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Abstract: 

The properties of Euclidean motions are fundamental in all areas of robotics research. Throughout the decades, 

investigations on some low-level tasks like parameterizing specific movements and generating effective motion plans 

foster high-level operations in an autonomous robotic system. In typical applications, before executing robot motions, a 

proper quantization of basic motion primitives could simplify online computations; a precise calibration of sensor 

readings could elevate the accuracy of the system controls. Of particular importance in the whole autonomous robotic 

task, a safe and efficient motion planning framework would make the whole system operate in a well-organized and 

effective way. All these modules encourage huge amounts of efforts in tackling challenges, such as the uniformity of 

quantization in non-Euclidean manifolds, the calibration errors on unknown rigid transformations due to the lack of data 

correspondence and noise, the narrow passage and the curse of dimensionality bottlenecks in developing motion 

planning algorithms, etc. Therefore, the goal of this talk is three-fold: quantization, calibration and planning for 

Euclidean motions. 
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