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Autonomous robots that can work flexibly and robustly even in unknown
environments needs to be able to judge the success or failure of a given task and to seek
alternative solutions when the task is judged to be unsuccessful. In addition, failure is not
allowed in disaster response tasks, so 1t would be effective to acquire behaviors based on trial and

error in a virtual space, rather than in a real space, where risks exist and time is required. In
this study, we developed a system to enhance the adaptability of autonomous robots in environments
where trial and error in a real environment is difficult and the physical properties of the target
are unknown, on the basis of active information exploration in real space and motion exploration in
virtual space.
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Table 1 Specification (3) Partial difference
Degree of freedom Crawler x 6 / 5 DOF arm x 4 Ground’s states have
Size [mm] 1015(L) x 508(W) x 562(H) bad influences
Weight [kg] 106 (4) Physical Slippery
Speed [m/s] 0.720 parameters

C||m.b|ng ab|||t¥ [deg] - 45 Fig. 2 Causes of trouble in model-based
Maximum loading capacity [N] 175.2
automated control
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Fig. 5 Robot motion for initial and learned states in virtual and real space

WETe T L TRKEEE & BAr 10 F —e— Max —e— Averageoftop10 —®— Average of all
HETOEMEE->TWND. QX AY 0.8 0.8 0.8

(b) :BGEP BTV BIRETT Yy g2 1 = =
FETCAY y 7 THREER, r— o 1 % o4 7
N €y FADHIRAE 2L HEK = = 1

PHE LT, Uz comfEns, 4 —

7V o TUMNC K D ELAEAR Y 08 T 04— ——— 04 —

- : 2345678910, 1234567 1 2 3 4
TABEDIBI S B Z Epsoyinote. J& (@) Generation (b)  Generation (¢)  Generation

BEMEICBNT, IARBETIXBSED Fig. 6 Updating LOC by genetic algorithm
FRIOBEEWIZL D &y FAEMN LR

D, B 7 =2=ZANY0 Koo TLE ) 7, FERMETIEIT — 2z K v — /LTI SR 2
F52eT, ByTFRREBDOYEENFONTZ. K 60) 25, HDET T LITRKRE
FEL B 10 HRETOENEE > TND. @F A7 (o)  FARZERTIE, K¥OMENH->TE
D, ERMEERBCORF LR OJIA & 72> TV e, BIEFE AT, 7T —L %o THRIEZ L
FFEEERST D LT, BEABDLZ LICRIIL WD, FEEEME T, BEEICETF 7Y v
ISP BEITIETTT ) v 3D o TLEW, EITHIRNZE LRdoTohy, FEEBETE, 7
—LEHIEICA K 2 ETHY ZBHE, BEDITY 2R ESE TS, K6 ITRT RIS, kR
B 1R S EREHE, BAL 10 [EOEAEEEEE, BARERERENZ 83D,

(3) ¥&o

AMFFETIE, FEZEMTOREBINIE BRR & AR ZE M TOmMBREERR 217 5 KEFxE e Ry b
D= OEREHEINIERL S AT LA B Uiz, SCEBG R LIBREIC BT, EE R 0¥ o
IEREME, 8 ORI TORBE OB EZFHLEE & LT, RAEOFMFEZETERARD OFREIT-
7. ZTORER, (A2 ETOBERRRAC L W EEATE OB TR TH Y, REEM TOREEIRIE
HIRIR &AARZER COEELRARIC L 0 ZhaREICENED 2 S, (EEDRATREL 70D 2 &V RS,
PLEMNG, $REVAT L EHOTEREICHEIGC LTZBEARR TE 5 Z LAV RSN, [BREEEIGE
5] DTZODIEES AT DT E 72120, A1kiT, BERZEM TOFRIUTOzhsEmL, Kig
BREE TR N b, BEEERE e 2y 7 OFFH  JSHFECOW TR 2. £72, K08
RERE COBBEECY =2 L— a AHEENGHERL TV FETH .



10 10 0 3

Wen Zhao, Mitsuhiro Kamezaki, Kaoru Yamaguchi, Minoru Konno, Akihiko Onuki, Shigeki Sugano PP

A Wheeled Robot Chain Control System for Underground Facilities Inspection using Visible Light 2021

Communication and Solar Panel Receivers

IEEE Transaction on Mechatronics 1-10
DOl

10.1109/TMECH.2021.3060189

Wen Zhao, Mitsuhiro Kamezaki, Kaoru Yamaguchi, Minoru Konno, Akihiko Onuki, Shigeki Sugano 29

An Investigation on Image Signal Receiving Performance of Photodiode and Solar Panel Detector 2021

in Underground Facilities Visible Light Communication System

Optics Express 692-705
DOl

10.1364/0E.413026

Hiroaki Hayashi, Naoki Oka, Mitsuhiro Kamezaki, Shigeki Sugano 19

Development of a Situational Awareness Estimation Model Considering Traffic Environment for 2020

Unscheduled Takeover Situations

International Journal of Intelligent Transportation Systems Research 167-181
DOl

10.1007/s13177-020-00231-4

Ryuya Sato, Mitsuhiro Kamezaki, Shigeki Sugano, Hiroyasu lwata 27

A Basic Framework of View Systems Allowing Teleoperators to Pre-Acquire Spatial Knowledge from 2020

Survey and Route Perspectives

Presence: Teleoperators and Virtual Environments 309-332

DOl
10.1162/pres_a_00333




Ryuya Sato, Mitsuhiro Kamezaki, Mitsuru Yamada, Takeshi Hashimoto, Shigeki Sugano, Hiroyasu 119

