Joint effort

Distributed control has allowed British engineers to take a leap

forward in the development of mobile robots for industrial

applications, reports Margaret Cecil-Wright

ccording to the Star Wars movies,

sophisticated wisecracking androids

were an everyday part of life a long

time ago in a galaxy far, far away. But
here on planet Earth in the 21st century, there
is little evidence so far of widespread
commercialisation of walking and climbing
robots, despite the large number of research
groups working on them. The abundant robots
developed so far have been articulated systems
with some form of legs for locomotion and
suction feet for adhesion. But although they can
cimb well on a wide range of structures they
are complex and highly expensive. Each new
application requires a specialist robot with
tailor-made control hardware and software, and
the cost and expertise required has made their
use prohibitive for almost all users except those,
such as the nuclear industry, with an imperative
need that can override the capital outlay. Where
they have to compete with high-lift platforms,
scaffolding and human climbers, sheer cost has
prevented robots from being adopted, leaving
tasks such as painting, cleaning or inspection of
high-sided structures like ships” hulls, buildings
or dams to be carried out by skilled people,
including experienced climbers, who are often
in short supply.

Now engineers in the south of England
believe that the latest member of the Robug
family of walking and climbing robots could
offer a solution. The use of distributed control
makes the spider-like Robug IV a quantum leap
forward in the evolution of advanced mobile
robot design that could pave the way for a new
generation of off-the-shelf, general purpose,
affordable robotic systems that can be
programmed by users. These intrepid creatures
will be venturing into new and sometimes
hazardous territories to carry out tasks that
previously demanded physical skill and risk or
expensive technology.

The advances that make this possible have

ﬁobug IV-has an embedded control system at each of its 32 joints
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taken place in Portsmouth and Southampton, in
a project sponsored by the European
Commission’s HPCN  TTN Network
(www.hpcn-ttn.org). Portech, a robotics and
automation  company based in s
Portsmouth, has built Robug IV as the
latest in its range of walking/climbing
robots and will market systems based
on the technology. The advanced
algorithms used in the robot's control
systems were supplied by the Mobile
Robotics Laboratory at the University
of Portsmouth, while the control
software infrastructure was designed
by the IT Innovation Centre in
Southampton.

The Robug IV concept appears to be
unique in its simplicity, and. the use of
modular architecture supporting the
use of off-the-shelf technology for
several sub-systems will allow it to be
deployed at a hitherto unattainable low cost.
Robug IV has eight pneumatically powered
aluminium legs with vacuum gripper feet to
hold onto rough or vertical surfaces. It is
operated remotely using a high speed data link
from a host PC. The most innovative feature,
however, is the embedded control system at
cach of'its 32 joints, all of which have their own
microprocessor, linked to the others by a high-
performance computer network.

The design and development of the previous
generation of walking and climbing robot,
Robug 1II, took three years and a budget of
€1 million. Although it provided new levels of
functionality and performance, its weaknesses
included bulky wiring, large components and
insufficient ~ bandwidth  for  efficient
communication. When anything went wrong,
the whole thing had to be taken apart to fix the
problem. By contrast, Robug IV took only 17
months to develop at a cost of just €365 000.

The modular design means that when there is
a problem in, say, a leg, the faulty part can be
removed and replaced with another. Central to
the success of this approach has been the use of
high-performance computing and networking,
enabling a degree of autonomy not previously
realised in the robotics sector.

In Robug IV a distributed network of
embedded microcontrollers is linked by a
carefully designed communications protocol. A
local on-board CANbus-based network that
supports 32 Infineon C167 microcontrollexs—
four on each of the robot’s eight legs—enables
local control at the joint level using methods
such as fuzzy control, neural networks and other
soft computing techniques. The modular design,

A demonstrator model
drew crowds at the
IST’99 Exhibition
in Helsinki last
November

To find out more about
Robug IV, contact
Margaret Cecil-Wright
at IT Innovation
(mew@it-
innovation.soton.ac.uk).
Information about
participants in the
Robug project is at the
websites for IT
Innovation (www.it-
innovation.soton.ac.uk),
the University of
Portsmouth
(www.port.ac.uk/
robug/) and Portech
(www.portech.com)

in which each actuator has its own sensors,
drivers and computing hardware, has the
important advantage that the robot can still
function even after a faulty leg has been
removed for repair. It also enables
more complex functionality to be
shared  across the
MiCroprocessors.

robot’s

For users who want to develop
and test their own control strategies,
Robug IV separates out the low-level
(at the joint, for example) and high-
level  (goal-oriented)  control
strategies. The well  defined
interaction means that a strategy can
be developed at the appropriate
level; for example, the leg can react
independently to the load placed on
it, but the overall movement (e.g.
gait, speed, direction) is controlled
by the operator.

