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Abstract 
Robots operating in open-ended unstructured environments should be able to perceive and 
manipulate unknown objects that are randomly presented to them. Imitation learning has come to 
the forefront as a promising tool to teach robot new skills. Despite its importance, visual learning 
has been relatively less investigated for imitation learning compared to kinesthetic learning due to 
the difficulties that arise during visual perception of unstructured human demonstrations. In this 
talk, I will present model-free approach for tracking multiple unknown objects only from RGB-D 
sensor without any prior knowledge [1-4]. This produces history data of not only their positions but 
also the changes of shape, which constitutes the semantic knowledge of human demonstrations. 
This research proposed the simultaneous object learning and tracking framework (SOLT), which 
enables to represent arbitrary objects and identify captured point cloud data as the learned objects 
at each time step. To discuss the feasibility of this method for representing dynamic relations of 
human behavior and deformable object states, I will talk about how the proposed SOLT method 
can be expanded into learning hierarchical structure in object manipulations. 
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