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FERE31¥E3A14H (K) 12:45~14:45 (4%, =205, HELZ1049)

1A Z14=WFOFEF17R | ER: #HAB_(BIETEREXE), JIHMBA(JIAEA)

Field Robotics I S. Suzuki (Future Univ. Hakodate), K. Kawabata (JAEA)

1Al R—=XT570#EELEIRICK SR EBOI-H DMEEES 1
ORMEMTFEIRKT)

Map merging for long-term autonomy using pose-graph merging and reduction
M. Tomono(Chiba Institute of Technology)

1A2 ARt rEF—rTEEIT A EBHAR Y~ DConjugate Gradient Descent R Ls—H D& 4
OXKEHEH, XFMA|, FHEZNEILKRS), NaihEk BRECEEETE),

XEAECEBATE L 2—), b= RIIRNTHT )L, RS &, BRTEEEILKE)
Adapting the Conjugate Gradient Descent Path Smoother for use in Fire-Fighting Robots in Petrochemical Complexes

N. Mizuno, K. Ohno, R. Hamada(Tohoku University), H. Kojima, J. Fujita(Mitsubishi Heavy Industries),
H. Amano(NRIFD), T. Westfechtel, T. Suzuki, S. Tadokoro(Tohoku University)

1A3  BERNASIZE S BRI mB I R U th B 4 RY 6
OfIFHE KGBL, TV ATy, RBEEEFEERMREMER
Visual tracking and mapping with dense feature points
M. Yokozuka, S. Oishi, T. Simon, A. Banno(AIST)

1AM BEYKRRESHEMREEICESIRTHR TORIKETE 10
OIR#EFE, RMEMFEIRKS)

Path Planning on 3D Terrain Using Surface Mesh Map with Moving Object Removal
Y. Hara, M. Tomono(Chiba Institute of Technology)

1B KEEHE | ER:\HE(REXE), AEHEBR(RIEXSE)
State Estimation I R. Fukui (The Univ. of Tokyo), Y. Okada (Tohoku Univ.)
1Bl EHORRIZEERLDIZODTILFHASRBEEEICET HHRE 14
Otk st BRAR(EMAXS), IWAFK, BARB(EKRHEHR), EFEH,
EHERERAXS)

Research on Suitable Positions for a Multi-Camera System for Advanced Teleoperation of Construction Machineries
R. Sato, M. Kamezaki(Waseda University), M. Yamada, T. Hashimoto(PWRI), S. Sugano,
H. Iwata(Waseda University)

1B2 Discriminative OptimizationZ AL \/=fii &5 —7R 18
ORI 4, KINE, FTHENE, ME—ACGRILKRE)

Tactile Servoing with Discriminative Optimization
K. Yokoki, J. Kinugawa, S. Arai, K. Kosuge(Tohoku University)

1B3 RBEEOEEBRICEIVEIEDEILT SERIESHOEE TR 20

OwgzX, R2HFETEGLAXE)
Prediction of Dynamic Obstacles Motion Changing due to Mutual Relationship with Obstacle

R. Yamazaki, Y. Kuroda(Meiji University)

1B4 GNSSO—KRRLIIEEEEZ ALV FAARBHICESBHORVIFOBE BT 22

OF i ¥ W.N:-HER PN )
GNSS Multipath Detection using Pseudorange Residuals for Localization of Mobile Robots

T. Suzuki(Waseda Univ.)



2 I 3 [ 4 T 5 7 6

FERE31¥E3A14H (K) 12:45~14:45 (4%, =205, HELZ1049)

1C__2=Ealb—Yav | ER:H/MEREB(MPXE), MAMAN(BEEIIXSE)
Manipulation I Y. Yokokohji (Kobe Univ.), Y. Maeda (Yokohama National Univ.)
1C1 YRR EDERBEDHEHERE AUVV-EEEHE 24

OHEH, 4L KB, BLEBERKE), BERHF, #EEE—(hMKX),
[REACRIRKE), BEEBAERAE)

Motion Planning by Using Statistical Information of Object Shapes and Object Trajectory

S. Tajima, T. Tsuji, Y. Suzuki, T. Watanabe(Kanazawa University), S. Miyauchi, K. Morooka(Kyushu University),
K. Harada(Osaka University), H. Seki(Kanazawa University)

1C2 26

KL -BAEI I ¥l —2av e R A REGRRIEESFRBELHEICIHO0RYMEB £ K
OZE MR, ERFF, MAE MEHREERRERXF)

Robot Motion Generation by Time-series Inverse Kinematics Optimization Considering Time-variant and Time-invariant
Configuration
M. Murooka, Y. Kakiuchi, K. Okada, M. Inaba(The University of Tokyo)