Having proved with a demonstrator model
that distributed, embedded control is the way
forward, Portech is now putting its work in to
practice in a new project, Robosense, that could
make the need for human inspection of dams
and other structures at risk from earthquakes a
thing of the past. Many of the Robug IV design
concepts will be used to create a low-cost
climbing robot, capable of adhering to and
moving across vertical surfaces on large
structures, that will be able to carry and deploy
sensors  for inspection  or
instrumentation. The dam, or dams, selected for
the trial will be in northern Italy where

structural

earthquake damage is a very real risk to the local
population as well as to the installations
themselves.

Among the technical objectives are the
development of robotic methods of attaching
sensors to the structure and the development of
advanced sensors for surface inspection using
visual, acoustic, magnetic and radar sensing
techniques. The project consortium will also
develop a user interface supporting .robot
navigation, data acquisition and display, and
analytical facilities.

Robosense is a multinational effort. The
partners supporting Portech are IT Innovation,
whose main role will be to develop a user
interface that can handle robot navigation, data
acquisition and display, and analytical facilities;
ENEL, an operator of dams in Italy, whose
experience in this will be used to influence
regulatory guidelines; FZI, a German research
institute with experience in sensor systems; and
BAM, the German Federal Institute for Materials
Research and Testing.
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LETTERS

Engineering justice

Robert Gaitskell’s article about the role
of the expert witness in the January
issue of IEE Review (‘Is there a forensic
scientist in the house?’) reminded me
of a report by Roger Cook on BBC
Radio some 20 years ago. This
concerned a man approaching the end
of a year’s prison term who had
pleaded not guilty to a charge of setting
his shop on fire as the basis of a
fraudulent insurance claim. He had
been convicted on the forensic
scientist’s assertion that he had
deliberately used a faulty extension lead
for a radio in order to cause a fire.

As the details of the case described
by the programme indicated a lack of
electrical knowledge on the part of the
prosecution, I asked to be shown the
trial documents. The defence, without
expert backing, had failed to challenge
the forensic scientist’s report. Following
my suggestion, the defence lawyers
then appointed an IEE Fellow, whose
reasoning resulted in the conviction
being quashed on appeal.

KEN SHINDLER (Member)
Solihull, West Midlands, UK

Who will replace
lobbyists ?

I read with interest Nick Long’s
complaint about the manipulation of
international technical committee
proceedings by lobbyists (‘An
opportunity lost’, January), but can
assure him that it is not new. I worked
on many Cenelec and IEC main
committees and technical
subcommittees in the late 1980s and it
was common then.

Among the prevalent attitudes were:
‘we don’t use it in our country and
nobody else shall’, or ‘we use a less
compliant method but nobody shall
increase the level of test’, or ‘we call it
something else and will not have the
name changed’. None of these were
technical arguments, all were
commercial, but they usually resulted
in a dilution of the standard.
Sometimes the delegates were
unashamedly non-technical and there
solely to prevent change.

I myself operated as a lobbyist for a
British manufacturers’ association with

“Write to the  Editor, IEE Review,
Michael Faraday House, Six Hills
Way, Stevenage, Herts SG1 2AY,
UK (fax +44 (0)1438 313465;
ieereview@iee.org.uk), including
IEE membership grade if approp-
riate and a full postal address.
Letters selected for publication
“ may be edited for length

a zeal of which I am ashamed in
retrospect, although I never betrayed
my professional status. But who else
will pay for this work but interested
parties? I agree that the process of
consultation and representation needs
overhaul but, like voting in elections,
only those already interested will
bother. Anyone looking for technically
based altruism in international dealings
is gong to be disappointed, I regret to
forecast.

MARTIN GILBERT (Fellow)

Totnes, Devon, UK

End of an era

The recent discussion in the letters
pages of IEE Review as to whether digital
TV is worthwhile to the viewer is
sterile for two reasons. The first is that
digital TV is going to happen, whether
merited or not, simply because a lot of
lovely money is to be made by the
practitioners. The second reason is that
television programmes have become so
trivialised and so witessly crude that
no one of any sensibility is going to
extend their viewing beyond the end of
the analogue era, even if they haven’t
stopped already.

D.L.A. SMITH (Fellow)

Loughborough, Leics, UK

Million dollar dowsing

I read with interest, amusement and
ultimately disappointment the recent
letters in IEE Review about dowsing.
The IEE should not lend its credibility
to claims of supernatural activities.
Electrical engineering is founded on the
scientific method as the term is
generally understood by scientists and
engineers. Let’s leave it to others to
publish unproven anecdotes on junk
science.

