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FER30FEIA14H (K) 13:00~15:00 (4%, #F20%2, BEHZ1049)

1A thE S R & E 8 - fTENEHE ER: 2AEN(RHEHAXE), PHI(FIMUKE)
Mapping and Motion Planning T. Matsumaru (Waseda Univ.), T. Nakamura (Wakayama Univ.)
1Al REGEFMFEICEDINMADGWNREMICE TSR MKETHETIL 1

OB MREE RO TR, FHBIS (A SL8E , FHEE O TERS)

Identification of Behavior Modulation according to Wind Direction during Chemical Plume Tracing by using
Optogenetic Silkworm moth

D. Kurabayashi (Tokyo Institute of Technology), S. Haigo (Hitachi co. Itd.),

S. Shigaki (Tokyo Institute of Technology)

1A2 UI7RBILT TO—FICLAHEMHFAIKEZ RV ESER 3
ONMNLIE(THRTRERT)

A Graph Optimization Approach to Motion Estimation Using an Inertial Measurement Unit
K. Irie (Chiba Institute of Technology)

1A3 BRAIEHZL OHERTFHEIC KSR hEEE 7
O IER(THE LHERT)
Long-term Robotic Mapping Using Occupancy Grid Map with Observation Frequency
M. Tomono (Chiba Institute of Technology)

1A4 RESARLEFAWEERERICE T 5EEIFIED EE5FHEF A 9
fEIE, OFBrssk, SR —, PRELZ GREURT), R ERE, A B0 MaRERT
Evaluation of Motion Sequence for a Hydraulic Excavator in a Slope Trimming Task
R. Fukui, K. Sano, S. Warisawa, M. Nakao (The Univ. of Tokyo), M. Aizawa, K. Kure (Komatsu Ltd.)

1B ka—=/1K | ER:FLUBREBHEAR) SRAR(RRIRLXFE)
Humanoid I T. Aoyama (Nagoya Univ.), G. Endo (Tokyo Institute of Tech.)

1B1 HEEITRIZALSAY TCPDT AV EF1—=0 9 T HEEFHEEIKEFEREL—T /4RO 16
RYCDFET _EHEER)—F— L TOREITE
OARFHE, HAEBLES, TP —, [ HE, F3EH-2CRRERT)
Speed governing behavior on parallel two-wheeled electric scooter by life-sized humanoid robot based on learning
control with online tuning for PID gain during control
K. Kimura, H. Mizohana, S. Nozawa, K. Okada, M. Inaba (University of Tokyo)

1B2 EB5Kba—</4FORyb&bO0—TZ2RANV-20RMEEIRITEDOEE 20
OMCRIER, == MR, BrRie—, [ HE, f3EM-zCRERT)
Rope-Assisted Locomotion on a Steep Slope by a Life-Size Humanoid Robot
M. Bando, M. Murooka, S. Nozawa, K. Okada, M. Inaba (The University of Tokyo)

1B3 Ea—T/ARDELFAFIHRIZE I AZNTA—FETE 27
OrEER, WATTORERT)
Identification of Inertial Parameters based on COG Dynamics of a Humanoid
Y. Muto, K. Yamamoto (University of Tokyo)

1B4 /MEMESITICHRE T HHBEANDELAITEDIEL— /A F O R Il 33
OMEAEARES, BRRE—, HNPEE, BEH U=, MHE, fERSEGURKRY)
Contact Stabilization Control for Humanoid's Walking on Small Footholds Based on Ground Surface Adaption
J. Tamura, S. Nozawa, Y. Kakiuchi, F. Sugai, K. Okada, M. Inaba (University of Tokyo)



2 | 3 | 4 | 5

FER30FEIA14H (K) 13:00~15:00 (4%, #F20%2, BEHZ1049)

1C_2=Eal—arv | ER:ERAE(XERAS) SHM(EHRTIRESEFEIIEER)

Manipulation I T. Sugihara (Osaka Univ.), S. Makita (NIT, Sasebo College)
1C1 EEADEEEIVHTERAWVOTURBRSREI_EAL—3DF T4 EERE R FiE 41

— BETHEEDOBELEREEATATREGIEEADRIE —
OFERERH, FHILFGE (G R
Online Collision Avoidance Method for Command-Based Manipulators by Allocating Priority to Job Consists of PTP

Commands
- Prioritization of Specify Job and Correspondence to Job That Manipulator Can't Avoid Halfway -

D. Sato, Y. Aiyama (University of Tsukuba)

12 ZEEEEEEET R T HEE#EEZ AL f=Peg-in—Hole 45
OPEFFEE, gaARET, L84, BT BRI
Peg-in-Hole via a Passive Wrist Joint with Push-Activate-Rotation Function
T. Nishimura, Y. Suzuki, T. Tsuji, T. Watanabe (Kanazawa University)

