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Joshua Owoyemi
Automatic Robot Learning from Human Demonstration

In this work, we explore strategies to autonomously analyse human behaviour, in order to
learn discrete structures and continuous parameters for robot skills. First, we collect
samples of tasks from human demonstrations. These demonstrations are automatically
segmented into action and movement primitives, from which manipulation and trajectory
parameters are learned. The learned parameters are collected into skills library from which
the robot learns to select appropriate behaviours for carrying our intended task. We
demonstrate this approach on robot learning of pouring tasks, adapted to different
variations and situations.
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A compact modeling of the head-related transfer function with spherical wavelets

The head-related transfer function (HRTF) characterizes the sound transmission from a
sound source to a listener’s ears, which is important in spatial hearing research and
applications for next—generation audio products. Recently, spherical harmonic
decomposition has been extensively used for modeling the HRTF spatial patterns. This
study proposed an alternative modeling method based on spherical wavelets which
outperforms the conventional method in terms the approximation error when locally
representing the HRTF. Furthermore, the expansion coefficients could well correspond to
the HRTF local features, which makes it a useful tool for the analysis and visualization of
HRTF spatial characteristics.
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Dynamic traffic assignment in commute problem

This research studies traffic congestions caused by morning/evening rush in urban area,
which can be traced back to Vickrey(1969). Commuters heading to the central business
district for work can congest bottlenecks in the transportation network. They choose
departure time to minimize their own cost, which leads to the dynamic user equilibrium
(DUE). On the other hand, road manager implements traffic control policies to maximize
social benefits. Based on analysis in comparisons of the two problems, we have contributed
to solution methods to the two problems and policy implications for travel demand
management in tandem multiple bottlenecks network. The future work is to expand our
findings to general networks by including route choice.
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Statistical Mechanics Analysis of Hamiltonian Estimation of the Ising Spin Glass
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