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1 Public Summary

To include a human in the loop for control systems while maintaining certain autonomous
control properties, a shared control framework is designed for Image-Guided Therapy (IGT)
robots. The designed shared control combines the human teleoperation input with autonomous
obstacle avoidance. To optimize for both, sometimes conflicting, inputs, a Nonlinear Model
Predictive Control (NMPC) approach is employed. The NMPC implements reference tracking
to align with the desired end-effector velocity requested by the user and circumvents known
obstacles in the environment using a penalty function that penalizes the signed distance to
obstacles of the collision spheres surrounding the robotic manipulator. To optimize the per-
formance of the shared control, a Bayesian Optimization (BO) for parameter tuning of model
predictive controllers is utilized. The shared control is assessed through a within-subject ex-
periment for both the original and BO-optimized cases using a Virtual Reality (VR) setup
of the IGT robot. The experiment demonstrated that the participants are proficient in op-
erating the manipulator utilizing the shared control system and that the BO-optimized case
outperformed the original configuration.
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