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The objective of this project is to lay the foundations of powerful control-theoretic
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In Year 2, we focused on the dynamical behavior of deployable booms and the ; : 0 25 50 75 . 100 125 150 175 200 0 25 50 75 - 100 125 150 175 200
important challenge of avoiding collisions between boom’s structural elements or mele] meilsl
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We define this kind of collisions as “transient instabilities”™ in deployable booms. A Architecture, called Transient Trajectory Controller (TTC) which leads to inter-agent collisions Communication” Enabled
new paradigm to tackle these issues was developed, using techniques from multi-
agent/swarm literature like transient instability prevention methods that avoid inter- T=003s T=2425
agent collisions. We have adapted these techniques to deployable booms to PP T 044 .
guarantee safe deployment of booms and avoid collisions. We also present
computational simulations of boom deployment in order to validate our techniques L
and demonstrate its use for future space missions.
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An initial unstable deployment is simulated, switching off the control function,
resulting in inter-segment and segment- spacecraft collisions, with a constraint ratio 2) Intial structure stat. b) Production of transient instabil. a) Intial deployment phase. b) Final deployed state.
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framework provided within this work, as well as the stiffness and damping values of :
each of the hinges are varied automatically over the simulation period to achieve the Figure 4. Non-controlled structure deployment Figure 5. Actively controlled structure deployment

transient stability property of the mechanical structure.
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