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Engineering work will continue to migrate to
countries that bother to cultivate engineering

R W Lucky, IEEE Spectrum, March 2008 )
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*... we have to train our technology people
to think more like business people”

George Voutes,

WWW.bscassociates.co.uk \_Enterprise Technology Programs Manager, Deutsche Bank )
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[y We are particularly interested in projects that not only 0=
increase the public’'s awareness of science and engineering,
but also include some level of dialogue between members

of the public and scientists and engineers

\EPSRC Connect;, April 2008 £

Invention should be on the National Curriculum

Trevor Bayliss, 7The Guardian, March 18, 2008

Winning ideas are often doomed by poor execution
or by nothing more than being ahead of their time

IEEE Spectrum, Jan 2008

Peer review might work for mainstream,
but it excludes radical research

SN Donald Braben, New Scientist Feb 2008
BN The Théatrophone




Engineering

Begani asi a specialism ofi seldiering
ERgINEs; off War:
The Royall Engineers

Developed al liferoff s ewni during the
Industrial Revoelution: (started cal 17505s)

Engineers as heroic figures



Heroes

= Darby, Wilkinson, Telford, Brunel, Stevenson and
ethers bedan to shape today s world

George Stephenson

= They took ideas and employed them, to) create:
Wealth
Inneyvative andl impressive hardware
Pessibilities for others — travel and transport
EXPEctations

A new: society.— wartsiand all

pace Guo Shoujing 2574 and others

Telford’s Menai Bridge, 1826

http://en.wikipedia.org/wiki/Image:Menai_Suspension_Bridge.jpg




AR hereIc age

Coalbrookdale
Abraham Darby
1779

Great Eastern
Isambard Kingdom Brunel
1858 6




Electrical Engineering

Electrical pewer, largely firom: coal

N Light

» Mechanical pewer' Where it Was needed

a Communications
Tihe telegraph (Gauss & Weber, 1832)
Telephone  (Bell's patent 1875)
Radio (Hertz, Tesla, Popov, Marconi' 1890s)
Cinema (many: contributors, 1878 onwards)
Tielevision (Baird, Bell Labs, EMI-Marconi, 1930s)
High speedi data (19605 enwards)

The Internet (WANMWY Berners-Lee 1989)
Mobile phones (1973, GSM 1991)




Computers

Progress fem a
reem full off glewing
electron tubes
(Valves)i ((11940s-505)

Pz ) ke P and English Electric Déuce, c 1961
p u n C h ed Ca rd S http://www.members.optusnet.com.au/deucepix/pjwalker.htm

IBM Personal Computer 5150 Apple Mac with first GUI, .
& 1 98 1 http://en.wikipedia.org/wiki/IBM_PC 1 983 http://en.wikipedia.org/wiki/Apple_Computer#1976_to_1980:_The_early_years




Computers

Application very: muchr misunderstood: by these
Wio developed them! as calculating engines

Now: ubjguitous;andl have largely: disappeared
from VIEW! Into, eVeryday: ebjects

s Mainframes > Desktops > l.aptops

s [\/s, CD/MP3/DVD players/mobile phones, telephone
exchanges/cash tills/ticket machines/speed cameras...

s PDAs, PNDs, PMPs, UMPCs....




Twin driving| ferces

Tiechnical possibilities
s Pushing| the envelope of what can be done
s Exploiting inputs from science and maths

User needs
= Useful things' te: make life easier’ andl moere; pleasant:
s Realisation| of completely new: pessibilities
= Creation off new wants
s Exploitation’ off humani fallibilities

The division of tecrino/ogy, pusyiand market pul/'seems toor simple
to reflect the reall situation




Selling our ideas

Al [Gegr gt 110, 0ne sells remalis amn lades.

The names We remember are often those who: saw. the
market for the idea

= Marconi, Edison, Siemens, Eastman (Kodak), Ford

Semetimes;we forget the name, but ar new: idea
changesi the market: (Alec; Issigenis)

New: We remember companies
Bell-L.abs, I1BM, Seny, Apple
Nokia...

http://en.wikipedia.org/wikif Mini




Our changing werld

On-line in the past week IFhave:
paid bills and checked bank balances
booked air tickets andl printed my: bearding| card
checked train maps and timetables

sourced engineering references

placed orders fox computer hardware
emailed people in 13! different countries
found pictures and checked facts for this talk
used Skype IM and VoIP

checked weather and travel info

read my UK newspaper in Japan




Change for the good?