1C3 FYBAFEDHDEEFANEFERICEIKARORVINO A E RIZIERENDER 30
OEMBUBM K, MIRRFE(FEREMBZRMKRER K, ILFAMEISINKE)
An Acquisition of Cloth Manipulation Ability for Humanoid Robots Based on Folding Procedure Segmentation and Hand

Trajectory Search
Y. Mo(Shinshu University), T. Matsubara(NAIST), K. Yamazaki(Shinshu University)

1C4 Za—3JIRIbT—IIC& BB ERITIHIDEHITEIIZE 2L —2DEMELER 32
O LI ABUE M KZFE)
Motion Generation of Manipulators Based on Linear Mapping Calculation by Neural Networks
K. Yamazaki(Shinshu University)

1D _RunFRF192 | ER: EFXER(EMXE), KRE(FIRIHXE)

Welfare Robotics I N. Iwamoto (Shinshu Univ.), R. Chiba (Maebashi Institute of Technology)

1D1  SEEBRORRIZE S BITHMER N OFE 34
OMLEERF, /NRKIE, KEERE AP RE AR CEERRERKD), 8F S KERKF),
BREBRERRERKEF)
Evaluation of depth perception ability by showing projected 2D image
E. Uchiyama, H. Obara, T. Mino, T. Tanaka, Y. Nakamura(The University of Tokyo), W. Takano(Osaka University),
K. Iijima(The University of Tokyo)

1D2 Sensory Reweighting|ZE DS A M yFRIE R EIHIET L 40
OIRMAXE BEENUEEEILKRS) SHRARRILEKXRF)
Human Standing Control Model Based on Light Touch Contact and Sensory Reweighting
M. Sakata, K. Shima(Yokohama National University), K. Shimatani(PUH)

1D3 7747y rDEBIEET AFIEABE SRR (TS HE 43
OTHiEH HRFZALBEXRS), L AER(E/NMIESEFEMER
Effect of Dynamic Tightening Force Control by Active Corset on Joint Stiffness
M. Yoshida, T. Tanaka(Hokkaido University), Y. Tsuchiya(N.I.T., Tomakomai College)

1D4  ®HRETXSNELENNNICK B E R AL R E 4 ET 47
OHh BEFEE, WMERE, Pham Hoang Tung, Fi#sfl, LLAITT R (FLINKE)
An Evaluation Method of Standing Stability by Applying Disturbance Using a Swash Plate Fall
Y. Nakashima, T. Matsuo, T. Pham, T. Togoe, M. Yamamoto(Kyushu University)



L 3 [ 4 T 5 1 6

FRZ31¥E3A14H (K) 15:00~18:00 (6, #T20%, HELZ102)

2A 17 HEIEERET ER:EIFEGRIRXSE), HILRECGRIRAS)
Motion/Mechanism Design H. Mochiyama (Univ. of Tsukuba), Y. Aiyama (Univ. of Tsukuba)
2A1 FBGZALV=Lim3NEHRICKDBEE/NASTIIVHES R T LDEHAMR E 49

ORMRE—B, fikfaz, EHEXH, XB—4&, FIEKR RELN, RB8FERV=)
The Enhancement of the Transparency of the Precise Bilateral Control System by 3-DOF Distal Force Sensing Using Fiber

Bragg Gratings
K. Nagasaka, H. Suzuki, H. Masuda, K. Hongo, R. Horie, S. Yajima, Y. Itotani(R&Dt& > % —)

202 BEOAHEEMEICESHEEORYIOZRBETE 57
OXKFMERREKRE), AGRBE(FHMEATRARKERE)
Path Planning based on Motion Uncertainty for Exploration Robots

M. Mizuno(the Univ. of Tokyo), T. Kubota(ISAS/JAXA)

2A3  BREINLVBIEIZE D /ASLILARYNMIEITEBRETHE T EH O E D=6 DEEHRET 59
OXEFEE RETEFRERRIEXS)
Trajectory design for detecting joint clearance in parallel robot based on actuation torque measurement
M. Ohno, Y. Takeda(Tokyo Institute of Technology)

A4 LFMMTAVICE D THEBEZRAV-EBRRSEE T —L 63
OFEM% EAES BHHAGERIRKN)

Coupled-tendon driven long-reach manipulator using synthetic fiber wires
G. Endo, A. Horigome, A. Takata(Tokyo Institute of Technology)

2A5 BiRNNZRAWV=7T22arETILIC&ESTEHNETF A 65
OLXRIB, B/ \>0)L, AFE#N, EOT7L YU RO, 7yYOYRTI7/, ILTFE,
EE—(RREKE)
Pedestrian trajectory prediction using BiRNN attention model
J. Wy, H. Woo, y. tamura, A. Moro, S. Massaroli, A. Yamashita,
H. Asama(The University of Tokyo)



