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The present study discusses a design method for a dual-rate sampled-data
control system, where the sampling interval of the plant output is longer than the holding interval
of the control input. Such a dual-rate system, the intersample output might oscillate even if the
sampled output converges to the reference input at the sampling instants. To suppress the
intersample ripples independent of the sampled response, an existing control law is extended based
on the null space.

control theory



IFT VRFT NCbT FRIT



FRIT

Takao Sato, Hironobu Sakaguchi, Nozomu Araki and Yasuo Konishi, Reduction of
Quantization Error in Multirate Output Feedback Control with a Static Quantizer,
Journal of Robotics and Mechatronics, Vol.28, No.5, pp.640-645 (2016)

Tomonori Kamiya, Takao Sato, Nozomu Araki and Yasuo Konishi, Design method for
improvement of transient-state intersample output of multirate systems including
integrators, Journal of Robotics and Mechatronics, Vol.28, No.5, pp.702-706 (2016)
Nozomi Ishii, Takao Sato, Nozomu Araki and Yasuo Konishi, Design of Multi-Rate
Control System Which Restrains the Output Disturbance, ICIC Express Letters, Vol.7,
No.5(B), pp-1037-1042 (2016)

) , ) , 2
) , 30 , 8
,pp-330-337 (2017)
, , 30 , 9 , pp.373-377 (2017)
, , 30 , 10 , pp-386-

394 (2017)

, , 30 , 10 , pp.407-409 (2017)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Takao Sato, Akira Yanou and Shiro Masuda, Ripple-free Dual-rate Control with Two-
degree-of-freedom Integrator, IEICE Transactions on Fundamentals of Electronics,
Communications and Computer Sciences, Vol.E101-A, No.2, pp-460-466 (2018)

, C( ),

Vol.138, No.9, pp.1169-1175 (2018)

, , , , , 2 1

) c( ), Vol.139, No.4,
pp.323-329 (2019)
, c( ), Vol.139,

No.4, pp.287-292 (2019)

, , , , , SAC

) c( ), Vol.139, No.4, pp.330-333
(2019)

c( ), Vol.139, No.4,

pp-318-322 (2019)
Takao Sato, Natsuki Kawaguchi, Nozomu Araki and Yasuo Konishi, Quantitative
Evaluation in Discrete-time Domain and Improvement in Intersample Response on
Multirate Optimal Control, Journal of Robotics, Networking and Artificial Life,
Atlantis press, Vol.5, No.4, pp.273-277 (2019)

, , Vol.85, No.873, p.18-00400
(2019)

, C( ), Vol.139, No.8, pp.889-890 (2019)
Ryota Yasui, Natsuki Kawaguchi, Takao Sato, Nozomu Araki and Yasuo Konishi, Dual-
rate Control System Extension Using the Null-space of Closed-loop System, IEEJ
Transactions on Electrical and Electronic Engineering, Vol.15, No.10, pp.135-139
(2019)

, , 29 5 , pp-231-
233 (2016)
Sho Ito, Takao Sato, Nozomu Araki and Yasuo Konishi, Data-driven Control System
Design for a Multi-input Single-output Dual-rate System Based on Input-multiple
Closed-loop Data, IEEJ Transactions on Electrical and Electronic Engineering,
Vol.13, No.4, April, pp.654-655 (2018)
Sho Ito, Takao Sato, Nozomu Araki, and Yasuo Konishi, Two-loop Design for Dual-
rate Cascade System, IFAC-PapersOnLine, Vol. 51, lIssue 4, Elsevier, pp.581-585
(2018)
Sho Ito, Takao Sato, Nozomu Araki and Yasuo Konishi, Data-driven Method for a
Single-input Multi-output Dual-rate System, IEEJ Transactions on Electrical and
Electronic Engineering, Vol.13, No.12, December, pp-1837-1838 (2018)

, C( ), Vol.139, No.4, pp.409-413 (2019)
, C( ), Vol.139, No.4,
pp-484-485 (2019)

, C( ), Vol.136, No.5, pp.728-729
(2016)
Ryo Kurokawa, Naoya Inoue, Takao Sato, Orlando Arrieta, Ramon Vilanova and Yasuo
Konishi, Simple Optimal PID Tuning Method Based on Assigned Robust Stability -
Trade-off Design Based on Servo/Regulation Performance-, International Journal of
Innovative Computing, Information and Control, Vol.13, No.6, December, pp.1953-
1963 (2017)

, , 31 , 2 , pp-58-62 (2018)

Ryo Kurokawa, Takao Sato, Ramon Vilanova, and Yasuo Konishi, Closed-loop Data-



28.

29.

30.

31.

