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Summary. The ambitious short-term and long-term goals set down by the various national
space agencies call for radical advances in several of the main space engi- neering areas, the
design of intelligent space agents certainly being one of them. In recent years, this has led to
an increasing interest in artificial intelligence by the entire aerospace community. However,
in the current state of the art, several open issues and showstoppers can be identified. In this
chapter, we review applications of artificial intelligence in the field of space engineering and
space technology and identify open research questions and challenges. In particular, the
following topics are identified and discussed: distributed artificial intelligence, enhanced
situation self-awareness, and decision support for spacecraft system design.

12.1 Introduction
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12.2 Distributed Artificial Intelligence




T The so-called social component in the PSO algorithm requires at each step for each agent
to know the best solution found so far by the entire swarm. Interagent communication is, in
this case, direct and unlimited in range.
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2 At the time of writing, CLUSTER Il is the only one operational.
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Fig. 12.1. Two examples of orbital swarms assembling a given structure (source: [IP07]).
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Fig. 12.2. An optimized Earth-Venus-Earth-Venus-Earth-Jupiter-Saturn-asteroid trajectory.
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12.3 Enhanced Situation Self-Awareness
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4 A spacecraft is constltute
control, telemetry tracking and command, command and data handling, power, thermal
structures and mechanisms, and guidance and navigation [WL99].

5 The term optimization is not used here in the strict mathematical sense but rather to indicate
any procedure that aims to find a solution that is either optimal or suboptimal.
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6 In the case of spacecraft de
is ultimately proportionally linked to be the spacecraft’s total mass.

7 For an extensive qualitative and quantitative overview of these uncertainties, the reader may
consult [Thu05].
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