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INFORMATION TALKS
TUESDAY February 13, 2024

Dr. LillAnne Jackson, Associate Dean

Biomedical = Software x Civil « Computer = Electrical ~ Mechanical



We acknowledge and respect the Lekwungen
peoples on whose traditional territory the
university stands and the Songhees,
Esquimalt and WSANEC peoples whose
historical relationships with the land
continue to this day.



https://servicecatalog.engr.uvic.ca/students/declare/

* You declare: Betweennow & April 30

« Declaration Requires:
« at least 12 (relevant) units

DeCIaration « C+ GPA with No relevant grade less than C

« After spring grades arrive (in May/June)
« Declaredinto programs
« Email confirms your program

Program



https://servicecatalog.engr.uvic.ca/students/declare/

So, which program is for you??




Biomedical Engineering
Dr. Karol Valente & Dr. Chris Dennison
Software Engineering

Dr. Stephen Neville

Civil Engineering

Dr. Caetano Dorea

P rese nte [S: Computer Engineering

Dr. Mihai Sima
Electrical Engineering
Dr. Sana Shuja
Mechanical Engineering

Dr. Bosco Yu
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What is
Biomedical
Engineering?

Applying engineering principles
to problems in medicine and
biology.

Developing new tools and
approaches to improve human
health and well-being.




Biomedical
Engineers do?

UVIC



What do Biomedical Engineers do?
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UVIC

BME CO-OP

Where do
BME grads

go?

You'll find UVic BME grads in:
» Medical device start-ups

* Biotech companies

« Graduate school (MASc, PhD)
» Medical school

) I\E/IStcajt') l/s}h_ed BME companies Bic medlcal Engineering. Through

Y1 D - eaicalimaging companies g /orking, targeted coursework, and

"My network of people has provento |EEEMLSCIREUIS involvement in BME extracurriculars, |

be.the most useful to me in terms of * Vt_enture. Capltal honed 10)% expertise and po 'tioned’
getting jobs, learning new skillsyand * Biomedical research...

[~

staying connectedwith what's™ %

happening in the
healthcare/biomedical industry.”



Where do BME grads go?
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BME Program

Core Courses:

BME, MECH, ECE,
CSC, MATH

Foundation to
tackle biomedical
engineering
challenges
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Why choose BME...? >
... Join Biomedical Engineering!

* UVIC
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Reach out:

BME Director:

Dr. Chris Dennison
bmedirector@uvic.ca

Current Faculty:

Dr. Karolina Valente
kvalente@uvic.ca

BME Program Coordinator:

Ms. Katharine Waring
bme.coord@uvic.ca



mailto:bmedirector@uvic.ca
mailto:marianneblack@uvic.ca
mailto:bme.coord@uvic.ca
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Software Engineering

Highlights:

— 2"d]argest UVic engineering program

325+ declared students (as of Fall 2023)

— BC’s principal CEAB-accredited SENG program.

BC Gov’t. Growth Mandate:
— SENG is mandated to doublein size over next5years
— Securedfundingfor:

Sciences:

“Exploring whatis Possible”

Large-scale

* Nationally accredited SENG is not offered at UBC or SFU ... A

* Adding 300 SENG-specific seats
*  New 200-server $3.85M SENG Teaching Cluster
* New SENG faculty, new courses, on-going program improvements, ...

Y
Device-scale

Engineering Disciplines:

“Converting the Possible into the day-to-day & building systems that behave
predictably in the real-world.”

Computer
SR

Engineering physical to

cyber-world
interconnections

Theory and practice of using
computers to solve problem.