32.

driven Trade-off PID Control Design, IFAC-PapersOnLine, Vol. 51, Issue 4, pp. 244-
249, Elsevier (2018)
Takao Sato, Hiroshi Tajika, Ramon Vilanova and Yasuo Konishi, Adaptive PID Control
System with Assigned Robust Stability, IEEJ Transactions on Electrical and
Electronic Engineering, Vol.13, No.8, August, pp-1169-1181 (2018)
Ryo Kurokawa, Takao Sato, Ramon Vilanova and Yasuo Konishi, Tracking/Robust Trade-
off Design of a Sampled-data PID Controller for Second-order Plus Dead-time Systems,
Journal of Robotics, Networking and Artificial Life, Atlantis press, Vol.5, No.2,
pp-118-121 (2018)

) C( ), Vol.139,
No.4, pp.300-304 (2019)
Takao Sato, Itaru Hayashi, Yohei Horibe, Ramon Vilanova and Yasuo Konishi, Optimal
Robust PID Control for First- and Second-Order Plus Dead-Time Processes, Applied
Sciences, Vol.9, No.9, 1934 (2019)
Ryo Kurokawa, Takao Sato, Ramon Vilanova and Yasuo Konishi, Discrete-time First-
order Plus Dead-time Model-reference Trade-off PID Control Design, Applied Sciences,
Vol.9, No.16, 3220 (2019)



27 26 4 15
Ito Sho Sato Takao Araki Nozomu Konishi Yasuo 13
Data-driven control system design for a multi-input single-output dual-rate system based on 2018
input-multiple closed-loop data
IEEJ Transactions on Electrical and Electronic Engineering 654 655
DOl
10.1002/tee.22613
Kurokawa Ryo Sato Takao Vilanova Ramon Konishi Yasuo 51
Closed-loop Data-driven Trade-off PID Control Design 2018
IFAC-PapersOnLine 244 249
DOl
10.1016/j .ifacol .2018.06.073
Ito Sho Sato Takao Araki Nozomu Konishi Yasuo 51
Two-loop Design for Dual-rate Cascade System 2018
IFAC-PapersOnLine 581 585
DOl
10.1016/j .ifacol .2018.06.158
Yasui Ryota Sato Takao Araki Nozomu Konishi Yasuo 138
Control education by experiment using a floating device 2018
IEEJ Transactions on Electronics, Information and Systems 471 479

DOl
10.1541/ieejeiss.138.471




Sato Takao Tajika Hiroshi Vilanova Ramon Konishi Yasuo 13

Adaptive PID control system with assigned robust stability 2018

IEEJ Transactions on Electrical and Electronic Engineering 1169 1181
DOl

10.1002/tee.22680

Inoue Akira Sato Takao Yanou Akira Deng Mingcong 138

A Multi-rate Controller to Minimize Ripples at Transient State of Sampled-time Systems 2018

IEEJ Transactions on Electronics, Information and Systems 1169 1175
DOl

10.1541/ieejeiss.138.1169

Kurokawa Ryo Sato Takao Vilanova Ramon Konishi Yasuo 5

Tracking/Robust Trade-off Design of a Sampled-data PID Controller for Second-order Plus Dead- 2018

time Systems

Journal of Robotics, Networking and Artificial Life 118 118
DOl

10.2991/jrnal .2018.5.2.10

Ito Sho Sato Takao Araki Nozomu Konishi Yasuo 13

Data-driven method for a single-input multi-output dual-rate system 2018

IEEJ Transactions on Electrical and Electronic Engineering 1837 1838

DOl
10.1002/tee.22748




Kawaguchi Natsuki Araki Nozomu Sato Takao Konishi Yasuo 30
2 2017
330 337
DOI
10.5687/iscie.30.330
Sato Takao Kawaguchi Natsuki Araki Nozomu Konishi Yasuo 30
2017
373 377
DOI
10.5687/iscie.30.373
Kawaguchi Natsuki Araki Nozomu Sato Takao Konishi Yasuo 30
2017
386 394
DOI
10.5687/iscie.30.386
Kawaguchi Natsuki Araki Nozomu Sato Takao Konishi Yasuo 30
2017
407 409

DOl
10.5687/iscie.30.407




Ryo Kurokawa, Naoya Inoue, Takao Sato, Orland Arrieta, Ramon Vilanova and Yasuo Konishi 13
Simple Optimal PID Tuning Method Based on Assgined Robust Stability -Trade-off Design Based on 2017
Servo/Regulation Performance-
International Journal of Innovative Computing, Information and Control 1953-1963
DOl
10.24507/ijicic.13.06.1953
tl tl I 31
2018
58-62
DOl
10.5687/iscie.31.58
Takao Sato, Akira Yanou and Shiro Masuda E101-A
Ripple-free Dual-rate Control with Two-degree-of-freedom Integrator 2018
IEICE Transactions on Fundamentals of Electronics, Communications and Computer Sciences 460-466
DOl
10.1587/transfun.E101.A.460
TAKATANI Hideaki ARAKI Nozomu SATO Takao KONISHI Yasuo 84
2018
194 200

