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Abstract: Bio-inspired morphing flight vehicles (BIMFVs) can change their shape and structure to adapt to the
variations of the environments and tasks. As an intelligent system, BIMFVs can realize the cooperation of multiple
organs such as “eye”, “ear”, “brain”, “body”, and “wing”. The design of the intelligent control system mainly aims
to solve the problems such as “why to morph” and “how to morph” under the frame work of “perception, decision,
feedback, and actuation”, so that the flight vehicles (especially unmanned flight vehicles) can have strong autonomy,
strong adaptability, and strong survival in complex situations with disturbances and uncertainties. BIMF Vs represent a
fundamental, strategic, advanced, and cross technology, but its control system design faces a series of challenges. In
this paper, based on the development of intelligent control and bio-inspired technologies in recent years, the existing
results for the intelligent control of BIMF Vs are reviewed and analyzed. The results show that the design of BIMFV's
should achieve the leap from “method design” and “system design” to “environment-mission-system integrated
design”, i.e., “behavior design”. Furthermore, some frontier scientific problems together with some potential solutions
are proposed from the viewpoint of bionics, including hybrid mechanism and data driven modeling, bio-inspired

perception of multi-dimensional information, intelligent adaptive morphing decision-making, integrated control of
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morphing and flight, and safety control of the closed-loop system, and some possible solutions are given.

Key words: morphing flight vehicle; intelligent control; bio-inspired intelligence; safety control; behavior control
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Fig. 1 Aerial manipulator for capture missions developed by Beihang research group
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