1C3 AutoencoderZFL\-E 1 —R—XMNUREB A 51
OFEM=E—, A HENBIEE LR T)
View-based Teaching / Playback using Autoencoder
K. Fujiura, Y. Maeda (Yokohama National University)

1C4 —MALHENNFEONRMHEIZKLL6BHERE/NATTIILHES AT LD 53
ORBGE B8, S ARHE, SaAMZ, A4, WILEK, REEIT, S,
JER eI = — Rt
The Development of the 6-DOF Precise Bilateral Control System Using Generalized Inverse Dynamics and Robust
Control
K. Nagasaka, H. Masuda, H. Suzuki, K. Hongo, R. Horie, S. Yajima, Y. Itotani, M. Fujita (Sony Corporation)

1D B@OEYS | ER: BHRB(PRAE), FHE—(FEIRXSE)

Mobile Robots I Y. Kunii (Chuo Univ.), R. Ueda (Chiba Institute of Tech.)

1D1 HKEFrLoT mEICES T8 EBORVDOBEETOARER 59
- NEORBERR -

O EfE—(EHITIEKRY)
Tsukuba Challenge: Open Experiments of Autonomous Navigation of Mobile Robots in the City
- 11years History and Results -

S. Yuta (Shibaura Institute of Tech.)

1D2 Edge-Node-GraphBR U Ik MR H IZE DCELRYETFES —2 a3V P R T LD 67
OB BER, MBEE, IThAR, LR, ERm K, BX5w, BEvEsEE RS
Development of Road-Following Navigation System based on Edge-Node-Graph and Branch Points Detection
R. Sawahashi, Y. Hosoda, N. Machinaka, R. Yamazaki, Y. Sadakuni, R. Kusakari, Y. Kuroda (Meiji University)

1D3 BEARIMBRBEICETHEBOETREZERBL-BERHORYDOREREE 73
O& ke, P H-ME—RS, ACRBEAT(EE R AR R
Pass Planning of Autonomous Mobile Robots considering the traveling environment on the return road in Partially
Unknown Environment
M. Iwasa, Y. Toda, N. Kubota (Tokyo Metropolitan University)

1D4 L—H=RTEHBIDI=HODELMCGNSSZIERERALVZUAVOERELRDHT 75
OANRER, fox R, i, KEF AR H K
Attitude Estimation of UAV using Multiple Low-cost GNSS Receivers for Laser 3D Mapping
T. Suzuki, R. Sasaki, Y. Takahashi, Y. Amano (Waseda University)



1 3 | 4 | 5

FER30FEIA14H (K) 15:15~17:45 (5¢F, #FR20%, BEHZ109)

2A AR | ER:FAHEEMNXE) HH—R(EMRAERTR)
Human-Machine System I T. Kawamura (Shinshu Univ.), K. Wada (Tokyo Metropolitan Univ.)
2A1 ELERRETHEYG, BHBERZAV-ERERMIEZE T ORHIEORSR 77

Ok Eikiik, gaARBEIT, A, EUEB(EIRURT)

Deformable Robotic Fingertip that can Reduce Friction by using Lubricating Effect under both Dry and Wet
Conditions

K. Mizushima, Y. Suzuki, T. Tsuji, T. Watanabe (Kanazawa University)

2A2 EM#D-netIZ &k HENMEAERERIRFRICE DR ERDERE 83
OMHKHfi, Solvi Arnold, [LIIFZAEAEMNKT)
Cloth manipulation based on motion generation and shape prediction by EM*D-net
D. Tanaka, S. Arnold, K. Yamazaki (Shinshu University)

2A3 AT HFE B HERIBOMRNT 85
O JHGE, RESRANRBBCRBRAR )
Mobility Analysis of Zero-DOF Mechanism That Moves
T. Sugihara, J. Noumi (Osaka University)

204 BB R BE LB TIRE DR - BT 91
O R BIRE SR, B Be > EPEEBINR A MR, /il kS (MR E LR
Measurement and analysis of the range of motion and the degree of posture discomfort of the thumb joints
Y. Yoneoka (Yokohama National University), N. Miyata (AIST), Y. Maeda (Yokohama National University)

2A5 REBIECRIMBHEBERORELBERBE~DLHA 94
O BIEAT, BFFEHE, RIS, HNPEE, MBE, FEfsGnRT)
Development of Active Self Melting Bolt and Its Application to Self Healing Structure
S. Nakashima, T. Shirai, Y. Asano, Y. Kakiuchi, K. Okada, M. Inaba (University of Tokyo)