Someone with a claim to paranormal
skills should submit their belief to an

independent test. This is easily done,
and the James Randi Educational
Foundation is offering $1 million to
anyone who can demonstrate any kind
of paranormal activity, including claims
for dowsing. Details and an application
form are at www.randi.org
In fairness to potential claimants, 1
should add that James Randi cautions:
‘Many applications that are received at
the James Randi Educational
Foundation from dowsers who express
great wonderment at why the million
dollar prize has not already been
awarded, when dowsing is such an easy
thing, they say, to demonstrate... Each
dowser goes away from any trial of
their powers, dismayed by their failure,
puzzled at the reasons for the failure,
but always capable of coming up with a
reasonable, to them, excuse. That excuse
may be any one of many. It may be an
unfortunate arrangement of the planets,
improper temperature or humidity, a
problem of indigestion, too much
ambient noise or too much silence or a
poor attitude on the part of the
observers. These are not invented
excuses; they are all drawn from my
personal experience in testing these
folks.
IAN S. PARRY (Member)
Richmond, Surrey, UK

Made in Manchester

I have been investigating the origins of
Manchester encoding, as respected data
communications authors Stallings and
Halsall quote one method of generation
and Tanenbaum the inverse. Numerous
online searches of Inspec and
Compendex, the University of
Manchester website and various
searches of the Internet drew a blank.
After correspondence with the above
authors T have been advised that a PhD
thesis was written at the University of
Manchester in the early 1950s which
defined it. The reference was unknown.
is there any reader who knows who the
PhD author was and the date, or even
better how to contact the original
author?
ROGER FORSTER (Member)
Systems Engineering Faculty,
Southampton Institute
roger forster(@solent.ac.uk
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NEW PRODUCTS

Colour display for Web terminals

Hitachi has announced a new
SVGA colour STN display,
designed for the PC and Internet
browsing markets. The 10 inch
display has a high contrast ratio of
50:1 and a brightness of 200
cd/m?, together with a fow power
consumption of just 2 W. It is
suitable for point-of-sale, point-
of-information  and  Internet
terminals.

The high contrast ratio of the
SX25S003 is achieved through
the use of multi-line drivers. The
transmissive CSTN display has a
resolution of 800 x 600 pixels with
265 000 colours and operates
from a single +3-3 V supply. The
display also boasts a response
time of just 270 ms.

The SX25S003 achieves a high
brightness using Hitachi's CFL
backlighting  system,  which
requires less power to run than a
traditional CFL backlight. During
operation, fluorescent tubes need

to reach, and maintain, a certain

temperature for efficient
operation. However, a large
proportion of the heat generated
by the tube is dissipated into the
surrounding materials, S0
additional power has to be
supplied to keep it sufficiently hot.
The CFL for the SX25S003 display
is completely enclosed within an
evacuated glass flask, which
ensures that the heat generated is
used to raise the temperature of
the fluorescent tube. This in turn
means less power is needed to
operate  the display  and
backlighting.

Enter 901

Seaward’s new

Combi

The Combi Compact is the latest
hand-held all-in-one installation
tester from Seaward Electronic
designed to comply with current
legislation such as BS7671 and
EN61557. The microprocessor-
controlled device, with a wide
range of functions, has an internal
memory capable of storing up to
1500 test results for printing or
downloading to a PC via an infra-
red RS$232. Seaward also supplies
a free software package that can
be used to store test results.
Enter 902

Parents regain
control of

on-line costs

British inventor Andrew Goodwill
has come up with a novel way for
parents to regain control over
escalating on-line telephone
costs.

TIC (timed Internet connection)
is a small hardware device that
plugs into a computer's modem. It
incorporates a telephone-style
numeric keypad that allows a
parent to program and therefore

control the amount of time that
the modem is operative in any
24-hour period.

The user replaces their existing
modern cable with the new TIC
device. One end of the TIC is
plugged into the modem’s
telephone cable socket, and the
other end fits into the phone point
on the wall; a small numeric
keypad allows for programming

Once the TIC has been
programmed with a defined
connection time, it starts to work
as soon as the user connects to
the Internet. Operating via several

built-in  timer  circuits, it
disconnects itself from the
Internet  once  the  pre-

programmed time limit is reached.
A warning signal is issued five
minutes before disconnection
takes place. TIC can also be
programmed to ensure that the
Internet connection cannot be
resumed after the initial ‘time out’.
It features a series of LED lights
that show whether the unit has
been tampered with, or whether
an unauthorised person has
attempted to re-program it. All
features are password protected
for additional security.

