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Abstract

Project IRMA is a Configurable Virtual Reality System for Multi-purpose Industrial Manufacturing Application.
The objective of this Project is to develop a number of low-cost, PC-based Virtual Reality technology
demonstrators.  This new presentation technique combines existing core technology with integrated and
enhanced modelling and simulation tools to create a suite of industrial software solutions.

This paper will offer an interesting insight into the good and bad aspects of initiating and running an IMS
Project.  It will also outline where and how we think we could have done things differently and where we feel
our best successes have occurred.
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This paper documents the technical and management
experiences of the IRMA Project Management Team and
offers an interesting insight into the positive and negative
aspects of initiating and running an IMS Project.  It
outlines where and how, with hindsight, we think we could
have done things differently and where we feel our best
successes have occurred.

1 WHY CHOOSE THE IMS PROGRAMME?

IMS awards a prestigious label to Projects.  IMS
endorsement substantiates a Project’s technical credibility
and certifies its commercial potential.
The technology required to make IMS Projects successful
is not available in any one Organisation or in any one
Region.  International collaboration on such Projects
spreads the level of technical risk and offers a greater
potential of success.  The level of individual partner
investment is comparatively small contrasted to the
overall Project investment.  Although success cannot be
guaranteed, the gearing involved is so high that individual
investment is certain to show acceptable results and/or
spin-offs through contacts with other industries and
research establishments.

2 HOW THE PROJECT EVOLVED

Project IRMA grew out of a successful European Eureka
Project, ALASCA, which involved three of the partners.
These partners wanted to work together on a new
collaboration and BNFL agreed to lead the new Project.
This began in Europe as a Framework 5 IMS Growth
Project and in parallel, was developed as a full IMS
Project following interest by Japanese, American and
Swiss industry and research establishments.
The IMS Project includes representatives from all the
above regions in both industry and research areas.

3 WHAT IS PROJECT IRMA?

Project IRMA, IMS 97007, was approved in June 2000
and is scheduled to last for four years.
Project IRMA is a Virtual Reality Project aimed at
producing low-cost industrial VR Technology solutions for

the evaluation of the ‘cradle to grave’ operation of the
industrial enterprise.  It has the unique ability as a
visualisation tool to interactively immerse people in data.
This visualisation tool will demonstrate process and
product design, control and monitoring validation and
training modules.
Historically this technology has been available in bespoke
packages only and is expensive and specialised.  The aim
of Project IRMA is to greatly reduce the costs involved by
producing a generic ‘core module’ which will run on
Windows NT technology.  This core module will be
configurable at low cost to the needs of Small to Medium
Enterprises (SMEs) and larger companies by offering links
to their existing technology.
The Intelligent Virtual Factory (IRMA) will combine real
and proposed manufacturing operations in a Virtual
environment to enable the optimisation of the 6 key
functions of a factory, namely:
Process Design, Product Design, Process Control,
Process Monitoring, Plant Maintenance, and Staff
Training.
The Project will use Virtual Reality techniques to enable
process and product designers, process engineers,
trainers and operators to interact with a realistic ‘virtual
workplace’ (a sub-set of the Intelligent Virtual Factory).
System validation will use test bed facilities in the
following industrial environments:
• Manufacture of White Goods’ Components,
• Shipbuilding
• Telecommunications
• Motor Vehicles
• Chemical and Mechanical Manufacturing Processes.
 The aims of the Project are to improve factory safety and
‘life-time’ profitability of new products by:
• Reduction of capital and start-up costs,
• ‘Lean’ energy operation with reduced operating

costs, and rework, resulting in reduced discharges
and emissions to the environment,

• Optimisation of product quality for cost-effective
production,



• Reduction of cost and time effects of product
changes,

• Process monitoring and control designed with
operator input,

• Better trained operators, with a reduction in training
costs.

The project will use applied research to develop solutions
for:
• the health and safety aspects of immersion of the

operator for long periods in the interactive Virtual
Environment,

• the secure, high integrity and high speed data
transfer of commercially sensitive data and
knowledge between head offices, factories and
businesses of the global enterprise.

