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Abstract
Intelligence of physical agents, such as human-made (e.g., robots, autonomous 
cars) and biological (e.g., animals, plants) ones, is not only enabled by their 
computational intelligence (CI) in their brain, but also by their physical 
intelligence (PI) encoded in their body. Therefore, it is essential to advance the 
PI of human-made agents as much as possible, in addition to their CI, to operate 
them in unstructured and complex real-world environments like the biological 
agents. This presentation gives a perspective on what PI paradigm is, when PI can 
be more significant and dominant in physical and biological agents at different 
length scales and how bioinspired and abstract PI methods can be created in 
agent bodies. PI paradigm aims to synergize and merge many research fields, 
such as mechanics, materials science, robotics, mechanical design, micro/
nanotechnology, fluidics, optics, active matter, biology, self-assembly and 
collective systems, to enable advanced PI capabilities in human-made agent 
bodies, comparable to the ones observed in biological organisms. Such capabilities 
would progress the future robots and other machines beyond what can be realized 
using the current frameworks. In addition to general discussions about PI, this talk 
will include many case studies from various novel small-scale robots and biological 
organisms, where PI is dominant or the only solution.
Especially, bio-inspired soft-bodied miniature robots are presented as new 
multifunctional, adaptive and shape-programmable multilocomotion systems to 
operate in complex environments, such as inside the human body towards future 
medical applications.
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