Enter 903

Get real

Reliable timing behaviour s
crucial in  the demanding
environment of real-time

embedded systems development.
Hitherto, developers have had to
rely on testing to establish timing
reliability. ~ Unfortunately, this
approach is unlikely to uncover all
the subtle race conditions and
task interactions that cause timing
failures. The Real-Time Architect,
from York-based Realogy, a
division of Northern Real-Time, is
designed to enable real-time

software developers to fix the
timing  behaviour of  their
applications right from the start,
delivering  100% predictable
timing behaviour at deployment.
Real-Time Architect combines
the run-time kernel part of the
market proven SSX5 RTOS with a
new and unique off-line
scheduling and optimisation tool,
the Time Compiler, allowing the
timing behaviour of an application
to be fully analysed.
Enter 904

Machine vision gains In-Sight

Conventionally, machine vision
systems can be categorised into
two broad classes: general-
purpose, hard-to-program, high-
end systems, for the ultimate in
performance, and single-purpose
‘smart cameras’ for the more
basic vision tasks.

The In-Sight 2000, from
Cognex, is designed to bridge the
gap between these two very
different ends of the machine
vision spectrum.

To provide flexibility without the
need for complex programming,

In-Sight  employs a  novel
spreadsheet  interface  for
configuring applications, allowing
users to select tools and
parameters through a series of
simple menus and dialogue
boxes.

A hand-held control pad allows
for rapid navigation through the
worksheet's cells and menus,
enabling the user to quickly
configure an application, and to
make on-the-fiy changes to the
application at runtime.

Enter 905

Easy learning by solid state

A British company has invented a
Minilab system that aims to
revolutionise  the  teaching
process, especially in the field of
language learmning.

After two years’ research, with
close liaison with a number of
schools and colleges, Audio
Design Services examined the
current methods of language
training. Invariably this meant the
use of cassette units and the
setting up of lessons was a
process that normally had to be
carried out outside class times to
maintain lesson times.

As a consequence, ADS has
produced an enhanced memory
PC system that enables hundreds
of hours of lessons to be stored
on the hard disc at the start of the
term. Any lesson can be ‘dragged’
down to any student station by
using the mouse.

The unit allows the student all
the facilities of a standard

cassette in a solid state form. It is
supplied complete with
headphones and microphone
with the facility to listen, rewind,
record and communicate with the
teacher.

The fact that lessons can be
downloaded individually means
that a class can have as many
lessons delivered as there are
students, with each having the
facility to record answers directly
onto the hard disc for the teacher
to download at the conclusion of
the class.

Enter 906
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INDUSTRY FILE

The ideal way for smaller companies to promote their services

and products to the 131,000 readers of /EE Review. Remember

you can respond either directly to the company or through the

reader inquiry service. If you do contact the company directly,

please tell them you saw their advertisement in /EE Review.

Advertise your service for £105
Phone 01438 313311 * Fax 01438 318361

Y2K — GET READY FOR

SOME NEW ENGINEERING

CPD short Courses — Engineering

Engineering is moving fast, and not just in
terms of technology. In the new
Millennium, the changing face of the
industry demands more than new
equipment — it calls for new skills.

On our CPD Short Courses, we'll bring
you right up to date with everything that's
happening at the cutting edge of modern
engineering. What's more, we'll give you
the practicat skills to deal with it —
though the benefits don’t end there.

As well as modernising your engineering
abilities, you'll improve your chances of
building a stronger career. And because
we operate strictly practical, industry-
related courses, you'll find a use for
everything you learn.

We're now taking bookings for our 3-day
courses in Communications Engineering.
Computer Vision, Data Engineering and
Human-Centred Systems; including
Medical Information Systems. All courses
are IEE CPD registered and can even
lead to a full MSc.

For a brochure contact:

Louise Bethell, Short Course Co-ordinator,
School of Electronic and Electrical
Engineering. University of Birmingham,
Edgbaston, Birmingham B15 2TT

Tel: 0121 414 4347 Fax: 0121 414 4291
Email: L.C.Bethell@bham.ac.uk

OR VISIT OUR WEB SITE AT:
www.eee.bham.ac.uk/cpdshort/index.htm

COMMITTED TO RESEARCH-LED TEACHING AND
THE PROVISION OF LIFE-LONG LEARNING

Enter 300
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% Powerlearning &

A ScottishPoiner Company

...... the best technical training for your people

HV Operational Safety Low Voltage Courses
% Two Superb Training Complexes — % Live Testing and Fault Finding
near Liverpool and Glasgow
Risk Assessment
* HV Refresher Courses (2 days) -

with Live HV Practical Exercises Inspection and Testing (C&G 2391)