Engineering <

> Science



Top-10 Global Industries

Software Engineers: Industry (Top-10) Annual Market Value
(as of 2021)

* Building global-scale systems are

| 1. Financial Services $22.5T
commonplace.
P 2. Construction S12.5T
* These are the largest, most complex, & 2. Commell Hzsl Bl 59.6T
challenging systems humanity has ever 4. E-commerce $9.1T
created 5. Life and Health Insurance $8.5T
6. Information Technology $5.0T
* Unique to SENG: 7. Food Industry S5.0T
. . . . . 8. Oil & Gas Exploration & S4.6T
e Substantial direct/immediate societal Production P
impacts.
P 9. Automobile Manufacturing S3.0T
. - 10. Telecommunications 1.7T7
* High career portability (Industry »
* Everyone uses the same soft. dev. Note: Healthcare is the world’s 11t largest global industry.
frameworks & cloud-deployment
regimes

Source: https://finance.yahoo.com/news/10-biggest-industries-world-2021-150703 784 .htm|



SENG skills are

needed Everywhere! Advanced Healthcare

& Digital Health Precision Agriculture

Critical Infrastructure
- Telecom, water, power, ...

Intelligent, Smart, &
Autonomous Systems






Market Analyses (for Careers):

Engineering degrees take significant time, effort, and money —
You'’re making core investments in yourselves and your careers ....

Supply side data:

* Engineers Canada Enrollment Reports
Source: https://engineerscanada.cal/reports/canadian-engineers-for-tomorrow-2020

Top-3 Fastest Growing Engr. Disciplines (2016-2020)

* BME (13.5% CAGR) — being driven by advanced healthcare/digital health.
* SENG(12.3% CAGR) — being driven by global pan-industry demand (SENG is industry agonistic)

* CENG (10.6% CAGR) — being driven by cyber-physical systems (CPS) and internet-of-things (loT)
growth.

Demand side data: (Multiple data sources)
Source: https://occupations.esdc.gc.ca/sppc-cops/o ccupationsummarydetail jsp ?tid=82

* Gov’t.of CanadaJob Projections:

SENG: “SHORTAGE: This occupational group is expected to face labour shortage
conditions over the period of 2022-2031 at the national level.”

CAGR - Compound Annual Growth Rate


https://engineerscanada.ca/reports/canadian-engineers-for-tomorrow-2020
https://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?tid=82

Demand Side (cont.)

As engineers evidence-based data driven career decisions is
something you have the skills’lknowledgeto do ...

e BCGov’t: WorkBC Labour Market Outlook:

Source: https://wwv.work bc.ca/sites/default/files/2023-11/MPSEFS_11803_BC_Jobs_LMO

Work BC Added SENG Year-over-year *  WorkBC explicitly separates out SENG
10-year estimates Job Openings Increase (%) from the other computing-centric
disciplines, e.g., CS majors, CENG, etc.

9,980

m 12,300 2,320 (23%)

Ontario & Quebec train CEAB SENGs at 4.5x the rate of all of Western Canada per 100k population!

* Non-estimated job data — LinkedIn job searches: (orsimilarsites)
* Companies only post jobs after they have committed to fund the position(s).

|_||1kedm Jobs > Software Engineer Canada Q |
Linked ] e enten o - Linkedln allows generation of your own direct and current
Company ¥ ary v Location ¥ Job type v Experience level w On-sitefremote ¥ rder Ofmagnltude jOb StatS
L\ Get natified about ne: jinger jobs in a.
S o e e i Ganes Fe LinkedIn Search Region: Region:
Csmnmmcm jobalert ) |
) Term: “Canada” ”British Columbia”
12,000+ Software Engineer Jobs in Canada (185 new) 17,000+ Engineer Jobs in Canada (336 new) Plant Englneer
S’“ ‘w‘;'j‘r“"'g“";"“ arfo Line - Southern Softwa re En ineer” 12,000 1,000
Pl; i
— e e 17,000 2,000
Moniresl, Quabec, Canads “ S °“7‘;m.h. P, “Software Engineering’ 32,000 2,000
) 60,000 7,000

. Software Developer - Internship
o]
pcall Shyitlabs  Engineers: civil, mechanical, electrical,


https://www.workbc.ca/sites/default/files/2023-11/MPSEFS_11803_BC_Jobs_LMO_2023_FINAL..pdf

About v Job Board v News & Events v Programs & Services - © Resources - Membership %

Victoria has a very strong, globally-competitive, software-centric high-tech
sector (and an exceptional base of globally-experienced industry advisors).