2B ka—=/1KIl ER BASE(RILXSE) BRBEE(ERRKHEZESHMERNR)
Humanoid II T. Suzuki (Tohoku Univ.), K. Fujiwara (AIST)
2B1 DEIEIERICEBLEEEKEa—< /A FICKHEMEMEDE R 98

ORBr a0tk =M, TFRIR—, [ B, fEEREsECREUR)
Learning humanoid task skills focusing on mental rotation
I. Yanokura, M. Murooka, S. Nozawa, K. Okada, M. Inaba (University of Tokyo)

2B2 EHBHT7UFOMNDLAOEBNABDSRICEZLZEDRE 105
OJUREE, MEAEL, PR, A BIECKIRRT)
An Investigation of the effect of a swinging upper body of a mobile android on human gait
S. Yagi, Y. Nakata, Y. Nakamura, H. Ishiguro (Osaka University)

2B3 NMES1—AVEETUERMBREABRERHETIVICLSLBRARDET VT 109
Ok, th LS, IHHSCE, NILBEE T, TAMZZ UK TR
Modeling of upper arm reflex system by spinal nerve system including interneurons and finite element muscle

model
T. Mino, Y. Ikegami, A. Yamada, E. Uchiyama, Y. Nakamura (The University of Tokyo)

2B4 ARYMETEHFOE=HDOARYHEEDEERTE 115
- Japan Virtual Robotics Challenge h 5 D EERFIE LR -
OSAH:— BB (FIBEL 2% 2. — > 27 MFFE M), B2 (B0 TR 25),
AR R BATFLF KT, Rée— Gl LRKF)
Define subject of the robot competition for robot innovation
- Experimental consideration from Japan Virtual Robotics Challenge -
S. Suzuki (IRS), M. Okugawa (Aichi Institute of Technology), T. Kimura (Nagaoka University of Technol),
K. Oogane (Niigata Institue of Technology)



| 1 3 | 4 | 5

FERE30FEIA14H (K) 15:15~17:45 (4%, #TX20%2, BEHZ109)

2C 2=Eal—avll ER FRE(ZHIEXSE) EBHBECRELXE)
Manipultion II T. Yoshimi (Shibaura Institute of Tech.), R. Fukui (The Univ. of Tokyo)
2C1 NN—TRREF DMAR ORI CE I —U UV BEE 119

OBUR B, K, R M iR T2 & 9 5A%)
Planning of caging grasps for objects with holes
K. Makihara, T. Otsubo, S. Makita (NIT, Sasebo College)

202 ARYAYZEaL—ZIC&BVEBEUOBETTEID 1= DI IBERFace-ListDIRE 125
Otxypesz, B, RIRER LR
Proposal of new topology information Face-List for manipulation planning of deformable rope tying
T. Matsuno, T. Watanabe, M. Minami (Okayama University)

2C3 BYZ AL fzIn-hand manipulation [IZ& A TFEMRYDIEFMEZRDEEDT=HD T ) v/ \EE 133
sHE
Onr vAH 4, FILHEE G R
Gripper trajectory planner for regrasping planar object by in-hand sliding manipulation
W. Lo, Y. Aiyama (Univiersity of Tsukuba)

2C4 BBARYMILHHFEBEEZAN-ARKOTYEATEHOER 137
O, B R, REFEARRASINART), MIESFECR BB EBIN R AR,
Ny (B PN
Folding Behavior Acquisition of Cloth Product Using Body Parts by a Dual-Armed Robot
Y. Mo, D. Tanaka, K. Nagahama (Shinshu University), T. Matsubara (NAIST),
K. Yamazaki (Shinshu University)

2D B#OKYHII ER BARB_(BCETEERERE), HAEUEMASE)
Mobile Robots II S. Suzuki (Future Univ. Hakodate), S. Suzuki (Shinshu Univ.)
201 /—R-IvPTSTIZEDOVWVEAR VY DOHICLSECHEEE 139

ORT ARz, EERGEOR, M AR, 85 aEs, B EER R
Node-edge Map based Localization with Inner sensor
N. Machinaka, R. Sawahashi, Y. Hosoda, M. Kimba, Y. Kuroda (Meiji University)

202 BHMEEFIRICLSBRBCREERITBED/ NI BEEST 145
ORFFHE, R A%z, N REFIEKILRT)
A hybrid autonomous navigation with path-teachig and path-planning by free space limitations
M. Nomura, T. Nakamura, H. Hachiya (Wakayama University)

2D3 FETREVEAOBHEMTMEEDET) RV IRE RO -0 D48/ S—A—2 D&t 148
OE A, BIFHHERE( T
Discussion on Feature Parameters for Synchronization of Risk Curves in Trackability Evaluation of Human
Command Path
M. Miyamoto, Y. Kunii (Chuo University)

204 REMEBEHMEEEHIAFYIIVFUIICETIUBEHOEROERRERHTRVLTOE 150

)
OiBgs, BIFHHER (I K KB
Analysis and Recovery of Stationary State in Alignment by Scan Matching with Iterative Overlapped Part

Estimation
M. Yamakoshi, Y. Kunii (Chuo University)



1 | 2 4 | 5

FERE30FEIA15H (K) 8:15~10:15 (4fF, #*x2097, BENHZ109)

3A ARt 11 ER:AB#S(REERTXSE) APEF2(LimEXE)

Human-Machine System II Y. Maeda (Yokohama National Univ.), T. Tanaka (Hokkaido Univ.)