Savi (22) encountering
Internet for the first time

A brilliant resource for
educating our children

But there is no access in
her community

No money at home for a
computer

...and copyright restrictions
mean valuable Websites
can't be viewed

Photo: bsc
bsc




Questions of:...

AS engineers; our activities invelve

s safety off users;, and off those making products
s/ SECUrity’ off Information

R ES) Do we face up to

s intellectuall preperty. these responsibilities?

s equality’ off access

= political control

s the use of human, material and' energy: reseurces
both in making and using products




Some, relationships

Basic needs — food, shelter ...
4« Culture, religion, art

Maslow: Hierarchy of needs

N eed S Of SOC i ety :tetsélsll:c.gwikipedia.org/wiki/lmage:Maslow%27sfhierarchyfof7

'y I Technical I

possibilities

Insight
Ideas

Engineering Market needs i

ID
Designs Markets,

@oo Methods Investors

£I$I€I¥
/|/|/v|<

Consumers

Goods, services




Needs of society

'
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Needs of society
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Engineering

Basic needs — food, shelter &c

Needs of society
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Science or Engineering?

Coesmology, astronomy, particle physics
BiOIOQYI genetiCS... Men (sic) in white

oy ts, king i
Medicine, pharmacology... L i A
Agrenemy, foed preduction
Geology, plate tectenics...
Environmentall SCIEnces

: P . How does society

Electricall Engineering know us?




Some functions off Engineering

10 provide; goods and services, to the
CommURILY.

Jio create wealth
What elsg?




Some functions of Engineering

10 previde goods and Services) o) the, community
o create; wealth

i6: communicate; the realities of techinology: to
QU SOCIELIES

/0 ensure a sustainable future
s Resouree use and' recycling
s Provision and USse off energy.
a Pollution — impactsion health and climate




Do we learn?

early 19t C, UK

| mid 20t C, US

= |ate 19t C, France Alcisle Sl




On the lighter side

INot all' eur proegress Is
ferward

Do we know what the
user really: wants?




User friendly: technology: ;-(

Taking and sending a picture on my old phone in 16 easv  ‘ons!

1. To take a picture, from the standby screen,
2., Camera is highlighted, the centre o*"
left ter ensure; the cameral is sP*

the Camera and the
the picture. The picture is

thesleft soft ke
to Send™ ’
. Via mulr* <O 2 Select. The To: box IS sHown

Select.
~d'contact and 0),€
_added to the To: box.
to enter any text you require and Options.
_ad s highlighted, Select.

Copi&d from the manufacturer’s Website and edited to reduce word count. My higﬁﬁghts




Input drivers to our research

Needs of
society

Technical

€s

Insigh v
possibiliti
Mq Engineering |*
Market

ID needs

Des.gn
S Investors

>

>

Goods, services

Markets, consumers

New! technical ideas
New: market needs

New: societall needs
and expectations

Thingsi that will
make money.
s Create new markets

s New applications of
olalideas




...d better mousetrap

"Build a better mousetrap, and the world will beat a path to your door" (Emerson?)

26




Remember

Before formulating research goals we must
know! the state of the art in the marketplace
and Its rate of progress

A goodiidea without ani application in: the

market is, at best, only:a good! idea

I we, preduce good' ideas;

Needs of

Desigi s

S rechnica they:are likely to be lost
ig%a??‘ £ngineering ﬁ’a—k—“ Srs'g,éht'es

Unlessithey: are quickly taken
Up and

EES

Markets, consumers

bs

Gouds, services
C




ODbyvieus preblems

With honourable exceptions we have inadeduate communication
between; universities and industry, especially: small companies,
where much of our innevation 0ccurs

Industry sees university research as
= (oo slow
= t0o difficult tordirect
s oo Insecure
a (00 Uncertaintinreutceme

31years Is toorlong in al fast-moving market

The work-rate of al reésearcher Is fiar lewer tham that of an engineer
(N InAUStry.




Market information

160 many: academic; papers describe results which
are far' below the;level competitive; in today:s
markets

Researchi propesals sometimes Specify: ebjectives
that do not meet market needs, even at the time
Of their Inception

60 many: technical papersiappear Iongl after the
problem has been selved: ini industry




Bandwagons

IS easy te: propose a project: that: fellows
teday:s fashionable; subject

s [0 cite; petentiall applications with ne regard
to the limitations of the technigle

s \What may really, be neededl sl werk to
establish’ the Inthnsic Iimitations




Sales

Eventually:yeurwill have to:sell your ideas

— Voulneed terearn a living — se you might
as WellFstart now

You will'alser have torsell yourself!

