it which is used as the web
Server.

The mirror has a frame around it so it

blends inta its surroundings and
looks more like furniture.

Joe Dolan
Cavan

j.dolan1104@gmail.com F

Design/Dev & Results:

The Mirror can be configure for any location for
News by inputting the country code (ie FR for
France, UK for the United Kingdom, IE for Ireland,
US for the United States of America etc)

The Weather location can also be input in the
settings menu by simply inputting a location such as
Portland Oregon, USA or Queenstown, New Zealand
etc. as seen below and selecting the preferred units
Sl or US for metric or imperial.

The Settings page also allows for 2 custom routes
for live traffic which can be configured as needed.

12:37om

The settings page also has the containers for the API
keys.

Results:

The result is a sleek application that runs on the
raspberry with little memory.

The application itself (the entire folder) takes up a
minimal amount of memory (in the region of 1KB)
As can be seen from the screen below the display is
sharp and clear.

The speech and gesture commands work well.

Conclusion:

+ This project provided an opportunity to work on
software development skills and give great
insight into the flexibility of Python.

* Overall the project was a success and the
objectives were achieved albeit with limitations.

Further work:

The project could be greatly improved with the
development of sign language translation and/or a
better trained model.

Unfortunately time did not permit more
development in this area, also it wasn’t feasible to
add a braille interface in the time available.

The Raspberry Pi 3 B+ starter kit
which include the Pi, the case, a
power supply. a HOMI lead and the
32GB 5D card shown balow

[
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