L 3 [ 4 T 5 1 6

2B

FRZ31¥E3A14H (K) 15:00~18:00 (6, #T20%, HELZ102)

7—=9 ER: ALB(FEIRAS), WORB(RILXE)

Learning

2B1

2B2

2B3

2B4

2B5

2B6

I—Cx o MEAMEBRROA AV D HEICK BB - REIRIDEE
OFR/IE IMEN, BAFEZ(FEREWRBFRMKERKE)
Cooperative-Competitive Learning by Online Classification of Interests between Multiple Agents
T. Aotani, T. Kobayashi, K. Sugimoto(NAIST)

RBFEERAVVESEBERORH OGNS BEIENS X T LD
OXEMZE BEBEMN AREMT BBRX EHEX, BHFEREIEKRS)

Development of system for crossing a crosswalk by recognition of traffic lights and road markers using deep learning

T. Oishi, K. Onda, J. Arima, R. Ozaki, T. Hayata, Y. Kuroda(Meiji University)

BRARVIZBITDEIREREFIEOGREICLDFERDIEL

OFZERZ BHE FFH—(RRERKF)

Efficient Search Algorithm Using Effective Search Procedure Transferred from Similar Domain
H. Karasawa, R. Fukui, S. Warisawa(The University of Tokyo)

FERBELSA-BEMBIETYT Ik BIETREMOFINEZEL-F—LAVI TV I
REDKARE

ORABEEFERERKRE), RTI7URFTILT 1, ARBE(FHMEATRAREERE)

A solution algorithm based on self-organizing map with learning correction for team orienteering problems with constraint on

communication range
T. Sakamoto(The University of Tokyo), S. Bonardi, T. Kubota(ISAS/JAXA)

EBFBRICSTHLDEZFETILEAV-ARBINRFEORE

OBRBEGRRREBEHRAD) AHF-CERIZXY), BXERKS), i RKBCRRERKE)
A Study on Policy Reuse Method Using Psychologically Inspired Model in Transfer Learning

Y. Takakuwa(Tokyo Denki University), H. Kono(Tokyo Polytechnic University), W. Wen(The University of Tokyo),
T. Suzuki(Tokyo Denki University)

Growing Neural GasZ ALV =5& /S EIE LV FIZE DR ITTER D BB ERE
OF B — BR(RE LK)

Topological Structure Learning of 3D space based on Concentrated/Distributed Sensing using Growing Neural Gas

Y. Toda(Okayama University)

K. Irie (Chiba Institute of Technology), A. Yamaguchi (Tohoku Univ.)

69

75

79

83

86

90



L 3 [ 4 T 5 1 6

FRZ31¥E3A14H (K) 15:00~18:00 (6, #T20%, HELZ102)

2C  BEOXYbL ER: XABMANREXE), XIFH—GEHRASF)
Mobile Robot K. Ohno (Tohoku Univ.), Y. Ohtsubo (Kindai Univ.)
2C1  SFiEfERERICREEIN - ERAER G REEICLHB/NEEE )T+ DEKRIIEST 94

2C2

2C3

2C4

2C5

2C6

BHE OfiKL, ML, BEHM—(RRKF)

Platooning of ultra-compact mobilities using a non-contact coupling device for relative position/posture measurement

R. Fukui, A. Suzuki, Y. Okamoto, S. Warisawa(The University of Tokyo)

MEtLOFEEAEEEYCHT H5/0—JRBEORVCORHEA MR/ O—YNEZLZEDFTF 98
i

OB BHER, kA ER(RILKXE)

Evaluation of Effect of Grousers on Climbing Performance of Tracked Vehicle for Unfixed Cylindrical Obstacles on Slope

R. Yajima, K. Nagatani(Tohoku University)

LT SURA—ILICE B EH R ERNBHORILDIRE 100
ORR{E, FHEXE SREE, TOEEFRKD), ILHEZGEREMKRKS),
R AKER(F R KE)

Proposal of in-pipe mobile robot equipped with flexible brush wheel
N. Tadami, F. Itou, M. Kamata, T. Kawaguchi(Chuo University), Y. Yamada(Tokyo Denki University),
T. Nakamura(Chuo University)

BEAVWEDORHBHABRALARABIHEETET OHRR 102
OmJIE®, IWEHt, REAFE, ILFLH AEBFEEEERIKXD),
SEHM—(UhIZEERGEILE Y )

Study of omnidirectional mobile electric wheelchair for handicapped children's early movement experience

T. Nishikawa, R. Yamaoka, T. Yasuda, M. Yamano, Y. Nishioka(The University of Shiga Prefec),

J. Takashio(Biwako Gakuen)

EBRBTITA T XV REIETALIMNFATE—SE AL -2 BB A EDEE)H 108
OMBEZGRRRIKRD) EE#E XEREBAREI)