I yeur petential clistomers criticise;your:
ideas, listen and learn

Practice; ... USel every opportunity!




Market information

ldentify your markets

Tialk te: companies invoelved in your markets
s Understand wie may: use the results of your research
x Visit them, get to know! them, enlist their support

lLook critically’ at’ productsiand Specs in the shops
and en \WWebsites

Think about where these productsiwill gorin
L year, 5 years

I your research doesn't fit a market or its
timescale, understand why and review. it




Conferences?

The competitive; nature; of industrial design
and manuiactirée means that companies are

unwilling te talk about their new: techinologies' in
public.

The audience, will be of competitors rather than
customers. Exnibitions are better — attended! by,
potential customersias wellfas competitors.

Current conditions have put; tight constraints on
budgets for events that are not sales-oriented.




More problems

Engineerss in industry’ are oddly. reluctant te write
and presemnt material abeut thelr work Unless
they have to, even when offiered money!

ERgINEers get personall publicity, firom: doing
these things as welllasi coverage for their
companies, bUt, inrmy: ExXperience, they are Very.
reluctant:and Very: few: seemiwilling to; try,




..ahd worse

he dominance of ‘academic” Papers Is
PErceived as rendering events less, useful to
engineers practicing in industry

Many authoers frem| UnIVErSities are uncritical
about whether the material is of sufificient
currency and completeness toe be genuinely.
Useful toramn eEngineer In Industry

= Why' are they deing such| Work anyway?




Changes In Inaustry

Tihe; UK's communications industry: has contracted
and [N many: areas Is Aow: a collection of niche
players

[large; organizations Which' used! to) fiund new: Work
and generatedl|ots off papers have disappeared: or
Pecome much more; commercial (in the hard
sense): Mo, Home Office, Bii, BBC, Marconi ...

Tihere’'s more competition for' people’s attention —
general and specialist conferences, small
colloguia, on-line conferences and so on




Engineers: in Industry.

EngIneers move out of active; design Work inte
Sales or' Management (ofiten for higher salaries)

There; IS a shortage of experienced practicing
engineers with something te talk apout

There ane very: few: engineers ini industry with
more than 20/years experence wWiho are; still
exercising| their core skill




Technical Journals?

Many: Papers are; by’ academics Writing for
dCadEemIEs

Papers dealing withr applications! are; often out of
date or'disconnected from the real werld

Refierencesiare now: usually found by searening
on-line: Doen't assume people read the current

ISSUe
Not the place to sell your ideas

Trade journals may: be better!




Sample antenna journals

IET IEEE

Academic authors, 6 11
state funding

Academic authors, 4 13
funding
LUNSpEecified

Industrial, military.
or mixed! authors

IET Microwaves, Antennas & Propagation, Apr 08
IEEE Trans AP, Mar 2008

bs




Thisi Is a very: competitive world!

IiFyou den't selllyour'ideas (amnd yourself) the
market will chose someone else’s ideas

Being first isistillfimportant
Seeing the applications;fior your ideas! Is crucial

I ne ene in industry. is willing to: suppert your
Project, understand why. Then decide Whether
L0 o on.




So what do we do?

Get tor knew! the companies and! thelr
people invelved in your market

s EStablishi productive; relations between them,
the researchers and the College

s EStablish al reputation for good Work: done; by
committed, Innevative specialists and
delivered! on time

s Adapt werking methods (and' degree
structures) to meet their needs

= Deliver value for money.




We couldl do better...

In some areasiWe, are too impressed: by What Is possible
and leose sight' off what the, consumer needs

\We create, techinology: that Igneres the user

I seme areas our technical capawilities outrun: eur ability:
to think of the real-werld applications tor WhiChI our giZmos
Can be put

We often Iignore the wider Impact off our work




..and better

In; ether areas our seciety: urgently INVERtion,
INAOVAtion, eENterprise, oVerturning of old assumptions —

s renewable eneray.

= reduced resource reguirements
s recycling

s |low-carbon devices of every kind

In many: of these areasiwe already: have the; science; and
What we need Is vision and determination te; get it appliea

Engineers have the skills, the'experience, the drive to
INAovate; and We can See the necessity for change

But we have to sell these ideas!




Many. thanks;fior your attention




