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You need to step back to see the big picture AND still be able to get up really close sometimes. You
need to know when to call in the experts and how to work with all sorts of people because what matters
is getting the job done. And that’'s where Systems Engineering comes in.

So what is Systems Engineering?

Systems Engineering is the discipline needed to design and develop today’s ever more complex products. As systems of all kinds
are becoming more dependent on the integration of many strands of existing engineering, scientific and technical knowledge, so
the demand for Systems Engineers increases.

The world needs systems engineers! To meet this challenge, we teach you how to tackle problems avoiding both specialisation
and isolated subject studies. It’s more about how you think than what you know.

Of course, you'll learn the basic principles of such diverse subjects as maths, electronics, mechanics, computing, control theory,
dynamics and human factors. You acquire knowledge of the capabilities of relevant enabling technologies, the properties of
materials, the characteristics of end users and good management techniques. And then..... (Deep breath now!)

You put.it all into practice!

Team projects are a prominent feature of the course, providing opportunities to apply the multi-disciplinary knowledge you are
accumulating to practical real-life situations from any walk of life: medicine, e- business, motorsport, aircraft, remote navigation
are all examples of recent projects.

If you want to be involved with tomorrow’s complex
engineering problems

If you want to be part of the team that finds the solutions
If you like a challenge and can think on your feet

If you don’t want to settle for second best...
..READ ON!
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Systems Engineering Undergraduate Programme (MENg)
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A note about this timetable: treat it as a basic guide. The first two years are a broad foundation designed to give you the tools
you need to be able to tackle systems problems effectively. The choice is then up to you. With the MEng Programmes, you can
choose options in parts C and D to give a theme to your studies and you can have this theme reflected in your degree title, e.g.:
M Systems Engineering — Aeronautical M Systems Engineering — Control and Power

Bl Systems Engineering — Human Factors B Systems Engineering — Renewable Energy

OR you can keep your choice as individual as you like.

Industrial Placements

If you do a “sandwich” year in industry, you not only earn a salary but experience
real work which enables you to make the most of your studies and see the
relevance of topics which before may have seemed obscure. You also have the
chance to learn technical skills which are difficult to learn in a purely academic
environment. Many companies offer our students such placements. Industrial
placements can be taken either between parts B and C or between parts C and D.

More about options

Although the first two years of both programmes are fixed to ensure that you have
a good all-round foundation upon which to build, the next stages give you the
flexibility to pursue your own interests and aptitudes as they develop. The options
from which you can choose are offered by many departments and allow you to
create a degree profile that is unique to you.




Systems Engineering at Loughborough

Systems Engineering is one of the key sections of the Department of Electronic and Electrical Engineering but is taught by
a fully integrated multi-disciplinary team drawn from a number of academic departments within and beyond the University
boundaries.

Our Systems Engineering programmes draw on the expertise of the following departments:
Aeronautical and Automotive Engineering
Computer Science

Electronic and Electrical Engineering
Human Sciences

Materials Engineering

Mathematics

Mechanical Engineering

And module options are available from:

Business School

Politics, International Relations and European Studies
Chemical Engineering

Civil and Building Engineering

Design and Technology

Typical Entry Requirements

340 points (typically AAB) Minimum 35 including 5
from 3 A Levels, two of in Maths and one other
which must be scientific or Science subject
numerate subjects. Two AS

Levels may be substituted

for one of the A Levels

280 points (typically BBC) 32 points including 5
from 3 A Levels, two of in Maths and one other
which must be scientific or Science subject
numerate subjects. Two AS

Levels may be substituted

for one of the A Levels

The Department’s Admissions Tutor will be happy to answer any questions you may
have on any aspect of joining one of these programmes.
el-admissions@Iboro.ac.uk +44 (0)1509 227029

To manage a system effectively,
you might focus on the interactions
of the parts rather than their
behaviour taken separately.

Russel L. Ackoff




You not only have to have up-to-date knowledge but you need to combine it with practical skill. So, each year, team projects are
a prominent feature of the course. You get an opportunity to apply the multi-disciplinary knowledge you are accumulating to real

life situations.

In past years, topics have covered the fields of medicine, e-business, aircraft and security systems, wearable computers and

Formula One cockpits — the possibilities are infinite.

These are just four examples from our current students to show you what we mean.