* On-site Training and Competence Electricity at Work Regulations

Assessment

L A

Portable Appliance Testing
* 1-day Courses in Safety Legislation (C&G 2377)

for Managers

* [EE Wiring Regulations
* Safety for Non-Electrical Personnel (C&G 2380)
* Health Sector - HTM 2021 etc % Public Lighting and Street Furniture

Craft Skills
* Cable Jointing (including Live LV Working)
% O/H Line - Hot Clove Working

For a full course programme, please contact
Jim McCulloch on 01236 727721

¢y E-mail - jim.mcculloch@scottishpower.plc.uk

INVESTOR IN PEOPLE

or visit us at www.powerlearning.co.uk
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INDUSTRY FILE

UNIVERSITY OF

BATH

Department of Electronic

MSc & CPD in
ELECTRICAL

39'&1%’(% & Electrical Engineering
g G

POWER SYSTEMS [P}
o n:s*“s IEE Registered CPD Provider

DISTANCE LEARNING
Qualifications for Professionals

P Improve your career potential
P Develop management effectiveness
P> Reinforce your awareness of current developments

> Enhance your company’s operational effectiveness
and competitive edge

Designed for Power Engineering Professionals worldwide, the Bath MSc offers maximum
flexibility, choice and control. You can join at any time and study at your own pace. Gain an

MS¢, Postgraduate Diploma or study modules for Continuing Professional Development (CPD).
This course can also be studied full-time.

For further information contact:

MARIE FRASER (IEFE)
Centre for Distance Education
University of Bath ¢ Bath BA2 7AY ¢ UK

Tel: +44 (0)1225 826878 e« Fax: +44 (0)1225 826849 e Email: cde@bath.ac.uk
Web: http://www.bath.ac.uk/Departments/DACS

CAREER LEADERS FOR BUSINESS AND INDUSTRY

Advancing Learning and Knowledge in Association with Business and Industry

Enter 302

Mortgages for
Professionals

GRADUATE AND PROFESSIONAL FINANCIAL SERVICES

01285 884300

Electronic Design Engineers -
Advance your Career Prospects

Flexible study for an MSc by distance
learning over the Intérnet

MSc Advanced

Microelecfroqics for
Industrialists

= Acquire new skills and knowledge

= Study at home at times convenient to you

= Remote access to ECAD design tools

= Tutor support by e-mail and videophone

" IGDS course developed with EPSRC support

= Enrolling NOW for intakes in May and
November 2000

Modules as Short Courses s Independent advice
Starting May 2000

= Microelectronic Design (10 credits)
Starting fune 2000

= Advanced Electronic Design Automation
(10 credits)
Starting fune 2000

® Industrial Management (5 credits)

Flexible Mortgages

One week courses

in Applied Digital
Signal Processing

% The University of Southampton, Institute of Sound and Vibration
Research offers a range of specialist one week courses including:

 Measurement and Acquisition Feb 2000
Adaptive Methods Mar 2000
Active Control of Sound and Vibration Apr 2000

" bsp Algorithms and Programming Ma; 2000

.. The courses are [EE/IMechE CPD registered. A Certificate/
Diploma may be awarded on completion of several courses.
An MSc in Applied DSP will be awarded for the full programme.

To find out more, call Maureen Strickland or write to her
at the Institute of Sound and Vibration Research, University
¢ of Southampton, Southampton SO17  IB}

Call 01703 592294 NOW

Fax: 08703 593190 e-mail: adsp@isvrsoton.ac.uk
Internet: www.isvr:soton.ac.uk/Courses/MScADSP/

University

m 1GDS 1; of Southampton

Enter 303

PACT 7The Universities of DS

Sheffield & Newcastle
CPD & Posigraduate Courses in
Process Automation
Forthcoming modules -
® Control Schemes & Strategies  (PA/54)
® Batch Control & Appl Software (PA/55)
¢ Chemical Eng Principles (PA/56)
Scheme Administrator, Dept AC&SE, Mappin St
Shefficld $1 3JD T: 0114 222 5197 F: 0114 273 1729
pact@shefac.uk  www.shefac.uk/~pact/

e Fee free Re Mortgages available
* Special schemes for IT Contractors

Enter 304

mortgages@gradprof.co.uk

www.gradprof.co.uk

Don'’t delay. For more information contact
Roy Attwood NOW on Tel: 01204 903667
or Fax: 01204 370916 or write to:

AMI Co-ordinator, Bolton Institute,
Deane Road, Bolton, BL3 54B.