DOl
10.2493/j jspe.84.194




61

PID 2017
369-374
DOI
, , 136-5
2016
C( 728-729
DOI
10.1541/ieejeiss.136.728
, , 29-5
2016
231-233
DOI
DOI:10.5687/iscie.29.231
Nozomi Ishii, Takao Sato, Nozomu Araki and Yasuo Konishi 7-5(B)
Design of Multi-Rate Control System Which Restrains the Output Disturbance 2016
ICIC Express Letters 1037-1042

DOl




Takao Sato, Hironobu Sakaguchi, Nozomu Araki and Yasuo Konishi

28-5

Reduction of Quantization Error in Multirate Output Feedback Control with a Static Quantizer 2016

Journal of Robotics and Mechatronics 640-645
DOl

10.20965/jrm.2016.p0640

Tomonori Kamiya, Takao Sato, Nozomu Araki and Yasuo Konishi 28-5

Design method for improvement of transient-state intersample output of multirate systems 2016

including integrators

Journal of Robotics and Mechatronics 702-706
DOl

10.20965/jrm.2016.p0702

Takao Sato, Nozomu Araki and Yasuo Konishi 7-9(B)

GPC-Based PI Pressure Control for a Thermal Power Plant 2016

ICIC Express Letters 1891-1900
DOl

Nozomu Araki, Takahiro Inoue, Shintaro Nakatani, Takao Sato and Yasuo Konishi 10-11

Heuristic Performance Improvement Method for Backward Path-Tracking Control of a Tractor- 2016

Trailer Mobile Robot

ICIC Express Letters 2555-2561

DOl




137-1

__ - 2016
C 2-5
DOI
10.1541/ieejeiss.137.1
61-1
2016 Interenational Symposium on Flexible Automation (1SFA2016) 2016
35-35
DOI
1
Student Session , TC2: 2017
News Letter 12-12
DOI

65 2 28

Ryo Kurokawa, Takao Sato, Ramon Vilanova and Yasuo Konishi

Closed-loop Data-driven Trade-off PID Control Design

3rd IFAC Conference on Advances in PID Control (PID"18)

2018




Sho Ito, Takao Sato, Nozomu Arkai and Yasuo Konishi

Two-loop Design for a Dual-rate Cascade System

3rd IFAC Conference on Advances in PID Control (PID"18)

2018

Takao Sato, Sho Ito, Natsuki Kawaguchi, Nozomu Araki and Yasuo Konishi

Dual-rate FRIT for a Twin-motor System Control System

ISCIEZ/ASME 2018 International Symposium on Flexible Automation (ISFA2018)

2018

Takao Sato, Takuma Kusakabe Nozomu Araki and Yasuo Konishi

Dual-rate Data-driven Control Using SIMO Representation

23th IEEE International Conference on Emerging Technologies and Factory Automation (ETFA2018)

2018

Ryota Yasui, Natsuki Kawaguchi, Takao Sato, Nozomu Araki, and Yasuo Konishi

State-space Design of a Dual-rate Control System Using the Null-space

International Conference on Information and Communication Technology Robotics 2018 (ICT-ROBOT 2018)

2018




Yuya Ueda, Takao Sato, Nozomu Araki, and Yasuo Konishi

Intersample Disturbance Response Design in a Dual-rate System Based on State-space Representation

International Conference on Information and Communication Technology Robotics 2018 (ICT-ROBOT 2018)

2018

Kenta Fujita, Natsuki Kawaguchi, Takao Sato, Taro Takagi, and Ikuro Mizumoto

Application of SAC Extended Using Null-space to a Rotation Control System

International Conference on Information and Communication Technology Robotics 2018 (ICT-ROBOT 2018)

2018

Takao Sato and Ramon Vilanova

Tutorial: Discrete-time Robust PID Control,Robust PID Control

SICE Annual Conference 2018

2018

Kenta Fujita, Natsuki Kawaguchi, Takao Sato, Taro Takagi and Ikuro Mizumoto

Steady-state Error Elimination of Discrete-time Simple Adaptive Control System using Null-space

SICE Annual Conference 2018

2018




Natsuki Kawaguchi, Nozomu Araki, Takao Sato, Masaharu Kuroda and Toshihiko Asami

Null-space identification using model reference adaptive control for 2-input redundant first order plant

SICE Annual Conference 2018

2018

Akira Inoue, Takao Sato, Mingcong Deng and Akira Yanou

A Multi-rate Optimal Controller to Suppress Ripples at Transient State

2018 IEEE International Conference on Systems, Man, and Cybernetics (SMC2018)

2018

Takao Sato, Ryota Yasui, Natsuki Kawaguchi, Nozomu Araki, and Yasuo Konishi

Servo/Regulation Optimization Design for Dual-rate Control Systems -Comparison of three suppression methods-