Control of an Omnidirectional Cart with Differential Drive Type Active-casters and Direct-drive Motors
M. Wada(Tokyo Univ. of A&T), K. Fujioka, Y. Ooishi(NSK)

HEXO—/N\—OREE D DEZK DB E 112
OHBBNGLMEERD), AIIE—, FEEDRSY), ZHRGILHERZE)

Terrain Adaptation by Optimal Contact Force Distribution on a Hydraulic Wheel-On-Leg Rover
Y. Ida(Ritsumeikan University), J. Ishikawa, M. HIRAOKA(Kubota Corporation), S. Hyon(Ritsumeikan University)



L 3 [ 4 T 5 1 6

FRZ31¥E3A14H (K) 15:00~18:00 (6, #T20%, HELZ102)

2D ka—=w/4K ER:MEFH(REIEXE) ERHRBORFEXE)
Humanoid K. Masuya (Tokyo Instituted of Tech.), M. Murooka (The Univ. of Tokyo)
2D1 2 5MLYFIEICK BB = B 51T D EERAIIRITE 114

OFILEXR, KHIRGLAEXRF)
Experimental Evaluation of Compliant Bipedal Walking with Whole-Body Torque Control

K. Hirayama, S. Hyon(Ristumeikan University)

202  AEARVGDENFEEEL LRI AR H] 116
OWRT, EAMH, PF{-EERRKF)

Resolved Viscoelasticity Control Considering Dynamics of a Humanoid
K. Yamamoto, K. Murotani, Y. Nakamura(The University of Tokyo)

2D3 NRTYTAHEMEERIIT 2 AR VDT ILEA LIE B FIE 123
OWAREE, #EMEKRRKXE)

Realtime foot navigation control of a biped robot that guarantees N-step capturability
T. Yamamoto, T. Sugihara(Osaka University)

204 FHEEFDO _HORYNDSEER 129
OBEARRALMKE), A REF B RAERT, MEREREEKRKZS), BRE (LN KE)
Gait Generation of Biped Robot with Hemispheric Foots
T. Fujiki(Kyushu university), H. Marubayashi(Murata Manufacturing), T. Sugihara(Osaka university),
K. Tahara(Kyushu university)

2D5 Ea—T/ARDNSURHEHIZEITEIRENVIAAEEBNLIA DD RBEHE 135
ORHERGIHEEKRS)

Optimal Integration of Hip Torque and Ankle Torque on Humanoid Balance Control
S. Hyon(Ritsumeikan University)



I I 2 A [ 5 ] 6

FR31¥F3A15H (&) 8:00~9:30 (3%, #*204, HEELZ109)

3A IRIRERH ER ¥ EsASE(IHD), $#iARXER(RHEHAKXE)
Environment Recognition H. Murakami (IHI), T. Suzuki (Waseda Univ.)
3A1 ZERRERERAEICL S BHERFOIRTHEE AUV LEHEBEET 137

O BHRRRERKZE EXRMBR AR, 4 KFEFERRMHREHIE,

BOEGREEMN KR EERMTREHRA
Large-Scale Autonomous Navigation of Electric Wheelchair Using 3D Map and Two-Step Path Planning

S. Niijima(TUS / AIST), Y. Sasaki(AIST), H. Mizoguchi(TUS / AIST)

3A2  RETEREE AUV -HEREEITATREMREICE DR E RIRH 139
OENZzH, kH#RH, BRER(AAXRT)

Intersection Detection based on Probabilistic Drivable Region using Intensity
R. Kusakari, Y. Nagai, Y. Kuroda(Meiji University)

3A3 EAIMADISREEEL-BCMEET 141
ORHAELR, EILRAILARFE—, FILGEH, HEEHEETEKXRF)
Localization Considering Classes of Observed Objects
N. Akai, L. Morales, T. Hirayama, H. Murase(Nagoya University)

3B Z4—=WkFOET12R I ER:PHXAB(hRAE), BAHEMXSFE)
Field Robotics II T. Nakamura (Chuo Univ.), S. Suzuki (Shinshu Univ.)
3B1 hURIVIBEIEWD T 1 RV AvZERETAOR VDR 143

OWMA#EX, BHLE, BiFM—(REKRSP), FEX—, EITIEHR, FEM—CMAIRYERD
Development of a Disc Cutter Wear Inspection Robot for a Tunnel Boring Machine
Y. Yamada, R. Fukui, S. Warisawa(The University of Tokyo), E. Morioka, M. Uetake, S. Terada(Komatsu Ltd.)

