A software system developed by

a small UK company is starting

to make major headway as a
design tool in the world automotive
industry. Mike Farish reports

' hatever the factors that ultimately
govern the choice made by someone

buying a new car, one thing is cer-
tain; if they do not like the overall appearance of
a vehicle then they are highly unlikely to make
a purchase. Moreover this is something that will
be determined pretty much at first glance.

But rather more is involved in their making
that decision than just immediate and obvious
factors such as the vehicle’s external body-shape,
colour and internal trim. Much smaller details,
such as the proper fit of the doors and other
closures, will also play a part, not least because
the visual consequences of even very minor
deviations from ideal conformance may be exag-
gerated by the effects of lighting and shadows.
In other words deviations from the tolerances
sel for what might seem relatively minor build
details can have disproportionate consequences.
They can, in fact, go a long way to negating
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what might well be considerable levels of excel-
lence in other less visually obvious aspects of the
car’s design and manufacture.

Quality

The term by which this perhaps under-appre-

ciated aspect of engineering is coming to be

known is ‘perceived quality’. It is one that is

used frequently by John Maxfield, founder and

technical director of Icona Solutions - a small

company based near Manchester that started

up just five years ago as a spin-out from the

University of Leeds. But the company believes

it has the answer to the problem - a software

system called aesthetica that can be used to alert

designers and engineers to the visual effects of

deviations from engineering tolerances.
Moreover the system has already started

to make its mark in the world automotive

industry with several major vehicle manufac-

turers integrating it into their product devel-
opment processes. The very first sale of the
software, for instance, a little over three years
ago was to Nissan in the UK, which used it
in the development of its Qashgai vehicle.
More recently GM Europe used the software
to help refine the lines of the Opel/Vauxhall
Insignia that gained this vear’s European Car
of the Year award. Other users include Por-
sche, Bentley and Hyundai.

So why has the issue gained such promi-
nence lately and how does he software from
Icona help resolve the problems involved?

In answering those questions Maxfield
points up an irony in the way that design
technologies have developed over the past
couple of decades or so. He argues that the
increasing power and complexity of CAD
systems, as they have progressed from the
provision of simple 2D draughting to precise
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3D modelling capabilities, has meant that
designers have become used to the idea of
their design intention being represented with
absolute fidelity. “CAD systems always show
a perfect design,” as he puts it.

But in the real world of manufacturing
where digital design data is turned into
actual products then a degree of approxima-
tion will always be involved. As such manu-
factured objects will never quite comply
exactly with their associated CAD data. This
is where the aesthetica software comes in. -
By providing accurate representations of how
products will actually appear given various
tolerance conditions it allows judgements to
be made about jusl what levels of perceived
quality will be acceptable for particular
designs. In short, says Maxfield, in words
that initially seem slightly perverse: “We aim
to introduce imperfections into the process.”

In order Lo accomplish this the software
needs Lo be fed with several different cat-
egories of information. These include CAD
models, relevant tolerances and the physical
properties of the materials involved such as
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its Young’s modulus and tensile strength. It
is also necessary to add ‘constraints’, such
as the locations of welds or hinges. The
software will then calculate the deformations
produced by various tolerance conditions
and, just as importantly, provide a photo-
realistic display of the consequential visual
effects in various lighting conditions.

As such il is obvious that the software
is more than just a sophisticated visualisa-
tion package. It is, arguably, an odd sort of
hybrid - part photo-realistic graphics and
part engineering analysis. But when these
two capabilities are put together they form
a distinct and highly unusual tool that pro-
vides a means of integrating external styling
with precision engineering for the ultimate
business purpose of making vehicles more
visually alluring and therefore compelilive in
the market.

The information generated by the software
can be made available in various ways. It
can, for instance, be displayed at large scale
for simultaneous viewing by several peo-
ple at once, say on a ‘powerwall’, or more

conventionally on a single desktop screen.
Stereoscopic viewing is also possible. In all
such cases, obviously, it is for the viewers to
make subjective evaluations based on what
they see, though Maxfield says that it is also
possible to program the software to flag up
automatically particular degrees of deforma-
tion.

Procedures

But Maxfield also makes two other points
about the way the software can be used that
highlight the pervasive influence it can have
on working procedures. One concerns the
information used to drive the software and
the other the working practices it inevitably
fosters.

The first is {o stress that it is not simply a
‘one-off” tool for use during the development
of completely new vehicles. Instead he notes
that most vehicles are “evolutionary” in that
they incorporate elements from previous
models or predecessors in the same range. As
such a good deal of real, ‘hard’ information
about the variations in tolerances produced
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