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Abstract: 
Conventional rigid robots provide high performance (e.g., high accuracy/speed) but can be 
dangerous for humans nearby, while recent soft robots offer inherent safety but may suffer from 
limited performance in some cases. Is there any way that we can leverage the advantages from 
both rigid and soft robots and create a new type of robot? To perform a complex robotic 
manipulation task, a good physical platform is not enough. We need a good perception system 
as well to better understand the state of the machine itself and the state of its interacted objects. 
Can we build a perception system that provides such rich information for feedback in real time, 
especially when the physical platform or the interacted objects includes flexible components with 
complex states? In this talk, I will present some of my recent work in addressing those 
questions. First, I will talk about the design of a shape morphing arm with variable stiffness for 
safe physical human-robot interaction. Second, I will discuss the design and perception of an 
exoskeleton-covered soft robotic gripper that employs embedded vision sensors providing high-
resolution proprioception and exteroception simultaneously. Last, I will describe the 
development of a tactile-reactive gripper with compliant joints that can perform cable 
manipulation tasks by leveraging vision-based tactile sensors (GelSight). 
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