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Abstract: 

Bipedal robotic walking has a great potential to become an important part in our everyday life.  However, 

realization of satisfactory walking performance is a very challenging problem.  My Ph.D. research 

investigates methodologies for achieving dynamic, versatile, and energy-efficient bipedal robotic walking, 

both fully actuated and under-actuated, based on nonlinear control theories.  Previous work based on 

orbital stabilization and the Hybrid Zero Dynamics framework suffers from lack of versatility because it 

drives the joints to follow a certain walking pattern, which is defined as the relative evolution of joint 

positions in a complete walking cycle.  Instead of orbital stabilization, my approach is to achieve 

exponential stabilization, which forces a biped to track a specific time function exponentially fast and 

contributes to significantly improve the walking versatility.  Future work will focus on energy efficient 

bipedal robotic walking.  
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