3B2 N e rmaE . vat g« s o=
B MEEDBRAKERISICH S ELOR I OLH OBH- L AREREROEBET RTL
BHE OFXHERE ®IUXK, BEH—(ERRKH)
Automated Construction System of a Modularized Rail Structure for Locomotion and Operation in Hazardous Environments
R. Fukui, M. Yasuda, G. Kanayama, S. Warisawa(The University of Tokyo)
3B3 B|AETEELERETDIANELEDREAINIGZ AV -EERA 156

OZHEE, WKL PHCEERRERKF)

Anomaly Detection of Manned-Vehicles among Unmanned-Vehicles Using Velocity Vector Field
S. Kuwada, K. Yamamoto, Y. Nakamura(The University of Tokyo)
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FR31¥F3A15H (&) 8:00~9:30 (3%, #*204, HEELZ109)

3C_J7ZhaFkvk ER AXBCHEMIRASE), RIINBACREXS)
Soft Robot H. Kino (Fukuoka Institute of Tech.), J. Kinugawa (Tohoku Univ.)
3C1 o . — oy NV
HAATHATIF1T—2EANEESIEBET SR+ — AOBELE Bk saEeitsm
O/NBH, HERZ(LINKS)
Iterative Learning Control for Trajectory Tracking using a Three-DOFs Attitude Platform Driven by Fishing Line Actuators
S. Ono, K. Tahara(Kyushu University)
3C2 #hE LD FREHEAYIEAEZ AT 5T EREEEENREET OPTPHIH 168
OABBEGERRIEKXE) HRE_(LINKE)
Point-to-Point Control of a planar tendon-driven joint with the flexible rolling constraint on the curved surface
K. Masuya(Tokyo Institute of Technology), K. Tahara(Kyushu University)
3C3 VIZrARYMEDHDEEO VR DERIIRETE 174
OZILFGHIRKZ)
Fast Shape Computation of Elastic Rods for Soft Robotics
H. Mochiyama(University of Tsukuba)
3D =1oonfF1492R ER:ABEE(RMILIXE), KITHth(BHILEFXE)
Micro Robotics T. Matsuno (Okayama Univ.), T. Kinugasa (Okayama Univ. of Science)
3D1 SERBEBBICIUEROESEHMENDEREEN-ORRREDRETZRBRERT SBMIELRX 178
T Ls
OFWEE MHEEF MRX RANRAREEKRDS), EHIB(EEKXRF)
Microscopic tracking and imaging system for multiple motile microorganisms based on high-speed viewpoint movement
T. Aoyama, S. Takeno, M. Takeuchi, Y. Hasegawa(Nagoya Unviersity), I. Ishii(Hiroshima University)
3D2 EEMESIREICHITAONRMEERLUVY/NT/E RIEEE AR IR 1T IRE HE E 180
OWEEE BB —(FEEKXE)
Depth Estimation based on Blur Widths Using Robust Estimation and Mahalanobis' Distance in Microscopic Field
Y. Abe, K. Ozaki(Utsunomiya University)
3D3 HMDZERRA]REAAREFIR R B BRINER S AT L D EREE Rl A &6 B 0D A1 183

OMBEF, FILER MAKX, RB/NIRAGEEXRD) AHAEEXRT)

Evaluation of Observable Area for View Expansion Microscope System with HMD Display
S. Takeno, T. Aoyama, M. Takeuchi, Y. Hasegawa(NagoyaUniversity), I. Ishii(HiroshimaUniversity)



] I 2 I 3 5 ] 6

4A

ER31EIA15H (&) 9:45~11:45 (4%, #*2097, BRELE109)

v=Eab—2avll ER: HREZ(AMKAE) SHREFE(NAIST)

Manipulation II K. Tahara (Kyushu Univ.), J. Takamatsu (NAIST)

4A1

4A2

4A3

474

4B

RET=EaL—A0F % — T EBHRTH-k 5B AR N £ EAIE T 5 SR 185

ORMERSAMAFIIUL T XS EEMER)

Translating Dynamic Manipulability Polyhedron by Coupling with Task and Redundant Motion in Kinematically Redundant
Manipulators

0. Kousuke(NIT, Wakayama College)

BEOONIMEBITIZE D= LG — 0 T DE EMIEIE 189
O%IJ?EFJ i, *Lcﬂa nﬂll({Eﬁ1%I$ﬁ%$Fq%*x)

A quantitative index of partial caging based on analysis of grasp robustness
K. Makihara, S. Makita(NIT, Sasebo College)

ORyrNR=ZEalL—2ar DO 0MEE 2 JIZE T 2 H T EIR 193
OWOBAEEILKRE)

A Brief Review on Tactile Sensing for Robotic Manipulation

A. Yamaguchi(Tohoku University)

MO RybE AW ZBEBEA—RE D a7 IILY—RICKDYMARBFLEER 197
OFHIME, FkE, K NE—SAERILKE)

Regrasping for picking and placement by a dual arm robot using image-based visual servoing

S. Arai, N. Yoshinaga, J. Kinugawa, K. Kosuge(Tohoku University)

KB |l ER:EMNA(PRXFE), BUEN(BHEXSE)

State Estimation II K. Umeda (Chuo Univ.), K. Sekiyama (Nagoya Univ.)

