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ABSTRACT

Technological progress in a number of areas including micro-electronics, micro-electromechanical systems (MEMS),
power cells and propulsion systems are presenting the possibility for a new breed of flight systems known as Micro
Air Vehicles (MAV). The unique characteristics of these small air vehicles present opportunities for their application
to a range of both military and civil operations, generally focussed on reconnaissance and surveillance tasks. In order
to provide the necessary functionality in such vehicles, they will require autonomous functionality. Therefore control
systems and autopilots will be required that have a high level of complexity. Conventional approaches to control
system design have historically required comprehensive mathematical models, generally derived from extensive wind
tunnel testing. It is unlikely that this level of expenditure would be forthcoming for the development of future MAV
systems. This on-going project at Blue Bear Systems Research aims to develop alternative physics based approaches
to platform development and control system design. Phase 1 of the project was successful in demonstrating an MAV
airframe in the 25 to 30cm wingspan class, but due to weight and technology limitations, the flight control algorithms
were separately demonstrated on a 1m wingspan vehicle. This paper discusses the Phase 2 project which aims to
bring together these separate technology threads to deliver an integrated MAV prototype system. The paper
describes the development of innovative fast-prototyping processes, addressing both the design and manufacture of
an example airframe and also the development of the flight control system hardware and software. The techniques
developed have been shown to offer an accelerated development cycle from concept through design to first flight.
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