3A1 BEERZICBEVLWTAIMEREDEYSID5=ZFHEXREHIHD-ODIERMHIEFE
OREIRIE], AIRE, BEHS, PHmEGEERNRETIERT)
Three Policies of AI-Safety in viewpoint of Functional Safety and Asymmetric Classification Methods for
Judgement of Safety
K. Fujiwara, Y. Sumi, T. Ogure, Y. Nakabo (AIST)

302 BETIVICKDIEEB AF S ETERGBRREHEETETEIMN?
-SVZVUTERERW-ETOEE -
OFIFFEIRE, RIFEVER, BREE, IWE 2, £ B RfEGEERMRATFIERT)
Can Forward Dynamics Simulation with Simple Model Estimate Complex Phenomena?
- Case Study on Sprinting Using Running-Specific Prosthesis -

A. Murai, H. Hobara, S. Hashizume, Y. Kobayashi, M. Tada (AIST)

3A3 EENVFERWESaTILI4—RN\vIIZ&b AHARYMERDER
ORFRERRS, FNIER, (LHESIGOTRT)
Realization of human-robot cooperation by visual feedback using a high-speed hand
Y. Matsui, M. Ishikawa, Y. Yamakawa (The University of Tokyo)

152

156

160

3B EREAGH | ER:EENWREENKAR), MIB—(EWRIXE)

Medical and Welfare Application I K. Shima (Yokohama National Univ.), K. Koyanagi (Toyama Prefectural Univ.)

3B1 FLAIILDTILFE—FILIERICE DEFEETEEDTHE
OWILBEE ¥, BB, HHRABERRPRER, SEBROURRT), SEBOBRRT),
HRH 2 GRORUR KRR
Constructing frailty level evaluation system based on multi-modal data
E. Uchiyama, T. Mino, T. Tanaka, K. Iijima (The University of Tokyo), W. Takano (Osaka University),
Y. Nakamura (The University of Tokyo)

32 FEHUNEYTF—a xBrELEEBRNSLILVHOKINEEE DR
- B HEEELER RESAEEASHEEESBEDYNE)F—a -
OAbBrE R, PHRELGLBLR), M FFRGFE = K5

Development of Wearable Rehabilitation Device Using Parallel Link Mechanism
- Rehabilitation of compound motion combining palmar / dorsi flexion and radial / ulnar deviation -

Y. Kitano, T. Tanzawa (Yamanashi university), K. Yokota (Utsunomiya university)

3B3 RIMERBEDRERHICLDFMEBEHERENIREEDOHR
gk, OB HHEER, RITHEAL, A FEERES, JIERZE, TREEEGERBRY)
Research on Hemiplegic Thumb Rehabilitation Device Using Repetitive Stimulus by Rapid Accelerative Facilitation
Y. Yu, Y. Tanda, Y. Kimoto, K. Taniguchi, K. Kawahira, M. Shimodozono (Kagoshima University)

3B4 AEXBEORVIOBREEFEBRERSICEIFEMK-RETTIVHTE
OREFRIGRIT R, 7 M EGGEZ AEE), K OBBFGECRT), ILRABREENRT),
A s (b a2 BB H), iR RO R )
A Method to Estimate a Door's Shape and Manipulation Model Based on the Integration of the Sense of Sight and
Hand for a Daily Assistive Robot
K. Nagahama (University of Tokyo), K. Takeshita (Toyota Motor Corporation),

H. Yaguchi (University of Tokyo), K. Yamazaki (Shinshu University), T. Yamamoto (Toyota Motor Corporation),
M. Inaba (University of Tokyo)

162

168

172

176
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3C

FERE30FEIA15H (K) 8:15~10:15 (4fF, #*x2097, BENHZ109)

oA {2 iR i ER: EHFEPIBAZER), (TEFIEGARIAXE)

Mechanism Analysis and Evaluation Y. Takita (National Defense Academy), T. Takei (Hirosaki Univ.)