4B1

4B2

4B3

4B4

BROTHENSEEBLIBRITET IILO—HRIEAE S 200
OXREBEL #BFEE YMEVN TV, RBEEEFEERMREMER
Generalized Cylinder Decomposition under Shape Uncertainty

S. Oishi, M. Yokozuka, T. Simon, A. Banno(AIST)

B ZERICETHIRTRBOMREICEICEMDEMEHE 203
OfE G, REFREAAKRF)

Spatial dynamics estimation based on shape change of 3D point cloud in discrete space
Y. Hosoda, Y. Kuroda(Meiji University)

SRV —TRCAA IR HIEHES R DREBLE 205
OALAFREIRKS)

Error Correction of Inertial Motion Estimation Through Three-step Loop Closures
K. Irie(Chiba Institute of Technology)

Particle Filter on EpisodelZH (T2 L EREED BENRE 213

Automatlc Determination of Likelihood Functions for Particle Filter on Episode

A. Saito, R. Ueda(Chiba Institute of Technology)



I [ 2 T 3 5 ] 6
FRHI1EIA158 (R) 9:45~11:45 (4, RT20%, HEBE109)

4C R2EHiE ER:ZFN(SBRHEESEASE), THEBUEMKXE)
Safety and Control T. Miyoshi (Toyohashi Univ. of Technology), T. Kawamura (Shinshu Univ.)
4C1 HMETIF 1T —HI2L 5 ZEEE R R ER BN Z £ D 0K v b7 — L D BRE) il 1 219

ORREHRGIMBRZEER BWWRIKE), KER EXEE, MIE—(BILRIKS),
Mk BEEAIERD), KARS(RRBHEXD)

Driving Control Characteristics of Robot Arm with Bi-articular Drive mechanism by hydraulic actuator
T. Higashihara (Takamatsu P & O MFGLTG ), T. Oshima, T. Tamamoto, K. Koyanagi(Toyama Prefectural University), Y.
Saito(Shibaura Institute of Technolo), K. Ohnishi(Tokyo Denki University)

4C2 3RFTAKPEEBBAROBEEHEANHEH AT LORE 223
OHLE MEER WA EMKRHE RIEXF)

Proposal of Extremely Low-DOF Input Control System for AUV in 3-Dimensional Space
K. Kunimatsu, K. Yokoo, Y. Hattori, D. Kurabayashi(Tokyo Institute of Technology)

4C3 REVATLDRIESBEITEVV-REIAVHR—R UM ERATIHNROER 225
ORkIFE B (FE R BRI A TZRF, #51R(B AR ERIIERE)
Discussion of the effect by utilizing safety components with the viewpoint of safety system certification
K. Fujiwara(AIST), T. Kushibiki(JQA)

4C4 EREOHDOY—ERORYMNEEHAFZEITOER 233
O ER(EERMLEHRITA, #i5I=(BRRERIHE), BOHAA—VIL)
Design and Development Processes for Practical Application of Service Robots
Y. Nakabo(AIST), T. Kushibiki(JQA), M. Shukuguchi(eSOL Co.,Ltd)

4D ARkt ER: H—R(HPXERR), APF2(tiHBEXSE)
Human-Machine System K. Wada (Tokyo Metropolitan Univ. ), T. Tanaka (Hokkaido Univ.)
401 ABRERT NAADOFFEIFIZEILTELDOMN? 235

O/MiMg—, EXHE, EHE BHEZ AHFEH ABHMELRIKZE)
Can evaluation of force display devices be standardized?
K. Koyanagi, T. Tamamoto, K. Sawai, H. Masuta, T. Motoyoshi, T. Oshima(Toyama Prefectural University)

4D2 T SSNAREICESETNDEE 241
OARHEHR RA/JIRA(RHEKXE)

Effects on Human Running by Additional Volumes on Legs
N. Kubota, Y. Hasegawa(Nagoya University)

4D3 FEHMMMENUFEZEHARTRELGSEE) ANV FORFE 243
OnZeth BHE BFM—(RRERKF)
Development of a multi-link wrist band measuring wrist contour and band flexion
S. Okishiba, R. Fukui, S. Warisawa(The University of Tokyo)

