Accurate visual surveying for dynamical estimation of slender
manipulators in extreme environments
Remote Applications in Challenging Requirements (RACE), Culham Centre for Fusion
Energy, UK Atomic Energy Authority.
Roger Powell
Email: roger.powell@ukaea.uk
Future fusion reactors contain components which must be transported using remote
maintenance systems with no human access. The components are so large that they and
the manipulators deform significantly under their own weight. Flexible, light-weight
manipulators are increasingly required in extreme environments including nuclear fusion
and space due to geometric and weight constraints.
A prerequisite to the control of such flexible manipulators and their payloads is the
acquisition of accurate and hence reliable estimates of time-varying position and velocity
coordinates. One approach is to process and fuse data from visual sensors in order to
determine estimates of position and velocity, taking into account the physics of the
flexible systems. Control of these systems requires application of state-of-the-art control
and modeling techniques.
This presentation will provide an overview of a range of RACE research that is
relevant to state-estimation and control of flexibly deforming systems, techniques which
are applicable to both nuclear and space manipulation tasks.
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