3C1

3C2

3C3

3C4

3D

AREFRED-HDSMARREI R R/ \—DEREHRES 179
OBRAKR AR KT, KSR, A% EHZE(JAXA)

Study on SMA Driven Hopper for Planetary Exploration

T. Sakamoto (University of Tokyo), M. Otsuki, T. Kubota (JAXA)

EIRRBEET & 51 B HERBENHEERE DB W FRET 181
OEREZ, ZFBEEEH K/ FERDT)

Dynamic Simulation of 1-DOF Swing Motion Propulsion Mechanism by Rotary Actuator

N. Miyamoto, N. Ando (Tokyo Metropolitan Univ. / AIST)

DYIUTMBRERAW NS TF B ORF 183
OBIRAT, HHLFGE G KT

Development of Small Clutch Device using Jamming Effect

T. Liu, Y. Aiyama (University of Tsukuba)

BIK(Z X HACROBAT 2 75 MIFE ENEHE DB BN AR AT L581E 189
Ohniefier, oA EZCAE T KT

Kinematic Analysis and Prototyping of ACROBAT Omnidirectional Mobile Mechanism in a Single Layer Ball

Transmission

K. Kato, M. Wada (TUAT)

Z1=VEAFRT1IR | ER:tHES(ELTAHREM) BEFEFRAEXE)

Field Robotics I S. Kanda(Fujitsu Laboratories Ltd.), Y. Kuroda (Meiji Univ.)

3D1

3D2

3D3

3D4

A—R7—REROARY S R T LERFE 193
- NEDOA U ISHHER - FHEFOHKFRERG AT LR IO /M@ ORI AT LR IZE TS0
TRIRDAUN -

OZ)NHBINChr =L X — « FEE R GBI HEAS), W E —CEH L¥ERT)

User and Work-Site Oriented Robot System Development

- Project Management on NEDO Robot and Sensor System Development Project for Infrastructure Maintenance -

Y. Yasukawa (NEDO), S. Yuta (Shibaura Institute of Tech.)

SeqSLAM++: R [CEIUBHELENFES —2ay 201
ORFEL, I LB, =iist, BFHREEEINRF RS

SeqSLAM++ : View-based Robot Localization and Navigation

S. Oishi, Y. Inoue, J. Miura, S. Tanaka (Toyohashi Univ. of Technology)

BILRBIEOSWN =TI T/ARVEDITEES 209
OHEEKH, A EZth(BEERERT)

Gait Generation for Tensegrity Robot Based on Reinforcement Learning

S. Hidaka, G. Ishigami (Keio University)

RERASHEEZRETHORVN AT LD 215
- E3HM-RREBEDOORNE NHERRSREI/ A —SHEBOEE - BRI -

O/NERHE, 2 mPREE AR, [ Ha4ES, BETEmCRALRT)

Robot System for Inspecting Inner Wall of Large Boiler

- 3rd Report - Internally Balanced Magnetic Crawler for Sensing Vehicle -

M. Ozawa, K. Tadakuma, Y. Okada, S. Tadokoro (Tohoku Univ.)



1 I 2 | 3 >

4A

FERE30FEIA15H (K) 10:30~12:30 (4%, #F20%2, HENHZ109)

LY LIRIRRE ER: RNEHR(TEIRASE), AiRE(XRKXE)

Sensors and Environment Recognition M. Tomono (Chiba Institute of Tech.), Y. Mae (Osaka Univ.)

4A1

4A2

4A3

474

4B

RABREZRWNV-ZEXRTREOTIAFYREICET MR 217
OFHMeR, #HeE, W HE KRG HERT), TR B (EERITR & A IR

Texture segmentation of 3D point cloud based on reflectance intensity

W. Wang, K. Sakurada, N. Kawaguchi (Nagoya University), R. Nakamura (AIST)

BDL—HF—RFX v FIZLBDITILEALERIDIYF T AT L 223
- RobotEye REO5MEFT R v U #EEL 7 LA LD YF LT D=0 DTILT ) X LDERF -

OFRBREE, SZEEMERRSHE 2—77R), BITEOUN KT

Real-time Distant 3D Tracking by 3D Laser Scanner

- Developments of New Scan Function for RobotEye RE05 and Algorithms for Real-time 3D Tracking -

M. Takahashi, S. Kuwashima (ViewPLUS Inc.), R. Kurazume (Kyushu University)

BYRNRERAORYEO-O OREIKEHEE ICE TV EMEIC KD REIRE TR A EDEERM 227
&at

ORARE—ER, 1LfFARRAEINRT)

An Experimental Study on Surface State Description by Wiping Motion for The Estimation of Floor Surface

Condition Using Indoor Search Robot

K. Matsumoto, K. Yamazaki (Shinshu University)

MUt H 2455 TGISHELE 231
OB HIGRELR), 2 W FEMEEERMD, TTFRHCREER)

Development of Gait GIS by Using IMU

A. Sawatome (TUS), M. Tada (AIST), H. Takemura (TUS)

EREUE ER:AOEX(AMAE) HHEH(RERRIKXSFE)

Medical and Welfare Application II K. Kiguchi (Kyushu Univ.), M. Wada (Tokyo Univ. of Agric. And Tech.)