4D4  FELEGAIAAI SO HIERICHED RF R B 55T 249
OFHELRMERILKRD) EHGDOEERRINRESHERN, ATHENMERILKXZ)
Simplified measurement of grasping postures using distance sensing information from proximal side of the hand
T. Hirano(Yokohama National University), N. Miyata(AIST), Y. Maeda(Yokohama National University)
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FRE31¥F3A15H (&) 12:30~14:00 (4, =204, HELZ1049)

5A IMAQET1IR ER:ENAH(RREIREAS) FUBRR(BHEXSE)
Biorobtics D. Kurabayashi (Tokyo Instituted of Tech.), T. Aoyama (Nagoya Univ.)
5A1 BHREFT DIV 2B BRI AT LIZEITERT Vv ILET 252
O/IMZE#h, REHBAGERTEAS) BER-(UNAS), ABCGERIEAS)
Potential analysis on a 1-link-2-muscle musculoskeletal system with routing points
T. Kosugi, M. Goto(FIT), K. Tahara(Kyushu University), H. Kino(FIT)
5A2 ErOERHREERERELET HHEROARINT —LDOBASH 259
OWFEE, AmeHitzmann, A EF, #EHBHKRKE)
Development of a Musculoskeletal Robot Arm based on Anthropomorphic Spinal Neural Circuits
S. Yamanishi, A. Hitzmann, S. Ikemoto, K. Hosoda(Osaka University)
5A3 ARIRIT0#EMBERZBELI-/\VFORK 265
OLHZRE KAEX, ZHHAREEIKS)
Development of Hand to Reproduce Human-to-human Physical Contact
A. Ueno, I. Mizuuchi, Y. Miura(TUAT)
5A4 MERSHITEYOREEICET 5 HZEHNER 267
OFRME KLY, AIER SHER MERX, BAXE(EILER KXF)
Mechanics for Turning of QuadrupedalWalking
K. Ito, T. Kinugasa, S. Ishigaki, K. Yoshida, R. Hayashi, D. Fujimoto(Okayama University of Science)
5B EYar ER: INGAREMAE) XAfET(ERZTRESATM)
Vision K. Yamazaki (Shinshu Univ.), S. Oishi (AIST)
5B1 #H@FREREZEOLLGWVERAREYT—HZFALE-EREVE~OBETH 7 /T—av 270
BN, REEX OBRE NERBEGERERE PRI KZRKE)
Automatic Real-World Object Annotation with Multiple Visual Markers Not Covering Object Surface
T. Kiyokawa, K. Tomochika, J. Takamatsu, T. Ogasawara(NAIST)
5B2 TILFRYYA —HERAWEEREHRFAB/NREERER L Y OEE 272
OfHEE HhEE HHEMF(FRKE)
Development of a very small range image sensor using a multi-slit laser projector for short distance measurement
T. Fukuda, Y. Ji, K. Umeda(Chuo University)
5B3 HEEAASEBHDI—UIAEHFMOAEFHMNYET HO0RVNEYAABHOHETE 275
OfkiR¥hiE, MMAEER, KE Al HRTFEEGEILXE)
Estimation of robot reflection area using only scene invariant feature from camera images on robot
T. Fujinami, Y. Okada, K. Ohno, S. Tadokoro(Tohoku University)
5B4 RIRRTLAAATICHEITEELGDLEBIFEORE 277
OfRHEE MER, HAMF(FRKE), KEH, BHXEH, £FEE #ILHER,
NESZEZ)4Y)

Fusion of Different Measurement Methods in Fisheye Stereo Camera
H. Iida, Y. Ji, K. Umeda(Chuo University), A. Ohashi, D. Fukuda, S. Kaneko, J. Murayama, Y. Uchida(Clarion)
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Manipulation IIT

5C1

5C2

5C3

5C4

5D

N—UE—RERTR— N ORLIMF ERERE ST AHEERHHEEIHO RV _EaL —
3
OfikzEX, B AR BRE, WAL PR{ICEGERRKP)

A 6-DOF electro-hydrostatically driven robot manipulator with a 3-DOF wrist complex consisting of three vane motors and

manifolds
R. Suzuki, M. Komagata, T. Ko, K. Yamamoto, Y. Nakamura(The University of Tokyo)

NEHREEZAORYNZEAL—2D=HDSLAME S #E LT v1)TL — 3> (SKCLAM)

OF=IE FEEIRF, ATHEENGREEIIKXE)
Simultaneous Kinematic Calibration, Localization and Mapping (SKCLAM) for 6-DOF Industrial Robot Manipulators

J. Li, A. Ito, Y. Maeda(Yokohama National University)

2ARRRICEHFBER T —DU THETILTIRX LDIRE

ORHERE EER(FEIXKS)
An Algorithm for Checking Non-surrounding Type Object Caging with Two Fingers