In 2018:
. 900+ companies, 18k+ employees, $4.3B+ annual revenues
*  Mainly young earlier-stage companies and some mid-sized.

By 2030:
*  On pacefor $10B in revenues —suggests around 42k+ local employees
Cultivating the'most cohesive teeh * Translates to about 1,500+ SENG-specific jobs added
community in the world:
VIATEC provides resources o tackle shared bpportunities and Challenges while *  Industry demand is driving the BC’s government’s commitment to
boosting a sense of belonging and shaping the Gieatet Victoria Region. UVic SENG growth.

*  70%+ of SENG co-ops are within the Victoria tech sector:

* In SENG, skills gained locally easily translate globally!

VIATEC holds many events where students are welcome! https://www.viatec.ca/



https://www.viatec.ca/

Modern Problems & Technologies are

Highly Multi-disciplinary & Collaborative

* Software Engineering:
* Applications, backend systems, security & privacy, connections into cloud and
web services (social media, games, email, texting, video conferencing, lost
item tracking, etc.)

~ . But also:
(7)) =« O , *  Mechanical Engineering:
"| O . O g * Case, water proofing, water ejection, touch sensitive glass, buttons, dial,

circuit board physical characteristics
* Electrical Engineering:
* Power, wireless communications (WiFi, Cellular), Error correction codes,
transistors, circuit board electrical characteristics, etc.
 Computer Engineering:
* Computer memory, cpu and chip design, power efficiency, device drivers, etc,
* Biomedical Engineering:
* EEG, Heart rate, Pulse Oximeter, Mobility tracking, Sleep tracking, Menstrual
tracking, etc.
* Civil Engineering:
* Interconnecting with Smart cities, smart buildings, emergency response
(earthquake, fire, etc.)

YUVIS MODERATE

i.!lllq




Modern Problems & Technologies are

Highly Multi-disciplinary & Collaborative

Modern Vehicles (and Tomorrow’s Self-driving Vehicles):

>500M lines of Code

100+ processors

Even before considering self-driving cars, vehicular networks, EVs, etc.

NPR Story (Sept. 30, 2022):

Automakers' once-in-a-century transformation
Source: https://one.npr.org/?sharedMediald=1126083799:1126083800

“Software engineers are hugely importantin EVs”

ABS Braking

Keeping an eye on growing markets & emerging high demand skills is just pragmatic career engineering!



https://one.npr.org/?sharedMediaId=1126083799:1126083800
https://one.npr.org/?sharedMediaId=1126083799:1126083800
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Tomorrow’s societies will not be less dependent on large-scale
software-centric systems and the need to properly Engineer them!

_ , Collaborative (at global-scales)
Highly Creative & Impactful " High Societal Impact

————y

<«

2 N e
-
2 v

bility

-~ i - 4 vy p— -
v, S ST - S S

Challenging & Interesting

High Career Flexi High & Accelerating Global Demand Careers

& Mobility



In SENG, if you can think of it, you can create it ...

And change the world!

SENG Web Site:
WWW.Seng.uvic.ca

SENG email contact:
sengdir@uvic.ca



http://www.seng.uvic.ca/
email:sengdir@uvic.ca

UVIC Department
of Civil Engineering

February 2024

University
of Victoria



Civil Engineering
the leCh wat Builds Society

Civil:
Engineering

.mPeople

neep Green Civil
Engineering

Civil Engineering
Heads-Hands-Hearts



Civil Engineering

that .
The I€CH 3 il Society




University
of Victoria

Vision

o We build the big stuff

o Deliver the infrastructure & service that supports every aspect
of society

o World-class, innovative research and technology




DeepGreen CEViI
Engineering



University
of Victoria

Vision

We aim to be the greenest civil engineering department in Canada
addressing the most pressing global environmental and sustainability
challenges through engineering design, science and practical solutions.