The project will last for around 4 years.  It will package the
results for exploitation.  The VR products developed from
this Project should result, over a three year sales period,
in the implementation of several hundred workstations,
ranging from 45-60 K$ for use by Small to Medium sized
Enterprises, up to 900 K$ for systems for use by
multinational companies.  This will result in the creation of
substantial businesses in manufacturing, selling and/or
renting the systems with substantial pay back for the R&D

investments, and provide a major contribution to the
introduction of advanced technology innovation into
industrial manufacturing.
The composition and expertise of the consortium
(industrialists, research establishments and SMEs from a
diverse range of the project regional partners ), will ensure
that all risks are identified and resolved.  A well managed
project programme, combined with a comprehensive
dissemination and exploitation plan, will ensure the
success of this Project.
The core innovation that Project IRMA brings to the
industrial workplace is to combine current technology
with new developments in simulation and process
modelling to create the Intelligent Virtual Factory.  To
transfer the technology to the business environment will
require the creation of new low cost industrial Man
Machine Interfaces (MMI) and computer hardware
solutions combined with a suite of software packages

that are compatible with existing company systems.  The
end product will have to be simple to configure, without a
requirement for computer literate people.  This will be a
prime necessity for the benefits of the technology to be
viable for use by all sectors of industry.

4 OBJECTIVES OF THE IRMA WORK
PROGRAMME

Scientific:  to integrate research and developments in
VR, Simulation, CAD, etc., to create a suite of technology
solutions for the Total Life Cycle modelling of the
Industrial Enterprise.
Technical:  to develop and demonstrate, using a number
of pilot sites, computer based VR systems for improving
the factory operations of, for example, Process and
Product Design, Plant Monitoring and Control and
Training.
Industrial:  to address the organisational and personal
issues relating to methods for improved training, working
conditions, effects on the environment, skills, etc., through
the application of VR technology.

5 WHO IS PROJECT IRMA?
Figure 1 shows the partners in the Project.

6 BENEFITS ARISING FROM PROJECT IRMA

A benefit of the IRMA solution is the ability to evaluate
and quantify the ‘Total Impact’ of the industrial enterprise
on society, with the results validated as a ‘new key
component’ of the ‘Total Life Cycle’ business case.  The
evaluation of the business case will include the following
considerations:
• The design of manufacturing processes that

minimise the use of electricity, gas,
chemicals and water, etc.,

• The design of solutions that generate
minimal process ‘by products’ such as
effluents, liquid toxic chemical discharges,
aerial (smoke, acids fumes, chemical)
discharges,

• To minimise the requirement for disposal of
metals and plastic materials, etc.,
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• To create solutions that create a safe,
healthy and secure working environment for
all personnel, working processes and
equipment, in the factory environment,

• To minimise the social impact to the general
public.

 The IRMA Project does not address a specific area of
application, but all domains dealing with the
manufacturing process, whatever and wherever it is
manufactured.  The fields of applications could be
complex and require very highly skilled workers (as
aeronautic and space industries, complex engines or
turbines, radioactive and some chemical engineering
process) or, on another hand, less complex mass
production engineering with a large workforce.
 Figure 2 shows the industries involved in the Project
IRMA Demonstrators ; a diversity of production sectors.

 
 Figure 2

7 STATUS OF PROJECT IRMA AT THE END OF
THE FIRST YEAR

After a slow start as a result of the difficulties of creating
partner relationship and from the agreeing of the technical
work plan, the project has met its aims and objectives for
the first year.  The project specification has been finalised,
work programmes agreed, and technical development and
potential solutions identified.  The project partners are
currently working on the core development programme
packages for the project leading to a successful ‘proof of
principle’ demonstration.  For the EU partners this will be
at the end of the second year.

8 OUR OBSERVATIONS FROM THE FIRST YEAR
OF AN IMS PROJECT

8.1 Proposal Preparation

Be prepared for a long and tortuous path to achieving IMS
endorsement.
Following discussions with interested parties, it is in
practice the Project Manager who will write the
Proposal/Work Programme.  The remaining partners are
supportive and input constructive criticism on technical
boundaries and information about their organisations and
personnel.  The work plan is written in the style of ‘what’
the Project aims to achieve to gain IMS endorsement and
Regional approval for funding.

