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It has been a classical approach to treat the force as the controlled variables
and the manipulated variables in the field of control engineering studies in academia. Techniques
developed based on such an approach, however, are sensitive to hardware imperfections such as compliance,
friction, dead time, noise, and torque saturation. This project aimed to combine a new family of
control/estimation theories based on discontinuous differential equations gdifferential inclusions) and
classical studies of force control in the academia to construct a new family of force control techniques
that are robust against the restrictions of real hardware. In particular, setting the realization of
heavy-duty manual control robots as a long-term goal, this project has developed a variety of elemental
technology for control, signal processing and mechanism design.




€))

O]

Frictional Lag

Stribeck

®) PSMF

PSMF  Parabolic Sliding Mode Filter

PSMF
AW-PSMF
M-PSMF

Q)



®

©)

Q)

7
Ryo Kikuuwe, Katsuya Kanaoka, Tomohiro

Kumon and Motoji Yamamoto:* Phase-Lead

Stabilization of Force-Projecting
Master-Slave Systems with a New Sliding
Mode Filter,” IEEE Transactions on
Control Systems Technology

Myo Thant Sin Aung, Ryo Kikuuwe and
Motoji Yamamoto:“ Friction
Compensation of Geared Actuators with
High Presliding Stiffness,”
Transactions of ASME: Journal of
Dynamic Systems, Measurement, and
Control, Vol .137, No.1, Article 011007,
January 2015.

Ryo  Kikuuwe:* A  Sliding-Mode-Like
Position Controller for Admittance
Control with Bounded Actuator Force,”
IEEE/ASME Transactions on Mechatronics,
Vol.19, No.5, pp.1489-1500, October
2014.

Shanhai Jin, Ryo Kikuuwe and Motoji
Yamamoto:“ Improving Velocity Feedback
for Position Control by Using a
Discrete-Time Sliding Mode Filtering
with Adaptive Windowing,” Advanced
Robotics, Vol.28, No.14, pp-943-953,
July 2014.

Xiaogang Xiong, Ryo Kikuuwe and Motoji
Yamamoto:“ A Multistate Friction Model
Described by Continuous Differential
Equations,” Tribology Letters, Vol.51,
No.3, pp-513-523, September 2013.
Shanhai Jin, Ryo Kikuuwe and Motoji
Yamamoto: “ Parameter Selection
Guidelines for a Parabolic Sliding Mode
Filter Based on Frequency and Time

Domain Characteristics,” Journal of
Control Science and Engineering,
Vol.2012, Article 923679, December
2012.

Shanhai Jin, Ryo Kikuuwe and Motoji
Yamamoto: “ Real-Time Quadratic
Sliding Mode Filter for Removing
Noise,” Advanced Robotics, Vol.26,

No.8-9, pp.877-896, July 2012.

16
Myo Thant Sin Aung and Ryo Kikuuwe:
“ Acceleration Feedback and Friction
Compensation for Improving
Positioning Performance in Systems
with Friction,” the 2015 American
Control Conference (ACC), 2015 7

Masayoshi Iwatani and Ryo Kikuuwe:
“ An ldentification Procedure for

Rate-Dependent Friction Laws of
Robotic Manipulator with Limited
Motion Range,” the 10th Asian Control
Conference (ASCC), 2015 6

Myo Thant Sin Aung and Ryo Kikuuwe:



“ Acceleration Feedback and Friction
Compensation for Improving the
Stability of Admittance Control,” the
10th Asian Control Conference (ASCC),
2015 6

“

2015 2015 5
Myo Thant Sin Aung, Zhan Shi and Ryo
Kikuuwe: “ A New Noise-Reduction
Filter with Sliding Mode and Low-Pass
Filtering,” In Proceedings of the
2014 1EEE Conference on Control
Applications (CCA), pp.1029-1034,
October 2014 (Antibes/Nice, France).
Zhan Shi, Ryo Kikuuwe and Motoji
Yamamoto “  Frequency Response
Characteristics of Parabolic Sliding
Mode Filters”
2014

1P1-PO5 2014 5
Xiaogang Xiong, Ryo Kikuuwe and Motoj i
Yamamoto:“ Backward-Euler
Discretization of Second-Order
Sliding Mode Control And
Super-Twisting Observer For Accurate
Position Control,” In Proceedings of
the 2013 ASME Dynamic Systems and
Control Conference (DSCC 2013), Paper
No. DSCC2013-3872, October 2013 (Palo
Alto, California, USA).
Myo Thant Sin Aung Ryo Kikuuwe, Motoj i
Yamamoto “ A Method for Compensation
of Friction in Geared Actuators”

251-6 2013 9

211-4 2013 9

2013

2P1-K0O8 2013 5

Shanhai Jin, Ryo Kikuuwe and Motoji
Yamamoto:“ Discrete-time Velocity
Estimator Based on Sliding Mode and
Adaptive Windowing,” Proceedings of
the 2012 [1EEE/SICE International
Symposium on System Integration (SII
2012), pp-835-841, December 2012
(Fukuoka, Japan).

Xiaogang Xiong, Ryo Kikuuwe and Motoj i
Yamamoto:“ A Differential-Algebraic
Multistate Friction Model,” In

Simulation, Modeling, and Programming
for Autonomous Robots (Proceedings of
SIMPAR2012). Lecture Notes in
Computer Science, vol. 7628, Itsuki
Noda, Noriaki Ando, Davide Brugali and
James J. Kuffner (Eds.), Springer,
pp-77-88, 2012.

Xiaogang Xiong, Ryo Kikuuwe and Motoj i
Yamamoto:“ A Differential-Algebraic
Contact  Model with Nonlinear
Compliance,” In Proceedings of the
2012 ASME Dynamic Systems and Control
Conference (DSCC/MOVIC 2012), pp-
377-383, October 2012 (Fort
Lauderdale, Florida, USA)

4K2-6 2012

462-3 2012 9
Shanhai Jin, Ryo Kikuuwe and Motoji
Yamamoto “ An Adaptive Windowing
Parabolic Sliding Mode Filter for
Improving Velocity Feedback for
Position Control”

2F1-3 2012
9

2013-28989
2013/02/18

2013-169669
2013/08/19

2013-230820
2013/11/07



2014-093322
2014/04/30

http://rk.mech.kyushu-u. ac. jp/~kikuuwe/
http://ww._mmse. jp/lab/index.html

€Y
KIKUUWE RYO

96362326

@
KANAOKA KATSUYA

90360247

®