18th International Conference on Control, Automation and Systems (ICCAS)

2018

Takumi Furusaka, Takao Sato, Nozomu Araki, and Yasuo Konishi

On consensus in multi-agent systems over undirected graphs with quantized signal communication

18th International Conference on Control, Automation and Systems (ICCAS)

2018




Takao Sato, Natsuki Kawaguchi, Nozomu Araki and Yasuo Konishi

Improvement in Intersample Response of Multirate Optimal Control

International Conference on Artificial Life and Robotics (1CAROB2019)

2018

Hideaki Takatani, Nozomu Araki, Takao Sato and Yasuo Konishi

Neural Network Based Construction of Inverse Kinematics Model for Serial Redundant Manipulators

24th International Symposium on Artificial Life and Robotics (AROB 24th 2019)

2018

FRIT

62 (sC1"18)

2018

2018




2018

12

2018

61

2018

2018




30 SICE ISCIE

2018

SAC

30 SICE ISCIE

2018

2018

2018




2018

SAC

2018

PID

9 Control, Information and Technology(CIT)

2018

94

2018




2018

Takao Sato, Nozomi Ishii, Nozomu Araki and Yasuo Konishi

Extension of a Multi-rate Control Law Independently of Both Reference and Disturbance Responses

6th International Symposium on Advanced Control of Industrial Processes (ADCONIP2017)

2017

Ryo Kurokawa, Naoya Inoue, Takao Sato, Orland Arrieta, Ramon Vilanova and Yasuo Konishi

Simple Optimal PID Tuning Method Based on Assgined Robust Stability -Seamless Servo/Regulation Trade-off Design-

12th International Conference on Innovative Computing, Information and Control (ICICIC2017)

2017

Takao Sato, Natsuki Kawaguchi, Nozomu Araki and Yasuo Konishi

Ripple-free Design for an SISO Dual-rate Control System

22th 1EEE International Conference on Emerging Technologies and Factory Automation (ETFA®2017)

2017




Takao Sato, Natsuki Kawaguchi, Nozomu Araki and Yasuo Konishi

Extension of a Dual-rate Control System Using Null-space

SICE Annual Conference 2017

2017

Sho Ito, Natsuki Kawaguchi, Takao Sato, Nozomu Araki and Yasuo Konishi

Twin-motor System Using a Data-driven Dual-rate Control

17th International Conference on Control, Automation and Systems (ICCAS)

2017

Ryo Kurokawa, Takao Sato, Ramon Vilanova and Yasuo Konishi

Sampled-data PID control system with Sensitivity Function for a Second-order Plus Dead-time System

International Conference on Artificial Life and Robotics (1CAROB2018)

2018

1 2 FRIT

61 (sCI"17)

2017




2017

2017

2017

60

2017




FRIT

PID

2018

2018

2018

2018




Takao Sato, Natsuki Kawaguchi, Shintaro Nakatani, Nozomu Araki and Yasuo Konishi

Control Education Through Flight Experiment and its Efficacy

11th IFAC Symposium on Advances in Control Education (ACE 2016)

2016

Takao Sato, Nozomu Araki and Yasuo Konishi

Improvement in Both Transient and Steady-state Responses in a Sampled-data Control System

2016 International Symposium on Flexible Automation (1SFA2016)

2016

Takao Sato, Nozomu Araki and Yasuo Konishi

Design of GPC-Based Pl Controller for Pressure Control System in Furnace of Thermal Power Plant Boiler

Eleventh International Conference on Innovative Computing, Information and Control

2016

Nozomu Araki, Takahiro Inoue, Shintaro Nakatani, Takao Sato, and Yasuo Konishi

Adding a Heuristic Input for Improved Backward Tracking Control of a Tractor-trailer Mobile Robot

Eleventh International Conference on Innovative Computing, Information and Control

2016




Takao Sato, Takahiro Honda, Nozomu Araki and Yasuo Konishi

Data-driven Dual-rate Control Design Using TITO Control

21th IEEE International Conference on Emerging Technologies and Factory Automation

2016

Takao Sato, Nozomu Araki and Yasuo Konishi

Redesign of Disturbance Response Independent of Discrete-time Reference Response

SICE Annual Conference 2016

2016

Takao Sato, Akira Yanou, Shiro Masuda, Nozomu Araki and Yasuo Konishi

Two Degree-of-Freedom Multirate Generalized Predictive Control Based on State-space Representation

2014 International Conference on Advanced Mechatronic Systems

2016

60

2016




PID

2016

2016

2016

2016




PID

DC

2016

2016

PID

59

2016

2016




FRIT

2017

2017

2017

, Mingcong Deng

2017




2017

85




