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Real-world robotic tasks often require control policies capable of handling multimodal
behaviors and local discontinuities, which naturally arise from the complex nature of real
environments.

Approaches that employ parametric and nonparametric models as policy models face
limitations in terms of learning cost and performance. This dissertation focuses on semi—
parametric models as policy models and further enriches non—parametric components to
present two novel semi—parametric policy models that efficiently and effectively capture the
multimodality and local discontinuities required for robotic tasks. i) Composite Gaussian
Process Flows (CGP-Flows): CGP-Flows introduce multimodal capabilities into the
nonparametric components. This approach accurately models complex, multimodal distributions
while maintaining computational efficiency. ii) Model Selection Gaussian Process Flows (MSGP-
Flows): MSGP-Flows introduce mode—seeking capabilities into the nonparametric components.
MSGP-Flows achieve efficient learning while ensuring sufficient task performance by ignoring
low—probability modes with data. The methods are validated through simulation and real-world
robotic experiments, including ball-shooting and object—grasping tasks. Experimental results
demonstrated that CGP-Flows and MSGP-Flows outperform existing approaches in terms of
accuracy, robustness, and computational efficiency.
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