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Real-time motion generation based on Spatially Quantized Dynamics and Riemanian
metric
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We advanced the Sgatially Quantized Dynamics (SQD) theory to accommodate any
given curve, enabling the simulation of bipedal walking with long strides and straight knees on
curved paths; an enhancement from its initial straight path limitation. Our exploration of robot
kinematics using Riemannian manifold led to fresh understanding in redundant manipulator inverse
kinematics. We also explored real-time decision-making and motion generation in the presence of
dynamic obstacles.
As a basis for our research, we engineered a 12-degree of freedom (DOF) biped robot with 3D printed
parts. Moreover, a high payload leg structure and a 15 DOF dual-arm robot were also created, serving
as modules for a humanoid robot platform.
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