E-muail: r.atwood@bolton.ac.uk

Web site: www . ami.bolton.ac.uk

YOUR HOME 1S AT RISK IF YOU DO NOT KEEP UP REPAYMENTS
ON A MORTGAGE OR OTHER LOAN SECURED ON IT
A life policy may be required, written quotations available on request
Loans are subject to status and secured against a mortgage on your home
A member of The Kestrel Network which is regulated by the Personal Investment Authority
Morigages are not regulated by the PIA

Enter 305
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Ask for a free demo disk or visit:

www.picotech.com

4(0), 1480 306395 - Fax: +44(0) 1480 396296 ;|

~ E-maif-post@picotech.com

P&B TECHNICAL SERVICES

PROTECTION RELAY TRAINING
SITE AUDITS & SYSTEM STUDIES
ENVIRONMENTAL TEST FACILITIES
BOUNDARY STREET
MANCHESTER M12 5NG
TEL 0161 230 6363 FAX 0161 230 6464

E-mail: mail@pbeng.co.ulk
Web: http://www.pbeng.co.uk

Enter 307

Enter 308

If you are interested in, involved in, or want
to learn about:

VARIABLE SPEED DRIVES
AC & DC Motors, PWM Inverter Drives,

" Cyclo-convertors, Synchro-convertors, etc.
Then see our site on the Internet:
http://ourworld.compuserve.com/
homepages/orangent

ORANGE ENTERPRIZES
Fax & Phone: 00 44 (0)1327 703317

Bermuda A
R N S
Projects L.td D
QUALITY
Worried about a Project — Don’t

We can help you deliver your
Project to Time, Cost & Quality

Tel: Project Mgt Specialists 07771 767853
e mail: Bermuda. Projects@btinternct.com

HIGH-VOLTAGE TRAINING

1 Wide range of well established Standard and
Customised HV/LV Courses for Electrical or Non
Electrical Personnel.

A Practical exercises on a fully operational Power
System at Middlesbrough or Aberdeen.

- Courses can be held at customers premises.

~1 industrial Electronics Courses also available.

THE FARADAY CENTRE LTD
Unit 3, Stephenson Court, Skippers Lane Industrial Estate,
South Bank, MIDDLESBROUGH, Cleveland T$6 6UT
TEL & FAX NO: 01642 - 467236

Enter 309

Need a custom Device Driver?

Code Mechanics Limited
specialise in low cost
custom Windows NT,
98/2000 Device Drivers
and other Windows based
application software.

For an estimate visit our web site
www.codemechanics.co.uk or email us
enquiries@codemechanies.co.uk

Enter 312

UPS Protection
for Networking ‘
Applications  EEEW

For low cost UPS with a
lifetime guarantee*, see

www.smart-ups.co.uk

*5-year guarantee, including batteries

Enter 313

PAR MICROWAVE AND
NGL/S RF SPECIALISTS

® Design and Manufacture
® Research and Consultancy

® Antennas, Positioners, Filters

® Systems, Turnkey Solutions

¢ All to customer specification
Tel: 01568 612138 * Fax: 01568 616373
Web: www.g-par.co.uk E-mail: g-par@q-par.co.uk

Enter 310

Enter 311

¢ High Voltage Training
e Electrical Technology
o Health and Safety

o Project Management
» People Development in Call Centres

Main suppliers of Training to

NORWEB & NORTHWEST WATER

For more information and a
copy of our brochure please
call FREE on
0800 371397

s
o
& %o

g,
5

;“: Tel: 01257 225225 Fax: 01257 225836
aza

vertex

@& a United Utilities company

Vertex Training and Conference Centre, Little Carr Lane, Chorley, Lancs PR7 &JTl

Training Solutlons

FRO M

o Water Technology

o Cuble Jointing

e Overhead Lines
o Leadership Development

o Computer Based Training

Enter 314
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THE COMPUTER

Iinteractive magazine
for computer

professionals
® News 3%:’
® Meetings Hall P
® Articles s
® Discussions -
e Catalinks — o
an Interactive 3
product service 4
® Careers — Including i:j
® Virtual Milkround =

for graduate
recruitment
® Recruitment
Consultants Directory =
giving access to s
hundreds of jobs @2
® Job vacancies
in

IEErecruitment
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INVESTOR IN TROMLE

Western Power Training
Venture Way, Taunton.
Somerset TA2 8DG

WESTERN POWER

TRAINING

High Voltage Systems Operations
Maintenance of Electrical Equipment
IEE Wiring Regulations
AM2 Test Centre
Electrical Safety etc.

