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High quality service can literally mean the difference between a one time sale
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Expert Systems in Field Service - Is the knowledge
burden just too heavy?

 "Artificial Intelligence: the art of making computers that behave like the ones in movies" -
Bill Bulko

 Compared to field service operations there are few areas of business activity where the potential
benefits for exploitation of expert systems is higher, and fewer areas of computing where the
potential is both more overstated and under-realised. However, many of those that have tried are
left with the belief that technical knowledge management in field service is something of a Holy
Grail. This article outlines the issues to be faced when implementing knowledge management and
expert systems strategies in the service environment, and highlights new technology that can help
resolve them.

Distributing Explicit Knowledge

 Explicit Knowledge management has been the mainstay of skills
training since man learned to write. Explicit knowledge is also
the backbone of current knowledge distribution technology and
typically comprises the searching and retrieval of written text, or
structured data (databases). Explicit knowledge is all around us
in books, e-mails, TV shows, user guides, corporate systems,
and many other sources. Explicit knowledge is best defined as
the creation of a permanent record (written or electronic) of
something that you (or your business) knows.

 In field service the use of explicit knowledge is commonplace. Engineers will often refer to user
guides, technical manuals, call colleagues, and generally utilise any information they can lay their
hands on when assisting customers.

 The good news is that storing such knowledge and distributing it to others is simple, and well
characterised. These days no better example of this can be found than the world-wide web where
billions of documents, video clips, and audio samples exist. More importantly they can be

searched and retrieved at the touch of a button.

 The problem is, someone, somewhere has to write their (or other
people’s) knowledge down. Not only that, but they have to first realise that
they know something worth writing down, whilst still ensuring that only
relevant information is recorded. As a season ticket holder at my local
football club, I know the name of the person I sit next to at the match.
However, I can be reasonably sure no-one else in the world will require or
search for that piece of information. As a result I have never written this
down, or stored it electronically, so no amount of text searching will ever
find that snippet of information.

 However, it is frequently even worse! Often the person with the knowledge doesn�t even know
they have it! I was once being instructed on how to open a security door. I listened attentively, and
repeated everything I had been told. However despite numerous attempts I failed to open the
door. Finally, my colleague opened the security door for me, slowly this time so that I could see
every move. The trick seemed to be to release a button prior to turning the handle. This was
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omitted from her verbal instructions. I remember the moment she realised. "Oh, yes" she said, "I
forgot to tell you that part didn�t I". She hadn’t realised that she even knew! This "latent"
knowledge is very difficult to capture, and often comprises the majority of a person�s knowledge
assets. How many times do the "people who never write anything down" end up being the ones
who can fix almost anything?

 That�s not all, in some cases knowledge can be actively withheld, raising the need for
psychological strategies and covert interview methods for knowledge acquisition.  In the
workplace, knowledge and skills are often regarded as power. Intentionally hiding knowledge from
others can therefore provide both job security and financial reward. Naturally, sharing knowledge
can be problematical in such competitive information environments.

 It should therefore be no surprise that capturing knowledge in a form suitable for distribution is a
non-trivial exercise. More than 70% of the cost of a knowledge management system deployment
is typically expended in knowledge acquisition.

What Does That Mean for Service Companies?

 If there is a fundamental law of knowledge management it is that the manual capture your
experts’ knowledge and the loading of this into a computerised system is more expensive than
you think it is. Even when you think it is very expensive, it will cost more than that! Furthermore it
becomes even more expensive as the system (or knowledgebase) grows within the business.
This last point may seem obvious, but knowledge maintenance, and the related costs, can easily
be overlooked in the race to implement such “wonderfully shiny” new technology.

 In the service environment this sometimes exponential relationship between the complexity of the
serviced equipment and the knowledge acquisition costs is
critical. Some of the least formalised processes in the world
can be found in the diagnosis of complex high-tech equipment,
especially where the diagnosis has to be performed out in the
field. These processes are often informal because they are
very complex, incomplete, and some might say “intuitive”.
There may only be two or three ways to build a video recorder
successfully in the factory according to manufacturing
procedures, but there are a dozen ways it can fail in a
customer�s hands. Indeed it is this complexity of failure that
has lead to the widespread rise of the FRU (Field Replaceable
Unit). Maintaining equipment in this manner may well increase the cost of part replacement, but it
will significantly reduce the skill, time, and hence cost required to perform the repair.