We focus on green civil engineering solutions for Canada and beyond.
Our undergraduate program teaches fundamental competencies
supplemented with cutting-edge ideas from environmental science, building
science and industrial ecology.




Civil :
Engineering

wmPeople




University
of Victoria

Vision

Civil Engineering serves people and society

Civil Engineers work is collaborative and trans-disciplinary

Continuously improve in professional ethical behavior, with
emphasis on safety, health, and welfare of the public, including
the protection of the environment and EDI+R




Civil Engineering
Heads-Hands-Hearts




University
of Victoria

Learning, Teaching, and Knowledge Generation

o Heads: Knowledge * How to engineer?

o Hands: Skills mmm) - . \Why we engineer the way we do?
* How to learn, to teach, to generate new knowledge?

o Hearts: Mindset




Teaching: innovative methods

o Problem Based Learning (project based):

i 1l
ol |
ul s 3
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University
of Victoria




University
of Victoria

Teaching: innovative methods

o Committed to hands-on experience:




University
of Victoria

Teaching: innovative methods

oLabs with new and cutting-edge equipment and instrumentation:




University
of Victoria

Teaching: innovative methods

o Experiential learning: Field school!




University
of Victoria

Teaching: innovative methods

o A dedicated technical staff to deliver high quality labs:




University
of Victoria

Student Teams... get involved!




New Buildings

University
of Victoria

uvic

ENGINEERING EXPANSION PROJECT
CD DESIGN UPDATE

| DIALOG
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But let your fellow CIVE students say why CIVE...

ohicos
“Versatility for work in different sectors: “You get to impact your community
water, transportation, structures, and society as a whole”
construction, geotechnics, R—
sustainability, etc.” L R Beseess oD
. e-mrost.ucmre sid;walk project i possibility bridges
g 3 N W sollisart )
5 a .:i Q) ; cohort exhausting
> 8 5 rea B = 0] 'FET6E sustainability
: *5 - 46‘ Te hard hands-on > &
P E D dsm-wall bridge ¢ & “Good money!”
5 € &9 — WOter CO-0p - 3
a2 E B e construction  wood
- ® - L Mmoney » ——
i E FER: O  friends

cool

human needs marino
stairs fulfilling mer
heavy ¢

tangible

“A lot of job opportunities!”

“Impactful co-op experiences!”




COMPUTER ENGINEERING

L3 University
B of Victoria



What is Computer Engineering?

* CYBER world (Computer Science, Software Engineering)

— Software algorithms, software architecture, Al, Internet,
cybersecurity, databases, operating systems, etc...

* PHYsICAL world (Electrical Engineering)

— Sensors, circuits, signal processing, wireless communication,
control systems, power, electromagnetics, quantum, etc...

 Computer Engineering translates CYBER into PHYSICAL
and vice versa (must speak both languages)

— Digital hardware, embedded code, computer architecture,
portable devices, communication networks, etc...



Computer Engineering on a small scale

4 »
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Computer Engineering on a large scale

Prof. Lin Cai, IEEE Fellow

%" ;

University of Victoria engineer Lin Cai is designing a safe and reliable V2X-—vehicle-to-everything—wireless networking solution. \

M —

Whether remote or
urban, the roads of the
future are self-driving.
» Fewer accidents

» Less congestion

» Better fuel efficiency

» Less air pollution

(i

A In urban centres, a network of vehicles,
bulldings, roads, infrastructure, — \ iﬁ
University pedestrians and the “cloud” will -'\ 77
of Victoria / / ®©

be fully connected (V2X). / <.

Transportation of the future: vehicle-to-everything (V2X) networks



New era: Cyber-Physical Systems (CPS)

e What is a CPS?

