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This paper dealt with the motion primitives for the nonprehensile
manipulation and obtained the four research results: (1) Stabilization and cycle motion control for
the ball-plate system; (2) Stabilization control for the composite discrete/continuous system of the

ball-hitting task; (3) Optimal control for the underactuated systems; (4) Stabilization control for
the backlash mechanical system with the discontinuous state transition. These results make the high
precise control for the essential motion primitives in the nonphrehensile manipulation, which would
yield the practical implementation of the whole-raged manipulation in the robotic research area.



World Robot Summit

Prehensile (Pick-and-Place )
Nonprehensile ( )
Throwing( ) Catching( ) Hitting/Batting( )
Pushing( ) Sliding( ) Rolling( ) Balancing(
) (
) (Pushing
+ Balancing) (Sliding/ Rolling + Throwing)
(1)
(2)
3)
@
(b)
[ @]
Q) ( @ )
® ( () )
© (™ ® )
l“'—u\- 4 i
Y TN Lo PN
: R e, . b ~. B !
@‘\ -\1‘ ’/? | \‘H' "/r rrr
(AT eSS (EH— L5 —) FELAT1927)
1

[ @1 [ @]

@
@
®
*



€Y

)

®

PenduBot

©)

PID

Mortor
Dynamics




13 0 5

Akira Nakashima, Taiga Ishiguro, Noboru Sakamoto

A Palm Circle Task Controller of Contact Juggling for Ball-and-Plate System with 6-DOF Manipulator

SICE Annual Conference 2021

2021

2022

PID

2022

17 (MoViC)

2021




Akira Nakashima

A Control Method for Palm Circle Task on Contact Juggling of a Ball by a 3-DOF Manipulator

SICE Annual Conference 2020

2020

Yuki Nishida, Kenya Takeda, Noboru Sakamoto, Akira Nakashima

A numerical study on fractional PID control of three-inertia system using exact backlash model

SICE Annual Conference 2020

2020

Kenya Takeda, Noboru Sakamoto, Akira Nakashima

Experimental verification of Acrobot transitions between unstable equilibrium attitudes via stable manifold method

SICE Annual Conference 2020

2020

Akira Nakashima, Daisuke Maki, Taiki Sasayama and Noboru Sakamoto

A Control Design for Paddle Juggling based on Discrete System with Racket Tracking Errors

2022 1EEE/ASME International Conference on Advanced Intelligent Mechatronics (AIM)

2022




Mohanad Samadouny

Power Train Controller with Backlash Using Disturbance Observer Based Control

65

2022

VDSE PenduBot

65

2022

NARX

10

2023

Mohannad Samadouny Noboru Sakamoto Akira Nakashima Shinya Isomura

Torque control experimental investigation for a flexible shaft with backlash

10

2023




PenduBot

10

2023

(Sakamoto Noboru)

(00283416)

(33917)