8.2 Company Collaboration Agreement (Legal
Agreement)

The Company Collaboration Agreement (CCA) has to be
agreed by all participants and this process is iterative
before the final document is ready for signature.  It is
difficult to get it agreed by all partners and all IMS
Regions’ representatives.

The CCA has the longest timescale for agreement of any
project documentation, therefore changes after signature
should be resisted.

8.3 Multi-National Company Infrastructure and
Communication

When agreeing to lead both a new European Region and
the International Project BNFL was unaware of the scope
of work and the responsibility this would entail to co-
ordinate, integrate and manage such a project.  The
infrastructure of the BNFL organisation, with offices
around the world (Belgium, Japan, USA, France, Sweden,
etc.), has been invaluable in resolving problems through
the ability to arrange ‘face to face’ communication either
with intermediaries residing in the BNFL offices or through
video conferences with the Project Manager in the UK.
The capability offered by the BNFL structure and
connections has permitted relatively inexpensive methods
of communication between all regions.  The integration of
the Project has also been made more straightforward
because of these links.  Without this assistance the
integration of the Project would have been very much
more complex and demanding.

8.4 Approved Proposal

Until the Proposal was approved for funding the partners’
understanding of the Project was very subjective.  Each
had his own understanding of how the Project was to be
achieved.
The submission document only outlines the work plan and
was prepared some time before the work was approved
so changes may be unavoidable.  Once the Project has
been endorsed it is necessary to decide ‘how’ the
objectives can/will be achieved.  There is a critical need to
establish early in the Project what each partner CAN bring
to the Project and what each partner IS PREPARED to
contribute.
The parameters of the work plan must be defined early in
the project to avoid excessive slippage of programme.
This is when each partner voices its interpretation of the
proposal and two interpretations are never the same!
Some partners may want to change or increase the scope
or direction of the Project to satisfy a specific need of their
Company.  Others may try to reduce the scope
questioning whether or not the full Project is achievable in
the time scale and to cost.  This could mean work plan
revision, work package reallocation and ‘tweaking’ of the
tasks.
It can take 12 months to fully understand everyone in the
consortium and to become a cohesive group and to
productively work as a team.  This interchange can take
up to 50% of the time and 30% of the costs in the first
year.
Standards are a core requirement for inter- partner
technical communication and a Quality Plan must be put
in place and agreed.
The first meeting should establish what each partner
hopes to achieve from participating in the project.  There
is a need to establish committed and pro-active leaders
for each work package, and each task within it, who will
steer the work package to its goal.  It is only through
logical technical discussion that a sensible, achievable
solution evolves that meets the contractual agreement.
There may be a need to stand firm on resisting some
requests which are obviously beyond the scope of the
original proposal

8.5 Forming relationships

There is a need to be tolerant and respect different work
ethics and cultures.  Some prefer to work slowly and
methodically, others like to develop ideas in a more rapid
fashion.



The first year has resulted in forming working
relationships between technical partners and
user/demonstrator partners and in fully understanding the
scope of the Project and the associated work plan
definition.  The creation of a cohesive IMS Project from
elements developed by the individual Regions has
evolved and been agreed to avoid duplication of effort or
major deviation from the approved IMS Project.
Once a good relationship had been formed between the
partners and understanding of requirements was agreed
work was able to commence on the tasks.  Continued
good communications between the partners, and an
easily accessible database accessed via a web browser,
has ensured dialogue has been maintained and this has
contributed to the success of the first year.

8.6 Language and Communications

Language differences can cause problems in
communication and technical understanding - in addition
to varied comprehension of certain terms, for most
English is not their first language.  Some communicate
very well, others sit back and listen and offer occasional
remarks.
A glossary of terms, a ‘Project Technical Dictionary’, is
crucial - you often ‘think’ you know what the other person
is referring to but different cultures interpret words
differently.
Whilst all partners speak exceptional English it could be
noted that several were more comfortable when speaking
in a technical discussion rather than speaking socially.
Words and phrases (particularly in a technical
environment) can have different meanings to different
groups of people.  It is essential to ensure that everyone
is talking about the same thing when using the same
words/terms.
A one-day meeting is realistically only 11am to 3pm.  It is
very difficult to get partners to commit to more than one
day due to busy schedules.  The agenda is not
necessarily a realistic outline of how the meeting will go.
It is sensible to put the critical things either first or
immediately after lunch whilst everyone is fresh.  It may
be necessary to hold meetings more often than
anticipated, certainly in the early days.
The long distances and time involved in travelling to
meetings and the exhausting nature of conducting
meetings in a second language are not conducive to
social interaction between the partners except on a
superficial level (evening meal, for example).