“An integration of computation
with physical processes whose

6 behavioris defined by both

4
hn {g} cyber and physical parts”
00 i =5

* CPS examples:

Mechanization, steam Mass productionand  Electronicand T Cyber physica _ _
and water power clectridty ~ systems, automation systems — “Smart” anything (power grid,

buildings, appliances, etc.)

INDUSTRY = INDUSTRY INDUSTRY  INDUSTRY — Medical robotics

1 0 2 0 3 0 4 n — Autonomous vehicles
| ] - -

— Internet of Things (1oT)




Why choose Computer Engineering?

* Anything cyber-physical involves Computer Engineering

* “I want to develop innovative solutions to challenging problems”
— Energy-efficient design: digital hardware + embedded software
— Robust integration: embedded system + communication network

* “I want my work to have a positive and significant impact”
— Green computing
— Mobile healthcare
— Ambient intelligence
— And much, much more...




Embedded Systems

digital hardware +

./‘ embedded software

o
L%" GE Healthcare
iyt

Vscan with Dual Probe

Pocket-sized Ultrasound

Unlike general-purpose computers, embedded systems
are engineered to meet specific application needs.




Embedded Systems

Surround-View Forward-Looking Camera

Camera Back ~—

Driver MonitoringCamera

Short-Range _~ Surround-View Camera Left

Radar =

~___—ADAS/AD Central
Module

Short-Range
_~ Radar

Surround-View
Camera Right __—Long-Range

Lidar

— Surround-View
Camera Front

*—— Short-Range
Radar



We hope to see you next year!

p
Computer Engineering
hardware + software + system + network

N

CYBER PHYSICAL

Examples of recent Computer Engineering Co-op placements:

Schneider (intel) <X amazon

dPElectric NVIDIA
( Victoria, BC) ( Burnaby, BC) ( Toronto, ON) ( Toronto, ON)
OVIGILOﬂ ERICSSON ’ ey,

a Moatorola Solutions Company

( Vancouver, BC ) ( Ottawa, ON )

o AXYS GENERAL DYNAMICS
JA4\S

| Mission Systems—Canada T=5Lnm
( Sydney, BC) ( Calgary, AB) ( Palo Alto, CA)

I ECHNOLOGIES INC



UviIC

ELECTRICAL ENGINEERING




OBJECTIVES

« Why Electrical Engineering (EEng)?

« Why EEng @ UVic?




ELECTRICAL ENGINEERING

Clean power generation & integration

Lidd University

of Victoria




ELECTRICAL ENGINEERING

Transportation electrification

Lidd University
of Victoria




ELECTRICAL ENGINEERING

Modern communication & automation

Lidd University
of Victoria




ELECTRICAL ENGINEERING

Lidd University
of Victoria




ELECTRICAL ENGINEERING

Parallel transmission activities

Human cervical spinal cord imaging at 7T
Massire et al.

Massire et al.

Mo
AR
simualtions

, Pulse
(ii design
A

Programming

Automatic post-processing
Massire et al.

e O @

MP2RAGE

Computer Vision & Image Processing

Lidd University
of Victoria




EENG @ UVIC

I

|
1
'

N )
P

=

Hands-on learning: design courses, coop & clubs

Lidd University
of Victoria




EENG @ UVIC

s = I\
Coast Capital Savings Funding Luncheon

Research enriched, Community engaged learning

Lidd University
of Victoria




EENG @ UVIC

BGChydro &
GE Healthcare

NIIr
W wavymo C15co
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T sostonDynamics I 4
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Life Is On SC%"E%IS!EIC‘ INVINITY (.) prime
ENERGY SYSTEMS engineering

Lidd University
of Victoria




GOOD CAREER PROSPECTS

Engineering Discipline Expected Job Openings in BC Job Growth Rate (Annual)

(2022-2032)

Computer 1760 +2.8%
Electrical and Electronics 2530 +1.5%
Mechanical 2300 +1.4%
Civil 4670 +1.6%
Software 9980 +3.5%

Solid on-going demand for Electricaland Computer Engineers

Figures taken from Work BC website, https://www.workbc.ca/plan-career/explore-careers, Accessed February 2024.

