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Abstract

Assistance with dressing is an essential care-giving task that could be performed by robots
and improve the independence of the elderly. However, robotic clothing assistance is
considered a highly challenging problem involving close interaction of the robot with
non-rigid clothing articles and with the assisted person whose posture can vary. Design of
an efficient clothing assistance framework involves reliable state estimation and efficient
motor skills learning.

In this thesis, Bayesian nonparametric latent variable models are applied to tackle two
problems of robotic clothing assistance. Firstly, the problem of reliable cloth state
estimation is addressed. Manifold Relevance Determination (MRD) is used to learn a shared
latent space for observations from a noisy depth sensor and accurate motion capture
system. This latent space is used to infer the accurate cloth state given only the noisy depth
sensor readings in a real-world setting. In the second part, the problem of data-efficient
motor skills learning for clothing assistance is addressed. Bayesian Gaussian Process Latent
Variable Model (BGPLVM) is used to learn a low dimensional latent space that can encode
the task specific motor skills for clothing assistance. It is demonstrated that performing
policy search reinforcement learning in this latent space outperforms learning in the
high-dimensional joint configuration space of the robot. Furthermore, this framework is
demonstrated as a user-friendly tool that can impart novel motor skills to bulky humanoid
robots.
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