4B1

4B2

4B3

4B4

HH MR RFACLDEEFDDEITH S LI-FEEEE DR 235
ORI AL TH#ERT)

Development of Joint Structure Applicable to Change of Rotation Center by Using Ligament-Like Fiber Constraint
Method

T. Sonoda (Kyushu Institute of Technology)

TREEREH AL —=2T KE ERK 239
O/IMInfdE—Ca 1L IRAZ R, ARREFLORBRR ), /MR O <UB(E K, H LIBFRERT v2),
EAWE, W, AEE, MERZ, REMCE LRSIKRT)

ERIK: an isokinetic exercise equipment for the lower limb

K. Koyanagi (Toyama Prefectural Univ.), Y. Kimura (Osaka Univ.), M. Koyanagi (OECU), A. Inoue (ER-tec),

T. Tamamoto, K. Sawai, T. Motoyoshi, H. Masuta, T. Oshima (Toyama Prefectural Univ.)

AIEERRZESREANTIHRARA—IL “Muscle Wheel” DS 243
OFFIEE, s)lIRFn(FHRKS), REHATRI VR T2 /a0 —X), [HH#RZ, FRRRR(HRKEE)
Development of Variable Diameter Type Pneumatic Artificial Muscle Wheel “Muscle Wheel”

S. Mohri, H. Arakawa (Chuo Univ.), Y. Kazama (Progress Technologies, Inc.),

Y. Yamada, T. Nakamura (Chuo Univ.)

Estimation of Intervertebral Joint Location for Improving the Accuracy of Compressive Force on 247
Lumbar Spine

OBe7- B, (LG, MG &R, TEREROIEE TS

Estimation of Intervertebral Joint Location for Improving the Accuracy of Compressive Force on Lumbar Spine

S. Tou, Y. Yamada, X. Xiang (Nagoya University), N. Kudo (Kawasaki Heavy Industries .Ltd)
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FERE30FEIA15H (K) 10:30~12:30 (4%, #F20%2, HENHZ109)

4C EFNEFIFaI—av ER: AT AMKE), RATECREIRLXE)
Model and Actuation M. Yamamoto (Kyushu Univ.), Y. Takeda (Tokyo Institute of Tech.)
4C1 ERELFEHEZRAN I/ VERSRO-OHDOERMIRE 253

- BAETUELZEBOFHUICLDHEEE -
Ok 2, YiREE S, FAREGHE, & SR TR

Basic study for drive mechanism with synthetic fiber rope
- Terminal fixation method using a grooved pulley and a figure-eight knot -

G. Endo, A. Horigome, Y. Wakabayashi, A. Takata (Tokyo Institute of Technology)

4C2 NSOy EREFE/ NV ERWN-EAELG - RRRIKMAD R 255
2 F, MARBRM, dEFE, OILARTTAROUNRT)
Optimum Bin Picking Problem for Piled Flexible Pouched Objects by Using a Parallel Link Robot and a Suction Pad
S. He, S. Kashiwagi, Y. Nakashima, M. Yamamoto (Kyushu University)

4C3 NAABHENFAL-BE#HET/IOR(T— 257
(OJIIE 3N P S WNC A =P N PN = )
Self-Propelled Microswimmer Using Biofuels
T. Yamanaka, F. Arai (Nagoya University)

4C4 HBEETIVICLHEMEEFE 259
O& KifiCaFR7)
Mechanical Model Learning using Smithing Model
C. Kim (Iwate University)

4D Z14—=NROKRF12 X1 ER RII#H(NEDO), RAEFECRFEEHASE)
Field Robotics II Y. Yasukawa (NEDO), M. Kurisu (Tokyo Denki Univ.)
4D1 EHOERBEERLOEZOHDIILFHASHBEEEICET MR 267

- E—8] NU-FILAICEDEEEANDOEZEDIREE -

OFCWNEE, Rk, Veilest, &5 B, b BEECRAR F KT

Research on Suitable Positions for a Multi-Camera system for advanced teleoperation of construction machineries
- Analysis on Effect for Work Efficiency by Pan and Tilt angles of cameras -

