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Abstract: 
To enable robots to work in unstructured environments and perform manipulation tasks with uncertain 

physical interactions, we have developed a novel manipulation trajectory generating algorithm that extracts 

motion harmonics from demonstrated motions and then uses the motion harmonics to compute the optimal 

trajectory for new environments. The generated motion trajectory not only resembles the demonstrated 

motions, but also satisfies novel constraints in the new environments. To best facilitate manipulation 

motions and prepare for uncertain physical interactions, we have also developed new grasping strategies for 

robots to hold objects with a firm grasp to withstand the disturbance during their physical interactions. 
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