H. V. Live Line Training
Tower Climbing and Rescue Training
MEWP Operation (IPAF approved)
Public Lighting Authorisation
City & Guilds Courses and Examinations

Tel 01823 286901
Fax 01823 254701
Email: bfox@westernpower.co.uk
Web:http://www.wptraining.org.uk

For a brochure, dates, information or active advice
please telephone, fax or write to:

The Training Centre of
South Western Electricity plc
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W O R L D TELECOMMUNICATIONS C O NGRESS

® ® incorporating

1S$2000

tHE first

Major World Telecommunications
evemnt of The New Century

B 7- 12 MAY 2000 | International Convention Centre | Birmingham | UK

To complement the conference
sessions a day of technical visits
has been arranged to reflect the
themes of the Congress.

An imaginative social programme,
providing time for essential
networking is also planned.
Events include : a Welcome
Reception, a traditional English
Village Fete, a Classical Concert
by Birmingham Symphony
Orchestra, a Musical Revue from
popular West End shows and a
farewell Banquet with entertain-
ment in the grounds of a | 7th

Century stately home.

REGISTER NOW

For full programme details visit:

www.wtc2000.org

WTC/1852000 Office,

Savoy Place, London,

WCZR 0BL, UK.

Tel: +44 (0)20 7240 3839

Fax: +44 (0)20 7240 8830
E-mail: wte@iee.org.uk
Websitethttpi//www.wtc2000.0rg

Sponsors: ® Alcatel ® BT # Ericsson # Fujitsu # Lucent Technologies # Marconi ® Motorola ® NEC = Nokia ® Nortel Networks ® Orange = Siemens & Telenor =

The World Telecommunications Congress, incorporating ISS

(International Switching Symposium), takes place in Birmingham,

UK from 7 - 12 May 2000.

WTC/1552000 will be unique in bringing together delegates, from

service providers to network operators and suppliers, to confront the

fundamental issues which face the industry over the next decade.

The conference will address the following key themes impacting the

telecommunications industry:

® The IP world - how will we make
it work?

Switching investments: living with
risk.

What’s your network 1Q?

Towards the mobility dream.

Smarter network and service
management.

Who will create the future?

Format of sessions:

B Invited Sessions - hot issues to
stimulate lively debate.

B Overview Sessions - papers
addressing a broad range of
technical and business issues.

Enter 019

Access technologies beyond 2000.

Information services beyond 2000.

B Specialist Sessions - papers
addressing detailed technical issues
with ample time for interactive
questioning.

B Executive Track - 30 top CEOs
debate the future shape of the
industry - put forward your ideas
and hear the outcome.

New:for 2000
B Tutorials - key speakers addressing
technical, business & regulatory

topics. N
P New for 2000
B Post-deadline Sessions - planned

for the final day to give a strong
last minute, scoop content.

New for 2000
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SOFTWARE FOR
ELECTROMAGNETIC DESIGN

Leading companies in the USA, Burope and
Japan have recognised the importance of
sound conceptual design and are using Vector
Fields advanced FE analysis software for
products as diverse as recording heads,
motors, actuators, loudspeakers and body
scanners.

The new version 7 of the 2D and 3D
packages includes improved pre and post
processing and analysis modules with many
unique features. For full information contact
the elecrromagnetics design specialists:

Vector Fields Ltd

24 Bankside, Kidlington

V- VECTOR FIELDS | Oxford OX5 1JE

s s e e cae o Tel: +44 (0)1865 370151

- Fax: +44 (0)1865 370277

E Mail: info@yvectorfields.co.uk
Web: http:// www.vectorfields.co.uk
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The National Instruments Measurement and
Automation Catalog 2000 is the leading
resource EOT engineers ElDd scientists
secking the most effective computer-
based measurement and automation
solution for their application.

The catalog details the complete line of
National [nstruments products with
comprehensive wtorials, product
specifications, and selection guides -— all
designed to help engineers and scientists
develop integrated computer-based
measurement and automation

NATIONAL applications.

ﬂnsmumm‘rr
National Instruments

Phone: 01635 523545

Fax: 01635 523154

e-mail: info.uk@natinst.com
Website: www.natinst.com/uk
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To be world-class, your company needs to create a project
management culture—one that works

T And that’s what ESI’s comprehensive
fj?j,i‘jlﬂf",{%efjﬁ; curriculum teaches.

EST’s experience in developing project
management and improving organisational
project management capabilities is unmatched.
To date, more than 200,000 people from 50
countries around the world have benefited
from ESI’s project management courses.

Beyond public training courses, ESI also offers
customised training programmes, on-site
training, strategic project management
consulting, methodology, mentoring, and more.

