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Proposal of a novel motion-instruction scheme employing weak force-induced
voluntary movements and multi-dimensional comparison with ordinary schemes
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Four kinds of machine-based motion instruction methods were examined and

compared.
The methods were " indicate” ; non-force stimuli indicate motions to learners, " induce

(trigger)” ; weak external forces induce learners to move their body parts intentionally,
cooperate” : both the machine and learner cooperatively move learner’ s body parts, and
enforce” ; external forces enforce passive motions on learners.

The explanatory factors were (&) a power-charge ratio between man and machine, (b) man-employed
sensations, (c) with/without error-feedback, (d) with/without muscle activities, and (e) a sense of
initiative for motions, and the objective factors, i.e., the motion-instruction performance measures
were motion reconstruction accuracies, and motion learning efficiencies.

”



(1)
(@)

)

®3)

H27

H28

(Indicate)

(b)



(Induce)

(Cooperation)
(Enforce)

just
noticeable difference, IND
/
H29 H30
(Indicate)
(Induce)
(Cooperation)
(Enforce)
x FB
(Indicate) V/Tx No (Induce) FHx On (Cooperation) FHx Off

(Enforce) RHx Off
FH Flexible haptic RH Rigid haptic V/T Vision/Tactile No
NoFB On On-line FB Off Off-line FB

R1 R2
1
Stepl,; 2 Step2;
Step3;
Step4,

JND



H27

H28

H29 H30

(Induce)
(Cooperation)
(Enforce)

(Enforce)

(Indicate)

100

FH (Flexible haptic);

(@
JND Weber
(b)
JND Weber

(Indicate) 7
HMD head mountdisplay

RH(Rigid haptic);

VIT (Vision/Tactile); /

No (No FB);

FB

On (On-line FB);
Off Off-line FB



Recognition Go Strategy

x On RHx On

R1 R2

JND

(2N m

(b)

JND

(©

After-

While-Perceiving Go Strategy

@)

FH
JND
30
)
(2N m
JND



9 8 0 9

Naoaki Tsuda, Seiya Miyamoto, Yukiya Kado, Sojiro Uemura, Yoshihiko Nomura, Norihiko Kato 26
Design of a pendulum-type crutch-walk training device for presenting sensation to be falling 2021
Artificial Life and Robotics 195-201
DOI
85
/ 2019
1-14
DOI
Yoshihiko Nomura, Shinichi Inagaki, Norihiko Kato, Tokuhiro Sugiura 12-3¢4
Perceptual and Reproductive Learning for Line Drawing Strokes Using Active Wheel-Based Finger 2019
Tactile Interface
International Journal on Advances in Intelligent Systems 220-228
DOI
Takaaki YASUI, Fumihiro AKATSUKA, Yoshihiko NOMURA and Tokuhiro SUGIURA 5
Human velocity-change perceptual characteristics in passive movements of shoulder and/or elbow 2019
joint
Bulletin of the JSME, Mechanical Engineering Letters 1-11

DOl




Fumihiro Akatsuka, Yoshihiko Nomura, Tokuhiro Sugiura, and Takaaki Yasui 1-11

An exoskeletal motion instruction with active/passive hybrid movement - Effect of stiffness of 2018
haptic-device force feedback system -

Artificial Life and Robotics, 1-11
DOI
Yoshihiko Nomura, Yoshiaki Kashino, and Tokuhiro Sugiura 11-3¢4
Line-Drawing Presentation Strategy with an Active-Wheel Mouse After-Recognition-Go Strategy 2019
vs. While-Perceiving Go Strategy
International Journal on Advances in Intelligent Systems 290-298
DOI
83
2017
1-17
DOI
Yoshihiko Nomura, Hirotsugu Kato 9(2)
Raised-dot slippage perception on a fingerpad using an active wheel device 2017
Journal of Alternative Medicine Research 221-226

DOl




Yoshihiko Nomura, Hiroaki Fukuoka, Ryota Sakamoto and Tokuhiro Sugiura 5-77
Motion Instruction Method Using Head Motion-Associated Virtual Stereo Rearview 2017
Technologies 1-13
DOl
38 0 24

Tatsunosuke lkeda, Yoshihiko Nomura, Ryota Sakamoto

Both-hands motion recognition and reproduction characteristics in front/ side/ rear view

2019 IS&T International Symposium on Electronic Imaging (El 2018)

2019

Takaaki Yasui, Fumihiro Akatsuka, Yoshihiko Nomura, Tokuhiro Sugiura

An effect of minimum-jerk acceleration on arm velocity-change perception

2018 12th France-Japan and 10th Europe-Asia Congress on Mechatronics

2018

Takaaki Yasui, Fumihiro Akatsuka, Yoshihiko Nomura, Tokuhiro Sugiura

An effect of acceleration on passively-changed arm-velocity perception

Tthe ASME-JSME ISPS-MIPE2018

2018




Takaaki Yasui, Fumihiro Akatsuka Yoshihiko Nomura, Tokuhiro Sugiura

Comprehensive evaluation of velocity-change perception on elbow passive movement

24th International Symposium on Artificial Life and Robotics AROB 24th

2018

Takaaki Yasui, Fumihiro Akatsuka, Yoshihiko Nomura, Tokuhiro Sugiura, and Norihiko Kato

Comparison of active/passive motor learning characteristics with vision/haptic feedback

24th International Symposium on Artificial Life and Robotics AROB 24th

2018

Yoshihiko Nomura, Yoshiaki Kashino, Koki Katsuta, Tokuhiro Sugiura

Line Drawing Perceptual Characteristics for the Number of Strokes Using an Active-Wheel Mouse

