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Introduction of myself
Ø President of the Robotics Society of Japan (2019~)
Ø Vice President of the Japanese Society of Baby 

Science (2020~)
Ø PI for JST RISTEX R&D Project “Legal Beings: 

Electronic personhoods of artificial intelligence and 
robots in NAJIMI society, based on a reconsideration 
of the concept of autonomy” (2017~)

Ø PI for NEDO Project on Innovative AI Chips and Next-
Generation Computing Technology Development/ 
Development of next-generation computing 
technologies, entitled “Exploration of Neuromorphic 
Dynamics towards Future Symbiotic Society” 
(2018~)

Today‘s Two Topics
•A review publication: Minoru Asada and Oskar von 

Stryk. Scientific and Technological Challenges in 
RoboCup. Annual Review of Control, Robotics, and 
Autonomous Systems, Vol.3, No.1, pp.441--471, 2020.

• Introduction of my project: Exploration of 
Neuromorphic Dynamics towards Future Symbiotic 
Society



RoboCup has removed several types of
boundaries between:
•competition organizers and participants
•short- and long-term achievements
•academia and industry
•nations
•university-level research and project-oriented 
STEM education for primary and secondary 
school children

Today‘s Two Topics
•A review publication: Minoru Asada and Oskar von 

Stryk. Scientific and Technological Challenges in 
RoboCup. Annual Review of Control, Robotics, and 
Autonomous Systems, Vol.3, No.1, pp.441--471, 2020.

• Introduction of my project: Exploration of 
Neuromorphic Dynamics towards Future Symbiotic 
Society http://www.ams.eng.osaka-u.ac.jp/nedo-nmd/?lang=en
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What is Neuromorphism?
1. Grasp the essence inherent in the neural mechanism of the 

brain and body
2. Design and implement artifacts as its engineering 

realization
3. Obtain a new insight of the neural mechanism of the 

biological system through its process and results
4. Feedback to engineering reproduction. à 2
ØPhilosophy of a new interdisciplinary approach by mutually 

permeable dynamic circulation microscopically and 
macroscopically in science and engineering
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Neuromorphic dynamics

Cybernetic computing that 
connects artificial intelligence, 
computational neuroscience, 
and semiconductor devices

Establishment of 
neuromorphism (neuromorphic 

dynamics theory)

Analog memory device 
for neuromorphic 
hardware and its 

application

Reservoir calculation by 
spin torque oscillator for 
neuromorphic dynamics

Investigation and exploration of 
characteristics and functions of 
nerve / body integration 
dynamics, validation at RoboCup
@ Home

Spike-induced 
ordering: 
Stochastic 
neural spikes 
provide 
immediate 
adaptability to 
the 
sensorimotor 
system, Yonekura
and Kuniyoshi, 2020.

Efficient and diverse action generation by 
coupling dynamics of the body and the nervous 
system

Ishihara and Asada, 2011-2019

Connection between Physical 
Reservoir Computing and 
SoftRobotics:
Ø Future body for humanoids
Ø Energy-efficient processing 
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