If you'd like to receive our latest training
catalogue, call Nadine Pincemin on
020 7915 5621 or fax on 020 7915 5632.
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Power and Quality Recorder

The PsQR offers high resolution transient data capture and continuous logging of all
P.Q. parameters at a very competitive price. It is designed for use by both the power
utilities and industrial and commercial users.

P.OR f The following P.Q. parameters are continuously
Pawer & Quabiy It . 3 8| recorded in a 16 week circular buffer:
* Voitage ¢ Current * Frequency e Power
® Flicker e Harmonics ¢ Imbalance
Data is also captured as high resolution triggered
waveforms:
o Interruptions e Surges e Sags  * THD
For further details, please contact:
Head Office
Leading Edge Research Limited
Unit 15, Lisburn Enterprise Centre,
Ballinderry Road, Lisburn, Co. Antrim, BT28 2BP
Northemn Irefand
Tel: +44 (0) 28 9060 4100
Fax: +44 (0) 28 9060 4141 '\ \LER
Email: support@Ileritd.com \ \’
www.lerltd.com
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ETAPe PowerStation®
Power at your fingertips®

PowerStation is a true, 32-bit power systein
analysis software, developed for the Microsoft®
Windows® 95 and NT* operating systems. OTI
engineers have combined their technical
knOV\'hO\‘V, engmeenug cxperience, customer
feedback, and the latest computer technologies
to produce the ultimate enginecring analysis
package.

Program capabilities include Short-Circuit,
Load Flow, Motor Starting, Transient Stability,
Cable Derating, Cable Sizing, and Protective
Device Coordination,

For a free demo CD, contact:

Operation Technology, Inc.

23692 Birtcher Drive

Lake Forest, CA 92630

949-462-0100 Fax: 949-462-0200
oti@etap.com  www.etap.com
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Most engineering
problems now have
the same solution:

MATLAB

CATALIST

This space will be seen by 131,000
members of the IEE

Advertise your brochure for £425

Just send it together with 50 words of copy,
and we will do the rest

IEE Review, Michael Faraday House
Six Hills Way, Stevenage, Herts.
SG1 2AY

Mark for the attention of

Lesley Batchelor

No matter which branch of engineering or science
you may be in, there’s a MATLAB solution for you.

MATLAB integrates computation, visualisation and
programming in a flexible, open environment.
Designed to handle large and small technical
projects in industry and academia, MATLAB
provides an intuitive language for expressing
problems and their solutions mathematically and
graphically.

Integrate Simulink and Stateflow to model and

simulate dynamic and complex systems interactively.

Choose from over 50 further toolboxes to build your
platform; everything from Fuzzy Logic to Robust
Control, from Mapping to Neural Networks.

Call now for your free no-obligation

information pack on 01223 423200 or
e-mail on info@camcontrol.co.uk.
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The best distribution
companies are ADEPT at
analyzing their electric
distribution systems

Now includes:

® Protection and Coordination
® Fully unbalanced harmonics
® Transmission line constants

Features:

@ Model halanced or unhalanced, looped or
radial systems with any combination of three-
phase, two-phase, or single-phase laterals

Optimize equipment location and configuration

True Microsoft® application with graphical user
interface

Built on PTP’s PSS/Engines core analysis
product for power system analysis. Also used
in GIS/DMS systems

On-line bug report and feature request
provision

NEW PSS/ADEPT 3.0
i PSS/ADEPT 3.0 from Power Technologies
(PTI), the world leader in power system
analysis, is a powerful and easy-to-use
B electric network simulation program for
planning, designing and analyzing
distribution systems.
PSS/ADEPT 3.0 can model balanced or
unbalanced, looped or radial systems
with any combination of three-phase, two-phase, or single-phase laterals. Short circuit
calculations are available for three-phase, phase-to-ground, phase-to-phase-to-ground
and phase-to-phase faults. Motor starting analysis can be used to determine the impact
of starting individual or multiple machines in the system. PSS/ADEPT 3.0 can also

perform capacitor placement optimization and tie open point optimization.

OWER TECHNOLOGIES®

4 A Stone & Webster Company

24-hour worldwide support - USA +1 518 395 5075 « UK +44 1565 654999 + Malaysia +60 3 731 2809

Power Technologies, Inc. 1482 Erie Boulevard
PO. Box 1058, Schenectady, N.Y. 12301-1058 USA
Tel: 001 518 395-5000 Fax: 001 518 346-2777
E-Mail: software.solutions@stoneweb.com

Power Technologies, Ltd Cranford Court, King Street, Offices at:- USA, UK,
Knutsford, Cheshire WA16 8BW South America, India, Malaysia
Tel: +44 (0) 1565 650388 Fax: +44 (0) 1565 750376

Web: www.pti-us.com




