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THE NEW SIMULATION REALISM?

Aerospace International, December 1989

An edited abbreviation of a paper presented at the conference "Flight Simulation. Assessing the Benefits and Economics." Proceedings of all
conference papers are available from the Conference Office, RAeS, 4 Hamilton Place, London W1V 0BQ); tel: (+44) (0)207-499 3515.

Realism has gone far enough, and simulation technology should now be devoted to reducing costs and
improving general aviation training. This is the personal view of ROBIN ABLETT of the UK Civil Aviation
Authority.

Simulation is an essential element of modern aviation science. Apart from the significant cost benefits, it is
possible to practise many emergency procedures without threatening the aircraft, the instructor or the trainee.
Indeed it can be argued that some exercises could not be practised sensibly other than in a simulator. 1 would
like to suggest that for the large jet transport aircraft we should step back and take a careful look at the
benefits of further technical advance. In the case of smaller aircraft, perhaps there are opportunities for
development of devices of much lower cost.

The fidelity of simulators representing the large jet-transport aircraft has advanced to the stage where the
CAA has begun to approve devices on which pilots can convert to type without flying the real aircraft, provided
they are converting from an aircraft of a similar class. The FAA have taken this process even further.

There are still some minor criticisms of the fidelity of some parts of the flight envelope. Deficiencies when
making the transition to and from ground effect and the ATC environment are sometimes not represented as
realistically as possible. However, the question must be asked whether significant improvements in present
technology may be beset by the law of diminishing returns both in terms of cost and total realism.






Generic simulators

There may, however, be a case for producing generic simulators for GA aircraft. The current pilot shortage is
likely to last some time and there will be a continual need for pilots to move up from small piston aircraft via
turboprop com- muters to jets. The transition from propeller aircraft to jets may be aided significantly by the
use of generic simulators. The basic cockpit layout will need to be fixed in hardware terms, but some variation
in performance and handling qualities could be possible by the use of different software. In this way the
implications of large speed ranges, the ability to think more quickly and the very different handling qualities at
high altitudes and lower speeds can be taught and demonstrated cost-effectively.

Such a simulator would need a suitable shell, a simple motion system, and software based on the performance
and handling characteristics of a typical type.

The product would then be assessed as to whether or not it behaved like an aeroplane of the class it is aimed to
represent. It would be used to teach basic skills and could, to some extent, relate to the aircraft type which the
trainee intends to fly, by the use of suitable instruments e.g. an appropriate flight director.

It is highly unlikely that regulatory authorities would give any credit whatsoever for the issue of an individual
aircraft type rating. The use of such simulators would be a commercial decision by the operator. It could
reduce the training required, over and above that laid down by the regulatory authority, to convert to a new
aircraft type. A generic simulator could also be used by employers to assess applicants for aircrew posts.

To make generic simulators attractive, the price needs to make their purchase and use viable both for
operators and perhaps even for private individuals who are following the "self-improver" route. It has been
suggested that the target price should be around £200,000. This may raise a few eyebrows amongst
manufacturers but it should be remembered that the device will be very much less complex than its larger
counterpart (with no visuals) and potential volume sales should be greater.

To summarise, the technical fidelity of simulators for large transport aircraft has in general gone as far as is
necessary. The task for manufacturers now is to produce the same product at reduced cost.

There is a gap in simulator technology for the smaller general aviation aircraft which could be filled by generic
devices which, whilst not accruing benefit for the purposes of type rating, may aid in the transition from one
aircraft class to another.

Finally, there will be an increasing role for simulation in the development of future transport aircraft,
especially in defining the nature of the interface between the crew and the ever-more-automated aircraft. With



the aircraft becoming an element of a highly interactive air traffic management system comprising many other
aircraft and several ground agencies, it is necessary to use simulation to optimise the design of that system.

Cost and Sticktime
| Air | Simulator (4,600 h/y)
| 747-200 | $16,560/h, 2h | $478/h, 16h
| 747-400 | $17,160/h, 2h | $758/h, 16h

A reminder that realism pays came from Lufthansa's W.-D. Hass, who gave these 1989 figures to the Royal Aeronautical Society's simulation conference in his paper
"Economy of Simulation for Flight Crew Training".
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