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Super-distribution of motor intelligence realized by mechanical reflex devices
that integrate the three elements of "drive, measurement, and control"

Yoichi, Masuda
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In this study, we developed a new robot design theory in which we embedded
mechanical reflex devices in each part of the robot without using any sensors or microcontrollers to
generate motion such as running. One of the main results of this research is the development of a

new reflex device called an artificial neural device, in addition to the artificial muscles and
receptors developed in the past. This device has the ability to adjust the pneumatic force flowing
through the robot according to the force stimuli the robot receives from the environment and the
degree of activation of other artificial muscles. The new musculoskeletal robot using this device
has succeeded in moving eight artificial muscles of both legs, including antagonist muscles, in a
coordinated manner and achieved balance control in a two-dimensional plane without a computer.



600 100

5000 [2]
1
2
6.59km/h
€Y}
- [3]
@

1R0S2020 [1]

[2]



[31

ON/OFF

[4] 2
(51
[6]

[71L8]

[1] Y. Masuda, K. Miyashita, K. Yamagishi, M. Ishikawa, and K. Hosoda, "Brainless
Running: A Quasi-quadruped Robot with Decentralized Spinal Reflexes by Solely

Mechanical Devices." IEEE/RSJ International Conference on Intelligent Robots and
Systems (IR0S), 2020.
[2]

39 2C4-06
2021.

[3] T. Tanikawa, Y. Masuda, M. Ishikawa, "A Reciprocal Excitatory Reflex Between
Extensors Reproduces the Prolongation of Stance Phase in Walking Cats: Analysis on a
Robotic Platform. " Frontiers in Neurorobotics, 2021.

[4] :

33 2B2-
02 32 DAS2021  2B2-3 2021.
[5] Y. Masuda, R. Wakamoto, I, Masato, "Development of Electronics-free Force Receptor
for Pneumatic Actuators." Advanced Robotics, 2022, Accepted.
[6] :
34 DAS2022  1A2-2
2022.
[7] Y. Masuda, R. Wakamoto, and M. Ishikawa, "Artificial Receptor for Brainless
Balancing Control." Adaptive Motion of Animals and Machines (AMAM2021), pp. 69-70,
2021.
(el

34 DAS2022  1A2-4 2022.



4 4 0 3

Masuda Yoichi Minami Yuki Ishikawa Masato 23
Vibration- based motion generation without any sensor or microprocessor 2020
Asian Journal of Control 2587 2596
DOl
10.1002/asjc.2374
Masuda Yoichi 38
Brainless Walking: Motion Patterns Emerged form “ Weak” Motors and Muscles 2020
Journal of the Robotics Society of Japan 920 925
DOl
10.7210/jrsj .38.920
Tanikawa Toyoaki Masuda Yoichi Ishikawa Masato 15
A Reciprocal Excitatory Reflex Between Extensors Reproduces the Prolongation of Stance Phase in 2021
Walking Cats: Analysis on a Robotic Platform
Frontiers in Neurorobotics none
DOl
10.3389/fnbot.2021.636864
Masuda Yoichi Naniwa Keisuke Ishikawa Masato Osuka Koichi 8
Brainless Walking: Animal Gaits Emerge From an Actuator Characteristic 2021
Frontiers in Robotics and Al none

DOl
10.3389/frobt.2021.629679




14 0 4

Y. Masuda, M. Ishikawa

On Brainless-Control Approach to Soft Bodies: A Novel Method to Generate Motion Patterns by Pneumatic Reflex Devices

IFAC world congress

2020

A. Fukuhara, M. Gunji, Y. Masuda, K. Tadakuma, and A. Ishiguro

Bio-inspired Quadruped Robot Exploiting Flexible Shoulder for Stable and Efficient Walking

IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS)

2020

K. Miyashita, Y. Masuda, M. Gunji, A.Fukuhara, K. Tadakuma, and M. Ishikawa

Emergence of Swing-to-Stance Transition from Interlocking Mechanism in Horse Hindlimb

IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS)

2020

Y. Masuda, K. Miyashita, K. Yamagishi, M. Ishikawa, and K. Hosoda

Brainless Running: A Quasi-quadruped Robot with Decentralized Spinal Reflexes by Solely Mechanical Devices

IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS)

2020




2020

2020

2020

38

2020




38

2020

38

2020

38

2020

38

2020




33 DAS2021

2021

33

2021