ACHI 2019

2019

2018




Fumihiro Akatsuka, Yoshihiko Nomura, and Tokuhiro Sugiura

Velocity change perceptual characteristics in passive elbow flexion movement

The 23rd International Symposium on Artificial Life and Robotics 2018 (AROB 23rd 2018)

2018

Ami Morikawa, Naoaki Tsuda,Yoshihiko Nomura, Norihiko Kato

Double Pressure Presentation for Calligraphy Self-training

HRI * 17- Proceedings of the Companion of the 2017 ACM/IEEE International Conference on Human-Robot Interaction

2017

Yoshihiko Nomura, Hiroaki Fukuoka, Ryota Sakamoto and Tokuhiro Sugiura

Motion Instruction Method Using Head Motion-Associated Virtual Stereo Rearview

Digital Library Proceedings of PETRA 2017

2017

Naoaki Tsuda, Ami Morikawa, Yoshihiko Nomura, and Norihiko Kato

Pressure Presentation Strength for Calligraphy Brushwork Instruction

Proc. 2017 IEEE International Symposium on Robotics and Intelligent Sensors (IR1S2017)

2017




Fumihiro Akatsuka, Yoshihiko Nomura, Tokuhiro Sugiura, and Takaaki Yasui

An exoskeletal motion instruction with active/passive hybrid movement -Haptic-device force is applied to voluntarily-moving
musculoskeletal system -

The 23rd International Symposium on Artificial Life and Robotics 2018 (AROB 23rd 2018)

2018

Shin Kinoshita, Yoshihiko Nomura, Ryota Sakamoto, Tokuhiro Sugiura

Recognition and reproduction performance of hand motions with HMD-based motion learning method

Proc. 2018 IS&T International Symposium on Electronic Imaging (EI 2018)

2018

Ami Morikawa, Naoaki Tsuda,Yoshihiko Nomura, Norihiko Kato

Attending and Observing Robot for Crutch Users

HRI * 17- Proceedings of the Companion of the 2017 ACM/IEEE International Conference on Human-Robot Interaction

2017

Yoshihiko Nomura, Yoshiaki Kashino, Tokuhiro Sugiura

Line-Drawing Presentation Strategies with an Active-Wheel Mouse

Proc. ACHI 2018 : The Eleventh International Conference on Advances in Computer-Human Interactions

2018




Proceedings of the 2017 JSME Conference on Robotics and Mechatronics

2017

2017
2017

2017
2017
2017

2018




2017

2018

11P2018

2018

11P2017

1P

2017

2016

2016




2016

2016

2016

2016

Ami Morikawa, Naoaki Tsuda,Yoshihiko Nomura, Norihiko Kato

Self-Training System of Calligraphy Brushwork

The 2017 Conference on Human-Robot Interaction (HR12017)

2017

Fumihiro Akatsuka, Yoshihiko Nomura

The acceleration effect to the perception of velocity difference in passive elbow flexion movement

Intelligent Robotics and Industrial Applications using Computer Vision 2017 (El 2017):

2017




Fumihiro Akatsuka and Yoshihiko Nomura

VELOCITY DIFFERENCE PERCEPTION BY PROPRIOCEPTOR IN ELBOW FLEXION MOVEMENT

the 23rd Tri-U International Joint Seminar and Symposium

2016

Yoshihiko Nomura Satoshi Oike

Active-Wheel Mouse for Human-Computer Interface: Slippage-Perception Characteristics on Fingerpad

Proc. of 10th International Conference, UAHCI 2016,Part Il Part of HCI International 2016

2016

Naoaki Tsuda,Sho 0Ozak,Yoshihiko Nomura and Norihiko Kato

Hand motion training system by inducing pressure presentation

12th IASTED International Conference Biomedical Engineering (BioMed 2016)

2016

Naoaki Tsuda, Hiroumi Funatsu, Noboru lIse, Yoshihiko Nomura and Norihiko Kato

Measurement and Evaluation of Crutch Walk Motions by Kinect Sensor

2015 JSME-11P/ASME-ISPS Joint Conference on Micromechatronics for Information and Precision Equipment

2015




Shin Kinoshita, Yoshihiko Nomura and Yoshiaki Kashino

COMPARATIVE STUDY OF ACTIVE AND PASSIVE MOTION LEARNING SCHEME WITH HAPTIC INFORMATION

2015 JSME-11P/ASME-ISPS Joint Conference on Micromechatronics for Information and Precision Equipment

2015

2015

2015

2015

2015

65

2016




Sojiro Uemura,Seiya Miyamoto, Naoaki Tsuda,Yoshihiko Nomura, and Norihiko Kato

Design of Pendulum-type Falling Sensation Device for Crutch Walk Training

25th International Symposium on Artificial Life and Robotics AROB 24th

2020

Takuya Ehiro, Naoaki Tsuda, Yoshihiko Nomura, and Norihiko Kato

AR training for obstacle avoidance of crutch walk

25th International Symposium on Artificial Life and Robotics AROB 24th

2020

Rio Sugiyama, Naoaki Tsuda, Yoshihiko Nomura, Norihiko Kato

Lumbar Posture Correction by Vibratory/Auditory Stimulation

Proc. ISAECT 2019

2019

1
Yoshihiko Nomura and Hirotsugu Kato 8 2016
Nova Science Publishers 206

Recent Advances on Using Virtual Reality Technologies for Rehabilitation




(Tsuda Naoaki)

(40409793)

(54701)

(Kato Norihiko)

(Matsui Hirokazu)

(Sugiura Tokuhiro)

(Sakamoto Ryota)