Iwata

Environmental camera placements for skilled operators in unmanned construction 2020

Automation in Construction 1-11
DOl

10.1016/j .autcon.2020.103294

Mitsuhiro Kamezaki, Takahiro Katano, Kui Chen, Tatsuzo Ishida, Shigeki Sugano 34

Preliminary Study of a Separative Shared Control Scheme Focusing on Control-Authority and 2020

Attention Allocation for Multi-Limb Disaster Response Robots

Advanced Robotics 575-591
DOl

10.1080/01691864.2020.1730238

Mitsuhiro Kamezaki, Horyaki Hayashi, Udara Eshen Manawadu, Shigeki Sugano 18

Human-Centered Intervention Based on Tactical-Level Input in Unscheduled Takeover Scenarios for 2019

Highly-Automated Vehicles

International Journal of Intelligent Transportatin Systems Research 451-460
DOl

10.1007/s13177-019-00217-x

Ryuya Sato, Mitsuhiro Kamezaki, Satoshi Niuchi, Shigeki Sugano, Hiroyasu lwata 110

Cognitive Untunneling Multi-View System for Teleoperators of Heavy Machines Based on Visual 2019

Momentum and Saliency

Automation in Construction 575-591

DOl
10.1016/j .autcon.2019.103047




85

2019

1-12
DOI
10.1299/transjsme.19-00066
84
2018
1-13

DOl
10.1299/transjsme.18-00008

56

2021

(Robomech’ 21)

2021

MRF

2021

(Robomech’ 21)

2021




2021

(Robomech’ 21)

2021

26

2021

2021

21

(S12020)

2020




PID MRF

21 (512020)

2020

21 (512020)

2020

18 ITS 2020

2020

Mitsuhiro Kamezaki

Human Sensing and Interaction in Automated Vehicles

The Future of In-Cabin Human-Sensing in Intelligent Mobility: Challenges and Opportunities (HSIM), 2020 IEEE Intelligent
Vehicle Symposium (1V 2020)

2020




Sahil Shembekar

Preliminary Development of a Powerful and Backdrivable Robot Gripper Using Magnetorheological Fluids

Proceedings of 2020 International Symposium on Automation and Robotics in Construction (1SARC2020)

2020

Zhuoyi He

A Prototype Power Transmission System with Backdrivability and Responsiveness using Magnetorheological Fluid Direction
Converter and Clutch

Proceedings of 2020 IEEE International Conference on Systems, Man, and Cybernetics (SMC 2020)

2020

38 (RSJ2020)
2020

38 (RSJ2020)

2020




38 (RSJ2020)

2020

Iterative Dynamic Waypoint Navigation

2020

2020

Wen Zhao

An Experimental Analysis of Pipe Inspection using Solar Panel Receiver for Visible Light Communication and Energy Harvesting

Proceedings of 2020 IEEE/ASME International Conference on Advanced Intelligent Mechatronics (AIM 2020)

2020

Peizhi Zhang

Development of a Vacuum Suction Cup by Applying Magnetorheological Elastomers for Objects with Flat Surfaces

Proceedings of 2020 IEEE/ASME International Conference on Advanced Intelligent Mechatronics (AIM 2020)

2020




2020(Robomech’ 20)

MATLAB Simulink

2020
2020 (Robomech’ 20)
2020
Passability Index
2020 (Robomech’ 20)
2020
2020 (Robomech’ 20)

2020




Yuichi Mizukoshi

A Low Cognitive Load and Less Motion Sickness Zoom Method Based on Typical Gaze Movement for Master Slave Teleoperation
System with HVMD

Proceedings of IEEE/SICE International Symposium on System Integration (SI1 2020),

2020
20 (S12019)
2019
13
20 (S12019)
2019
20 (S12019)

2019




20 (S12019)

2019

Cognitive Tunneling

20 (S12019)

2019

17 ITS 2019

2019

19 (SCR2019)

2019




2019 9 20

2019
2019 (LIFE2019)
2019
37 (RSJ2019)
2019
37 (RSJ2019)

2019




37 (RSJ2019)
2019

37 (RSJ2019)
2019

26 (SOBINM2019)
2019

2019

(Robomech’ 19)

2019




2019 (Robomech’ 19)
2019

2019 (Robomech’ 19)
2019

Zooming

2019 (Robomech’ 19)
2019

2019 (Robomech’ 19)

2019




24

2019

Ryuya Sato

Experimental Investigation of Optimum and Allowable Range of Side Views for Teleoperated Digging and Release Works by Using
Actual Construction Machinery

2019 IEEE/SICE International Conference on System Integration (SI1 2019)

2019

Ryuya Sato

Derivation of an Optimum and Allowable Range of Pan and Tilt Angles in External Sideway Views for Grasping and Placing Tasks
in Unmanned Construction Based on Human Object Recognition

2019 IEEE/SICE International Conference on System Integration (SI1 2019)

2019

19 (S12018)

2018




19 (S12018)

2018

2018

Yifan Huang

Machine Learning Based Skill-level Classification for Personal Mobility Devices Using Only Operational Characteristics

2018 1EEE/RSJ International Conference on Intelligent Robots and Systems (1R0S2018)

2018

18 (SCR2018)

2018




36 (RSJ2018)
2018
36 (RSJ2018)
2018
2018 (Robomech’ 18)
2018
2018 (Robomech’ 18)

2018




2018

(Robomech’ 18)

2018

2018

(Robomech’ 18)

2018

2018-173076

2018

https://w-rdb.waseda. jp/html/100000964_ja.html