8.7 Project Management
The management of an IMS Project is not an insignificant
activity.  If the Project is to be successful then the lead
partner must, at the outset of the project and preferably at
the proposal stage, take responsibility and accountability
for the management of the work plan, costs, time scales,
communications, etc., and for the organisation of
meetings and the collation of reports.
For a large Project an Administrator/Secretariat should be
included to set up and organise the project management
infrastructure, to manage a structured data management
system and to generally assist the Project Manager in the
routine activities .
Lotus Domino is a suitable data management system and
has the typical functions required of an industrial database
support environment for Project and data management
which use the latest hardware and software technology.
The figure below illustrates the implementation of the
Project IRMA distributed integrated Domino system.  The
core system module will be operated by the project
management team, which can be accessed by the Project

collaborators, and which can be expanded/enhanced to
meet the future requirements of the Project.

8.8 Data Management
Data Management is a critical Project Management task.
However, setting up a Data Management database is
somewhat difficult, time consuming and expensive!
Restricted access is a requirement, so entry to specific
data points is only permitted once a registered user
provides the correct account and encrypted password
information.
Low-cost secure access certificates are easy to obtain.
We purchased Verisign-approved BT Trustwise secure
access certificates.  These are not browser dependent
and offer secure Internet access from any valid Internet
Browser, anywhere in the world.  However, they are
Browser and Version specific so changes to browsers can
cause problems and/or additional expenditure.  They
require secure verification both at the browser access
point and at the server access point.
Problems are compounded by individuals’ lack of
understanding of IT in general and access to secure sites
in particular.  This makes getting the ‘buy-in’ to use the
database more difficult.

8.9 Lotus Domino Server and Note Client
Figure 3 shows the Lotus Notes/Domino Client.  It
illustrates how each Region can communicate using
e-mail and Domino connections through the main hub.

Figure 3
Lotus Domino is used as a management tool for the
efficient and cost effective management of Project IRMA
and holds all data in a highly secure environment.  Access
to general information has been given to all collaborators,
allowing them to read all documents and edit documents
they have produced.
Data consists of text, graphics, numbers, etc.  Specific
selection criteria will allow users to produce documents
and records with routine structures, ensuring a common
interface and look to all data, regardless of the type of
user and the experience they have with computers.  Large
documents can be attached to records in the database,
thus ensuring global access for reading.
The Lotus Domino REPLICATION schedule ensures that
all copies of the data are kept synchronised.  Thus the
overall impact is to ensure maximum performance for the
people needing the data most urgently, whilst keeping
open a route for all other users to see/edit the most recent
information
Within the Domino environment is Lotus Notes Mail.
Notes Mail can be used for communications between
individual collaborators and between the regions.  The
software provides point to point communications on a one
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- security administrator
- global home page for the Internet
- mail server, if required



to one, or one to many basis; Collaborators are able to
‘talk’ to one another on a general basis, or take advantage
of some of the seamless and integrated options that
Domino can provide.  The access restriction can be set by
the author of an entry through selection from a Project-
specific address list.

8.10 Managing the Programme

The global work programme is defined in the IMS
documentation but its implementation requires both a
methodical approach to the planning of the Project and a
logical approach to the decision making process.
Successful programmes conform to a structured hierarchy
of planning; the following is typical:
1. Agree goals
2. Formulate policy
3. Decide on strategic objectives
4. Decide on integrated strategic plan with time scales
5. Communicate functional targets
6. Formulate operational tactics
7. Monitor and appraise outcomes (feedback).
The decision making process has three basic options
which are defined below.
Autocratic: Solve the problem individually using
information available to you
Consultative: Share the problem with colleagues either
individually or as a group.  The decision may or may not
be based on their opinions
Group: Share the problem with colleagues as a group.
Generate and evaluate alternatives.  Accept the solution
which has the support of the entire group.
In practice the process has to accommodate the culture
and 'characteristics' of the partners.  This results in a
composite solution which embraces elements of all the
options.