 This variability also leads to another major issue with knowledge acquisition in a high-tech or
high-complexity environment - knowledge obsolescence. The product lifecycle for many high-tech
products is shortening rapidly, especially in the consumer electronics marketplace for example.
This not only creates new versions of products, which require retraining, but also means the
engineer is faced with multiple versions in the field at once. The traditional JITT (Just in Time
Training) method of engineer manuals and troubleshooting guides suddenly becomes very
cumbersome, and more importantly out of date far too quickly!

 All of the knowledge types outlined in the previous section can be easily discovered within the
service environment. The explicit knowledge of the technical manuals and the latent and hidden
skills of the engineers combine to create a complex, and benefit-rich environment for expert
systems. The potential is enormous, and will be exploited by many forward-thinking companies as
new technologies reduce knowledge acquisition costs to ever more manageable levels.
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Knowledge Acquisition Costs = Non-
Feasible?

 Many businesses are turning to electronic documentation,
and this does indeed remove the issues surrounding the
distribution of an explicit knowledge base. Electronic
distribution can also provide search mechanisms, some
based upon sophisticated natural language processing, but
this still requires an army of technical authors to develop and
maintain that document set.

 

 One recent step forward has been the rise of Case Based Reasoning knowledge systems. Here,
advanced search mechanisms are used to search “cases” (previous examples of failure, fully
categorised by experts) to find a previous "case" on which a repair can be based. This is, indeed,
a major step forward as it dramatically reduces the knowledge management overheads. Instead
of a team of technical authors constantly reviewing the manuals and adding new experiences,
experts draw on categorised real-world (or imaginary) examples to build the knowledgebase, and
hence share their "knowledge" as part of their daily work. However, this methodology is not
without it�s own problems, as the need to document these “good examples” or “cases” means that
the knowledge maintenance overheads do not disappear completely. Additionally, maintaining
these "approved, categorised, cases" which characterise the best practice in the business can still
have a substantial cost as the number of cases increase.

 Mathematical solutions to this problem have been described in academic circles since the turn of
the century, but it is only since the increase in computing power has allowed their deployment in
the fast-moving and reactive support environment that such systems have proven their capability
in reducing knowledge acquisition costs within service companies. These systems have adopted
various guises over the last few years, but are often classified as "heuristic" systems, meaning
systems which self-learn through discovery. Such systems can be visualised as a virtual
apprentice, one who watches everything that his master does, and formulates his own rules as to
why actions are performed, rather than reading his master�s book, and adopting his master�s own
explicit reasoning. Typically based on the mathematics of formal probability, heuristic expert
systems could theoretically therefore monitor the diagnostic and repair transactions on a large
service history database, and automatically create the rule set required to diagnose the faults. In
theory, just like the apprentice, they could even change their rule sets as new data contradicts
previously assumed "truths", following the effect on equipment’s failure patterns of external
factors such as seasonal climate changes, or changes in manufacturing.

 Furthermore, just like the apprentice, these systems
can apply learned knowledge to conditions outside of
their immediate experience such as diagnosing a failure
one type of vehicle because of it�s "experience" on
others, a technique called knowledge inheritance or
inference. However, as a general rule, if the system is to
learn accurately, it must be shown everything -
preferably more than once so that the salient features of
a diagnosis or fix can be extracted from the irrelevant
evidence (or noise). Secondly, such systems are
notoriously difficult to use, requiring multiple tests or
observations for each new diagnosis, then providing a

single answer.

 More than 70% of the
cost of a knowledge
management system
deployment is
typically expended in
knowledge acquisition
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 However, tools are now available that resolve many of these issues. Tools that allow self-learning
systems to enter into a dialogue with the user, and automatically generate the order in which
questions are asked, tailored to the user�s skills. These systems are the current state of the art,
and can provide good diagnostic accuracy with minimal knowledge acquisition costs.