Lidd University
of Victoria



https://www.workbc.ca/plan-career/explore-careers

Co-op opportunities Green & Renewable energy

Engineering clubs Transportation Electrification

Project Based learning Modern Communication

Research opportunities Autonomous Robots

v VvV VYV VW VY
vV VYV VY V V

Entrepreneurship Computational Intelligence

Lidd University
of Victoria




mecHANICALENGINEERING @ (VW IC

Program information: Feb 131, 2024
Dr. Bosco Yu (Assistant Professor)

69




What is mechanical engineering?

Engineering Design

(creative, hands-on, tangible impact)

Energy & Materials &
Forces + Structures # Performance

|

Physics: Mechanics

(motion, deformation, dynamics)




Program Structure:

Computatlo.n Fluid A e
Dynamics . .
Yr 4 Materials Selection
for Sustainability
Finite Element Simulation Ocean Engineering
J
Mechanics of Solids Il Vibrations SUSTAINABLE
L DEVELO()ATgENT
Yr3
Fluid Mechanics Numerical Analysis / %
Student teams
e " &
Mechanics of Solids | Dynamics research co-ops
Yr2 Thermodynamics Materials Science
J J
knowledge  ------- > practice @  ------- > design

71




We are essential in many UVic student teams: §
Deeper! Faster! Higher! Farther!

Higher! (Rocketry) Higher! (Aero) Farther! (Satellite)
_p—— - D B . - A

-

e ey &y & & ey e 4
Vs ﬁ;’ gay: < Y =
(i 73 Wt -V e — o —
" - : ‘\:‘
-~ Jo 5 - on o6 !
s S e CHY: 5 . ‘
7 3 % Y

Deeper! (Submarines) Faster! (Formula cars)

72




Your professors are also designers! ..

N ) DEVELOPMENT
Research Opportunities in Sustainable Development G<:ALS

CLEAN WATER
AND SANITATION

v

Dr. Valeo

Dr. Crawford

_
]
. "
-
.
-
Using Google Earthto Wave electricity generators & Using electric planes to
locate clean water Hybrid electric ships monitor ecosystems

73




Research Centers @ MECH. Tailor your own path!

Manufacturing &

Climate Action Aerospace/Transportation
Discovering New Materials

[ESVic
integrated energy systems f
(AR TS




Some alumni success stories from MECH UVic

Jacob Burggraf, EIT (B.Eng2024) Emma Rautio-Roe, EIT (B.Eng 2024)

Club Co-op Elective: Materials Selection for
~ -2 Sustainability Development
UVFR%. ___JdEnNass ’ |

Hybrid 3D Lab

Supervisor:

ko
433 -3 | (Director of Fleet Manageme

l
Jeff Crane, P. Eng (UVic B.Eng2011) at BC Ferries)

75




So, is MECH a good choice for you? Well... do you like:

Being hands-on? Being creative? Working with people?

Have a versatile professional degree
& making a tangible impact? N \

76




Have any questions? Our doors are always open!

Materials Science Magic Show 2022

Assistant Professor: Dr. Bosco Yu boscoyu@uvic.ca
or message me on social media at @boscoyu_sci

Ol X Rin

Department Chair of Mechanical Engineering:
Dr. Brad Buckham mech.chair@uvic.ca

MECH Undergraduate Secretary:
Office: EOW 548
Email: mech.sec@uvic.ca

77



mailto:boscoyu@uvic.ca
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mailto:mech.sec@uvic.ca

Summary

With such an interdisciplinary faculty,
there are no wrong choices!

Each department has great things to

offer.

Questions?



Don’t forget about the Program Information Fair today in the
ELW Lobby until 5:00 PM!

There will be Program and Academic Advising Booths and Pizza!
Grab your Pizza ticket on the way out
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