8.11 Regional Integration

The project has four participating regions: EU, Japan,
Switzerland and the USA, which, although integrated as
an IMS Consortium, are in practice working to different
start and completion time scales.  This is a consequence
of the fact that the EU, Japan and Swiss partners are
being supported financially by their respective region's
authorities.  Each Region invites submissions for funding
at different times.  The mechanism for financially
supporting research is managed differently in the USA.  It
is not based on the ‘call for proposals’ principle through an
IMS programme.
In this project Japan commenced work first, followed by
the EU and Switzerland.  The USA Region, due to its
different approach to supporting IMS, relies on
Universities seeking NIST funds for projects.
The integration of the regions relies heavily on the
International Project Manager and his Secretariat to
provide an efficient infrastructure to create partnerships,
to co-ordinate the regions’ activities and to actively
manage the Project Database.

8.12 Dissemination

Dissemination of information, progress and results can
easily be achieved using a web page/site.  Setting up a
web site is relatively quick and cheap and offers the ability
to link to partners' company web sites in all the
participating regions.  Additions to the web site can be
arranged on a regular basis and a ‘what’s new’ page can
hold information about the latest developments.

9 WHAT COULD HAVE BEEN DONE DIFFERENTLY
WITH GREATER EFFECT?

The timescale and the number of iterations of the
Proposal and the CCA document were a surprise.  It was
not expected that this would be so demanding in time and
man effort.  Being better prepared for this would have
been constructive.
As the funding for some of the Regions was granted at a
level below expectations a reassessment of the scope of
the Project was required.  This makes being as specific as
possible within the limitations of the original proposal
critical.
The role of Project Manager is demanding and perhaps
should not be combined with scoping the Project, leading
a work package and leading the technical work plan as
well.
There is a need to be realistic in the expectation of
achievements at technical and management meetings.
Accept that meetings may not achieve all the aims and
that there may be a need to hold more than anticipated,
especially in the early days

10 GREATEST SUCCESSES

A structured data management system was available very
early in the project to ensure that all Project
documentation was accessible to and had buy in by all
partners from an early stage.
The ‘how’ to achieve ‘what’ the aims of the Project
proposal described has been clearly defined and agreed.
The partners are enthusiastic about the Project and
confident of success.
All partners are now integrated and are a cohesive Project
team and the first year’s programme was achieved to time
and cost.

11 OBSERVATIONS FOR ORIGINATORS OF NEW
PROPOSALS

The ‘start up’ of an IMS project is slow, arduous, costly,
time consuming and frustrating, but once it has finally
come together as a cohesive focused project and partner
team the results are worth all the initial efforts.
To realise a successful project with a well-matched,
attuned team achieving tangible results one should:
• Select the partner mix carefully
• Be prepared for a long journey with many iterations
• Ensure strong leadership
• Be aware that funding may not be offered at the level

requested
• Ensure clear and frequent communication – be aware

that Europeans do not take well to video-
conferencing

• Try to ensure the Project Manager does not ‘wear too
many hats’, that is, not to be responsible for
numerous aspects of the Project

• Not take on the role of Project Manager if you also
expect to act as your Company’s technical project
representative

• Ensure you have strong support from your company
hierarchy

• Be as specific as possible within the limitations of the
original proposal

• Try to build in flexibility to your requirements
• Initiate meticulous data management methods
• Define terms accurately so there is no ambiguity
• Be aware that some partners have their own agenda

which must be kept in check



• Know that meetings often don’t achieve all you hoped
and that you may need to hold more than you think,
especially in the early days

• Prepare a Web Site, as it is a good dissemination
tool, both to partners and the wider world.
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13 CONCLUSION
This paper has discussed the IRMA experiences and its
solutions to date.
It is our belief that participating in an IMS has many
potential benefits, some of which have been identified in
this paper, and which we hope will ensure the success of
the IRMA project, but there are many pitfalls in the early
stages of the project.
Finally, all the difficulties, set backs and commitment in
time and effort are dwarfed by the potential technology
and financial gains and despite all the effort……………...

…………..it's worth it!
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