Heuristics Research at the Interchange Group

 The Interchange Group has been active in researching the use of heuristics in the service industry
since 1989. Based on this early research the Interchange Group were the first service software
vendor to offer heuristic systems for the service industry. All type of AI and expert systems are
available from hypertext based document management systems, through natural language
document searches to Case Based, and probabilistic heuristic systems.

 

 The latest release adds diagnosis down to component level using recursive modelling of sub-
component architectures. For the first time, truly heuristic diagnostic systems can now diagnose
failures of both entire machines and sub-assemblies up to 99 levels deep, and then recommend
fix strategies and field visit avoidance for the most
complex equipment.

 This, combined with the careful integration of
Interchange’s diagnostic systems, means that the
diagnosis can be used to not only offer advice and
diagnosis, but also automatically select the right
engineer (with the right skills and parts) and/or pre-
orders all parts likely to be used (given the diagnosis)
where no engineer is available with the relevant
spares. The reduction in visit volumes (where simple
issues can be diagnosed and fixed without an
engineer attending), repeat visits (due to the engineer not having the appropriate parts), and on-
site time (as only qualified engineers are assigned) could be astounding.

 By integrating diagnosis with world-leading operational functionality the Interchange Group can
dramatically reduce your field service costs and radically improve your first time fix rates. Why not
give us a call, we love to talk about Intelligent Systems almost as much as we love to transform
our customer’s bottom line.

 Make all your staff appear to be experts, improve corporate competence, improve customer
satisfaction, and we’ll help you look after the ROI.

 " If you think competence costs - try incompetence."

 Johan Stael von Holstein
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The Company

Interchange Group is a leading supplier of strategic Mobile, e-Business and Customer Service and
Converged IP Solutions and Outsourced Managed Services.

Since our formation in 1976, we have successfully delivered solutions to over 150 leading
companies in over 16 countries across the world. Our solutions encompass wide range of business
sectors including: IT, High Technology, Manufacturing, Legal and Professional, Retail, Business
Equipment, Vending, Heating & Ventilation and Telecoms.

Interchange consultants provide best practice business and technical advice drawn from the
company�s real-world experience in providing mission critical solutions.

Interchange Consulting

The Interchange Consulting team underpins our mission to deliver Customer Excellence by helping
our customers to streamline business processes, reduce cost, recognise additional revenue streams
and deliver project objectives. All our solutions are delivered using our assure ™ methodology,
developed to increase return on investment and minimise risk in projects that will necessarily involve
significant organisational change.

assure ™ is a comprehensive risk management system designed to guarantee that the maximum
benefits will be delivered according to a formal specification, at the right time, in the right way, and
within budget through the provision of superior advice and assistance.

Key services available include:

·  Business Strategy ·  Technical Strategy ·  Information Strategy

·  Needs Analysis ·  Project Initiation ·  System Implementation

·  Benefits Quantification ·  Project Management ·  Benefits Review

·  Change Management ·  Process Design & Review ·  Exploitation and Evolution

The Interchange Advantage

We will work with you to develop strategic, operational and change management plans to improve
your business. Working together, we will help you to implement new streamlined operating
procedures, performance improvement, improved security and strategic backup / recovery
arrangements enabling you to focus your business resources on core, value adding tasks and
improved profitability.

After 25 years we know how to avoid the most common reasons for project failure and we�re willing
to put our fees where our mouth is with the unique Assure Guarantee. What other “business
partner” is willing to provide that level of assurance and commitment?

To find out how an assure ™ programme will generate greater returns, faster and guarantee delivery
of your business benefits, call Rob Stirling on 08700 716716 or visit our web site at
www.interchangegroup.com

 

 Interchange Group, Interchange Park, Newport Pagnell, Bucks, MK16 9PS England

 Email: info@interchangegroup.com Web: www.interchangegroup.com

 Tel : +44 (0) 8700 716716 Fax: +44 (0) 8700 716789