S. Niuchi, M. Kamezaki, R. Sato, S. Sugano, H. Iwata (Waseda University)

4D2 TIF—TOMEZRBEILH LU EABAKREEZ IR R A IR R AR GRR 273
O R —RR, FREF, HEHEE, B IERECGRERY),
Tyt Tr(UL KT/ GRS tETA47 7 2), B HIEE], A —H#,
HR G — (RNt MARUERT), FEHRCRIRT), LTE, R — GRS
Arbitrary Viewpoint Visualization of Pose Change of Bulldozer and Surrounding Dangerous Area
S. Iwataki, W. Sun, H. Fuijii, M. Fuchida (University of Tokyo), A. Moro (University of Tokyo / Ritecs), T. Noda,
K. Kure, K. Nakazawa (Komatsu Ltd.), H. Yoshinada (Osaka University), A. Yamashita,
H. Asama (University of Tokyo)

4D3 miBREET—TILERWNTILFORYN R TLICE TS RIRIEFEEEELI-FIEIEEBE L 276
R R 5T 5 5%
HILEL, S, REW, AIMIfE—, REER, MEEs, EARHBECEILRSIKRT)
Evaluation Method of Communication Connectivity between Operators and Mobile Robots for Considering Tele-

Operation in Multi-Robot Systems Utilizing Network Constructed by Leaky Coaxial Cable
S. Aoyama, K. Sawai, T. Oshima, K. Koyanagi, T. Motoyoshi, H. Masuta,

T. Tamamoto (Toyama Prefectural University)

4D4 ZERETLAIFHAZFALEVI7ITIVEEEERIEX—Y DR 282
ANNFNE, OREFAR, fR 327 A7 LRSS, B2, (L BRFRFET)
Development of a wearable construction work assist suit using pneumatic rubber artificial muscles
K. Ogawa, A. Ono, Y. Fukuda (Daiya Industry Co.,Ltd), K. Tsuneyasu, Y. Kurita (Hiroshima University)
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5A woEal—2ENTTF1IA ER BUFGARXE), PHAB(hRAE)
Manipulator and Haptics H. Mochiyama (Univ. of Tsukuba), T. Nakamura (Chuo Univ.)

5A1 XHMBTEMZEET S/ AFLIILARYMIEFEMBIERAETILICEICGESREZD SR HEE 286
OXFrER, ®AITEGR T¥ERT)
High-speed computational method of parallel robot's motion error caused by joint clearance based on joint force
model
M. Ohno, Y. Takeda (Tokyo Institute of Technology)

5A2 EFFEMRARY-EaAL—2OFEEE-TREBFEOBNTHIZLSEMAIREELSEAED 290
EE
ORIFERBA, FRRAZS & fa(FERk L L3 e 55 B P A%0)
Translation of Dynamic Manipulability Polyhedron by Coupled Dynamics in Kinetic Redundant Manipulators
K. Okabe, N. Morioka (NIT, Wakayama College)

5A3 TouchlLens Amplifies the Strain inside a Rubber Artificial Skin Layer 296
OZZ R ANGUE KT, PIFFELEGLRTRY), LI R
TouchLens Amplifies the Strain inside a Rubber Artificial Skin Layer
M. Ando (University of Tsukuaba), T. Takei (Hirosaki University), H. Mochiyama (University of Tsukuaba)

5A4 RBASAM2EITLRREBSMEDER 298
O RE 2, NEFFERRNCGRIT TEERT)
Relationship between double-strike phenomenon and perception of hardness
Y. Saito, K. Tadano (Tokyo Institute of Technology)

5B A EBEOFRYAERHE ER:FHE—(LEXE) RBINIRA(BHEXS)
Exoskeleton Robots and Applications Y. Kurita (Hiroshima Univ.), Y.Hasegawa(Nagoya Univ.)
5B1 ARUFERRDREICISATHERMBRLER T HESEETI/F1I—2DRAFE 302

Off/INeE, BEH U=, MAE, FERSEGREKY)
Design of a Robotic Ankle Foot Prosthesis with Biomimetic Non-linear Transmission Series Elastic Actuator
X. Sun, F. Sugai, K. Okada, M. Inaba (The University of Tokyo)
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NES
OMJRZEEN, BRI, JIFHER, BEHME, HE A, WA, fEE R
Online Self-body Image Acquisition Considering Changes of Muscle Routes Caused by Body Tissue Softness in
Tendon-driven Musculoskeletal Humanoids
K. Kawaharazuka, S. Makino, M. Kawamura, A. Fujii, Y. Asano, K. Okada, M. Inaba (The University of Tokyo)

5B3 HBAREDT-HDKE - BEEBHERICLESHITTIRE 313
ORBAERES, A2, B FRARERT)
Walking Assist by Trunk and Pelvis Motion Assist for Gait Improvement
K. Hashimoto, T. Tanaka, T. Kusaka (Hokkaido University)

