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Abstract: 

Recent robot technology (RT) has made remarkable progress in both manufacturing and 

service sectors. Because of this RT advanced technology, there are growing demands to 

make robots work more friendly and flexible coordinated with human for service. There are 

many research and developing works undergoing for robot and human interaction, such as 

assistance and supports of human by robots in manufacturing, inspection and maintenance, 

entertainment, education, bio-medical applications, rehabilitation and techno-care of aged 

people. Robot is required to have the more flexibility and adaptation control to human 

behavior, more friendly robot and human interface, and estimation capability of human 

intention some way to make more proactive motion. There are a lot of problems to solve 

them with robotic sensor, actuator, control, communication and interface with human.  

This talk is an overview of the Multi-scale robotics, based on the Cellular Robotics System, 

which is the basic concept of the emergence of intelligence in the multi-scale way from 

Organizational Level, Distributed robotics to Biological Cell engineering and Nano-

robotics, which was proposed more than 30 years ago. It consists of many elements how the 

system can be structured from the individual to the group/society levels in analogy with the 

biological system. It covers with the wide range of challenging topics, but intelligent 

robotics is focused in this talk: 

1. Distributed autonomous robotic system 

2. Cooperation and competition of the multiple robotics system 

3. Individual robot level, Brachiation Robots and Multi-locomotion robots,  

4. Medical robotics and simulator, 

5. Micro and nano robotics system 

6. Bio analysis and bio-synthesis: bio-robotics system 

7. Cyborg and Bionic System 

8. Other systems. 

Then I mainly focus on Robotics and AI and refer to applied areas for the future hybrid 

system to improve the quality of life of human. 
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Abstract: 

While the futuristic vision of micro and nanorobotics is of intelligent machines that 

navigate throughout our bodies searching for and destroying disease, we have a long way to 

go to get there. Progress is being made, though, and the past decade has seen impressive 

advances in the fabrication, powering, and control of tiny motile devices. Much of our work 

focuses on creating systems for controlling micro and nanorobots as well as pursuing 

applications of these devices. As systems such as these enter clinical trials, and as 

commercial applications of this new technology are realized, radically new therapies and 

uses will result that have yet to be envisioned. 

 

Brad Nelson has been the Professor of Robotics and Intelligent Systems at ETH Zürich 

since 2002. He has over thirty years of experience in the field of robotics and has received a 

number of awards in the fields of robotics, nanotechnology, and biomedicine. He serves on 
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journals. Prof. Nelson is the Department Head of Mechanical and Process Engineering at 

ETH and has been the Chairman of the ETH Electron Microscopy Center and a member of 

the Research Council of the Swiss National Science Foundation. He also serves on boards 

of three Swiss companies. Before moving to Europe, Prof. Nelson worked as an engineer at 

Honeywell and Motorola and served as a United States Peace Corps Volunteer in Botswana, 

Africa. He has also been a professor at the University of Minnesota and the University of 

Illinois at Chicago. 
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Abstract: 

Development of robotic technology for medical application is a complex endeavor. 

Engineers with little or no formal medical training must understand highly evolved medical 

requirements as well as the state of the art in robotics engineering. The standard for 

accepting a new medical innovation prior to use in the clinic is extremely rigorous. In light 

of these challenges, even in the more relaxed constraints of research devices, model driven 

design and control engineering is required to supplement highly evolved and rigorously 

trained human skills. Lacking a general theory of models in medical robotics, this talk will 

introduce the use of models in medical robot system control and design through examples 

from the work of our students and collaborators. 
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Abstract: 

In this presentation, I will discuss three topics on soft robotics. 

First, I will talk about my works on soft robots. Since 1986, I have been developing various 

types of soft actuators; they include pneumatic rubber actuators, thin artificial muscles, 

functional rubber surfaces, and ion conductive polymer actuators. I will be discussing them 

and their applications to medical robots, soft power support suits, musculo-skeletal robots, 

and Giacometti robots. 



Then, I will talk about the MEXT KAKENHI project on soft robots in Japan, which was 

initiated in 2018 with a budget of 1.2 billion yen and a research period of five years. It is an 

interdisciplinary project, in which approximately 100 researchers and students participate 

from various fields such as mechanical engineering, electrical engineering, computer 

science, biology, zoology, medicine and etc. I will talk about several examples of our recent 

progress. 

At the end of my talk, I’d like to discuss about the significance of soft robotics in the 

history of science and technology. I think soft robotics is a value changer. While traditional 

robotics has been seeking for power, accuracy, and certainty, soft robotics seems to accept 

and utilize the contracting features, uncertainty and fuzziness, for example to accomplish 

jobs easily which traditional robotics has difficulty to do.  

Similar trends can be found recently not only in robotics but also in other fields such as 

material science, computer science, and industries. I will discuss this trend with the help of 

a Japanese word “E-kagen”, which has two contrasting meanings and I will conclude that 

soft robotics can be a pioneer of this trend in science and technology. 

Koichi Suzumori received his Ph.D. degree in mechanical engineering from Yokohama 

National University in 1990. He worked for Toshiba R&D Center from 1984 to 2001, and 

for Micromachine Center, Tokyo, from 1999 to 2001. He was then a Professor at Okayama 

University from 2001 to 2014. Since 2014, he has been a Professor at Tokyo Institute of 

Technology. He has developed various types of new actuators and applied them to new 

robots including soft robots, micro robots, and tough robots. He established a start-up 

venture company, s-muscle Co., Ltd., in 2016, which puts his soft thin artificial muscles 

into practical uses. He is a project leader of the MEXT KAKENHI project on soft robots. 
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