Over the past seventeen years of my life | have sat through
many lessons in many different classrooms and absorbed
many facts and figures. Some of which | perceived as more
useful than others. | mean, who cares if sound travels five
times faster in water than it does in air? | didn’t.

Aristotle, a wise man, once said “Tell me and | will forget,
show me and | will remember, involve me and | will
understand”. Projects are all about personal involvement,
trawling through your mind and applying the information that
has been presented to you. If you understand information
you have knowledge; if you do not, you simply have a head
full of facts.

Our project gave a focus to the work we had completed over
our first two years and made use of my previously useless
fact about sound. As a group we chose to investigate
tracking of an underwater object from the surface, primarily
to indicate where divers go over the duration of their dive.

The work gave us a chance to focus on new areas of
investigation and reasserted skills such as communication
and working within a team. We had to automatically
navigate a model boat over the position of the object while
taking factors such as collision avoidance and the boat’s
health into account. The task wasn’t easy but it was
certainly the best bit of the course so far, apart from those
days when it didn’t work...

The best way to predict
the future is to invent it.
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The idea behind the project was to produce a system that
would help somebody remotely control an out-of-sight vehicle
with a wearable computer. Controlling something which is
out of sight can be really difficult and confusing, try writing
your name with your eyes shut if you don’t believe me!

Using computer systems and a sophisticated camera,
we improved the understanding that the operator has of
the environment that the vehicle is in — something called
situational awareness.

The wearable computer means the operator is free to go
where they want, with the head mounted display showing
them live footage from the camera on the vehicle.

All the parts that we bought for the project were
commercially available: it was the way that we put them
together that made an exciting and challenging project.

But the project was about more than the technical system.
Systems Engineering goes further than that! It’s about
working with others, from team mates to customers. It’s
about understanding how lots of different things, when put
together sometimes do something completely different to
what you expected! It's about learning what to do when the
unexpected does happen and how to get around it and carry
on regardless.



Systems Engineering is all about developing solutions to
overcome problems. Our project entailed developing an
indoor airship to be able to navigate by itself and fly different
missions. We faced many challenges such as navigating
around the room, stopping the airship from hitting things
and also some unexpected problems like stopping members
of the group from strangling each other when things got
stressed!

This is one aspect of Systems Engineering that lectures
don’t cover; it is only in the midst of a project like this that
the importance of managing time and resources such as
team members becomes apparent.

Over the year the group built our own indoor GPS system for
navigation and developed all of the subsystems that would
finally be assembled in the finished airship.

Nothing is that simple however, and once we started to

fit the pieces together problems seemed to appear from
nowhere. It took lots of teamwork, and even more hours to
solve all the problems, but at about 2:00am on the night
before our presentation we finally got it working!

Everything is connected
to everything else.

Our project was to research the effect of rear impact
vehicle collisions with the aim of designing and testing a
new generation of head restraint, to reduce the amount of
whiplash-related injuries.

Over 1 million people suffer whiplash-related injuries each
year in Europe, costing the economy more than 10 billion
each year, so to reduce this problem would be of great
benefit to people and the economy.

As part of our research we had to investigate crash
dynamics, current head restraint designs, available
protection systems, physical and biological causes of
whiplash, head restraint ratings, human factors, a lot of
which was found at our project research visit to the National
Motor Show NEC Birmingham.

The physical demonstrator included computer programming,
electrical circuitry, chip technology, human factors,
anthropometry and mechanics, all designed and built by
the group.

Our final product was a modified car seat with a new head
restraint system built into it, which enables the head
restraint to be automatically adjusted to the correct height
when each passenger sits down. This will eliminate a
whiplash-related injury in the event of a rear end collision.

The system included an electronic chip circuit, programmed
to read signals from various sensors, interpret the
information, then send a signal to the motor, which then
moves the head restraint up or down to the correct height,
before the vehicle moves away.

The world is really short of every type of engineer but
Systems Engineers are at a premium. They already
constitute over 15% of the engineers employed in major
organisations and the number is growing all the time. We
designed our unique course in partnership with BAE Systems
and now there are many other businesses who recognise
this important gap and seek out our undergraduates working
for this qualification.

As a result all of our graduates have easily found the jobs
they wanted, in a wide range of sectors and at very good
rates of pay!