5B4 EMTHRELHITTIARR—YZRAWV:-ERERMTEEENTET7 AN RO 316
O B, BARTTRESOUN KT, B —RROLIN R FRBT), RS, (AT R OUN KT
Evaluation of Soft Wearable Robotic Suit for Asymmetric Stroke Gait
Y. Nakashima, S. Ueki (Kyushu University), I. Kawano (Kyushu University Hospital), Y. Nakashima,
M. Yamamoto (Kyushu University)

5B5 E&EARYMERARICEITHSITROBMBESSLIVRERFTDEE 318
OFl—, BRILss s, 4k, (LHBRRG HERT)
Monitoring of Contact Behaviour and Skin Burden during Gait Motion Applied by an Wearable Robot
Y. Liu, Y. Akiyama, X. Wan, Y. Yamada (Nagoya University)
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Modeling and Motion Control D. Kurabayashi (Tokyo Instituted of Tech.), H. Murakami (IHI Corp.)
5C1 7BHEQRYNT —LODT=6 0@ R — %k F Bl %l 324

OREEY, V=R Jray, JEXHE, XrFr— V= Fr OO LRF)
Adaptive Generalized Predictive Control for 7 DoF Robot Arm
S. Hagane, L. Rincon, T. Katsumata, G. Venture (TUAT)

5C2 BRFEREZ AV KBIHEE RO B IS HI B HEERET 330
OlBFiER, HIEBEFEIEKILART)
Basic study of the adaptive control for the swimming robot using self-excited oscillation
A. Yamano, H. Ijima (Wakayama University)

5C3 mELEA—T/\TA—FZERAWARYET—LDT=H DO/ NRME—ARAE F Bl ) 1 334
OU—AYray, JEXIE, T x— Pz F v GUUE T RS)
Robust Generalized Predictive Controller for robot arm by optimization with Youla parameters
L. Rincon, T. Katsumata, G. Venture (TUAT)

5C4 FI7TL—rOL—rDEEAZFHELHRNLEDHEDI-HODEEAS 338
ORFBAMOUNRT), BERSZERA S5 )), hEFEE, ILATREIOUNKRT)
Inverse Dynamics Calculation and Desirable Input for Vibration Suppression Control of Rough Terrain Crane
K. Higashi (Kyushu University), H. Fujioka (Tadano Ltd.), Y. Nakashima, M. Yamamoto (Kyushu University)
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Vision and Image Processing S. Qishi (Toyohashi Univ. of Technology), T. Tsubouchi (Univ. of Tsukuba)
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OFLBEG TEKRD), ZR(ANAAT 7 /a0 —X), ZHE, EARE, AHR0RE KT, GHEGER
BHERT), AR TETGHUV S —F a3 J 208, I HiGERIERT), JJAE, BREIE(LESRT)
Modal analysis based on multiple vibration distribution synthesis method using multithread active vision

T. Aoyama (Nagoya University), L. Li (Hitachi High-Technologies Co.), M. Jiang, T. Takaki,

I. Ishii (Hiroshima University), H. Yang (HUST), C. Umemoto (Keisoku Research Consultant),

H. Matsuda (Nagasaki University), M. Chikaraishi, A. Fujiwara (Hiroshima University)

5D2 Simultaneous Tele-visualization of Robot and Surrounding Environment Using Body—mounted 346
Fisheye Cameras
OFRREF, Alessandro Moro, T 7—ER, /MARE, BEHIEE, ILTFE, BR—CRR K
Simultaneous Tele-visualization of Robot and Surrounding Environment Using Body-mounted Fisheye Cameras
W. Sun, A. Moro, S. Iwataki, R. Komatsu, H. Fuijii, A. Yamashita, H. Asama (The University of Tokyo)

5D3 RARYREYVFR T DO DIEHFYABEDESI/ N\ F2— & 348
O BCREUE TR, KBEFZ, PEERRBEERHT), AKNAR SRR TRF)
Detection of Object Arrangement Patterns for Robot Picking
T. Asaoka (TUAT), K. Nagata, T. Nishi (AIST), I. Mizuuchi (TUAT)
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Factories
Ol)I#sk, ZGEEIR, TH, S, NVERE (R B Jehin B 2B i R be Ko7
Automatic Annotation of Training Data using Visual Markers for Object Detection in Automated Factories
T. Kiyokawa, K. Tomochika, M. Ding, J. Takamatsu, T. Ogasawara (NAIST)
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ONBREFFILRT), wBEEGR SRR FEERT), FFRNE, T,
A AR Z (Fnak k)
Distance measurement with 3D anchors and its application to robot navigation
H. Hachiya (Wakayama University), Y. Saito (SOUKENDAI), K. Iteya, M. Nomura,
T. Nakamura (Wakayama University)