K. Shirota, Z. Wang(Chiba Institute of Technology)

EgEYIETULRES a7 Y —RICKEMIEDEIERD
OfE AL, FTHME, NE—SAGILXE)

Image Jacobian less image-based visual servoing

F. Tokuda, S. Arai, K. Kosuge(Tohoku University)

G. Endo (Tokyo Institute of Tech.), T. Tsuji (Kanazawa Univ.)
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\atnAR T2 |l ER:UEART(AMNAE), REE—(LEEXFE)

Welfare Robotics II

5D1

5D2

5D3

5D4

BV ARAEDODERE-BBEFBXIES AT LAORIES LUV EEREE

OEEHH, RIIBERILKSE), EMNEREESS), FFHH—(ToV),
T—5+7E4SF/MEASY BUY Public Co., Ltd), /N&—BAGRIL KZ)

Prototype of a Step/Stair Lifting Support System for Wheelchair Users

A. Seino, J. Kinugawa(Tohoku University), Y. Wakabayashi(NIT, Maizuru College), S. Itami(Denso Corporation),
T. Buranaamon(EASY BUY Public Co., Ltd.), K. Kosuge(Tohoku University)

BEEH T OO DERRFICHT5H 5178 B BRI O FFEF %
OXFMENTT), RELFIZERRKF), hEFH, BIRRE EBEXE SEZMH, #ihAIE
IERE R, &S, MEIREINTT)

Evaluation Method of Pedestrian Avoidance Region for Electric Wheelchair in Real Environment
Y. Yano(NTT), K. Kochigami(The University of Tokyo), M. Nakano, Y. Ozaki, D. Sato, T. Kurahashi, K. Koshiji,
N. Higo, T. Tsubaki, T. Nunobiki(NTT)

FHENTICRATAIRGEHZEBHEH L _INMIETEI N FLANMERVEIROQIBER
OZifizE, K7F, Bli5, BR1E, MIHZ=@EMEIRKZ)

A Power Add-on Unit for Manual Wheelchair with Sensorless Force Estimation and Hill-assistance system
P. Li, C. zhy, C. Liu, H. Liang, N. Ogawa(Maebashi Tech)

ReEREBRLEEENBTHAN vF o TREDRR
OO #35h, FHEZEH, ZRF(EWLKXP)

Proposing the safety mechanism of ankle joint stretching machine to prevent the accidental machine error
Y. Takahiro, H. Toda, S. Sugihara(University of Toyama)

M. Yamamoto (Kyushu Univ.), Y. Kurita (Hiroshima Univ.)
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6A IKREMETE III ER: IFRFFICGRAEXE), THER—(FETERXE)
State Estimation III T. Tsubouchi (Univ. of Tsukuba), R. Ueda (Chiba Institute of Tech.)
6A1 BARYMIBTE LY OBIERIMELHTABHEEADEE 309

O=t7Z# FERL(EBEMHEXRSE)
Fault Detection of Sensor of Robots and Implementaion to Omni-Directional Vehicle
T. Miyoshi, T. Noro(Toyohashi University of Technology)

6A2 ERTHEPIBIE FIZHFTAANRMIY T A— 2R BT DER 312
OFIIE®, K&, SEFREE NIHEE, EIIHE, BEE—(BHEXE)
Automotive Robust Lane-level Positioning for Urban Area Based on IMU Error and Vehicle motion Estimation using GNSS

Doppler
T. Arakawa, S. Mizutani, A. Takanose, Y. Ogawa, K. Takigawa, J. Meguro(Meijo University)

6A3 EEVIDEITHT HHEMEREANV-EEHETE 316
ORBK=X RBHFRBIAEXE)
Pose Estimation with Relative Poses to Walls of Buildings
R. Ozaki, Y. Kuroda(Meiji University)

6B FEF—3v ER: RNEHR(TEIRASE) MHAER(RREIAE)
Navigation M. Tomono (Chiba Institute of Tech.), M. Wada (Tokyo Univ. of Agric. and Tech.)
6B1 Edge-node Map R U Ik AR#HEEEF ALV -FES —L 3V P AT LDRHE 318

OR BN, XEME AEMT BEBRX EHEX, BEHFEREIEKXE)

Development of Navigation System using Edge-node Map and Divergent Direction Estimation
K. Onda, T. Oishi, J. Arima, R. Ozaki, T. Hayata, Y. Kuroda(Meiji University)

6B2 =¥5HH3D LIDARIZK BB RGB-DT —4tvhd) B EIHEE 324
OFEBMXK, EX|5zE, BHEAM, REFERAAKRE)
Automatic Construction of Outdoor RGB-D Dataset by High Definition 3D LiDAR

Y. Sadakuni, R. Kusakari, K. Onda, Y. Kuroda(Meiji University)

6B3 ARVETRYT EIZHEITAE A DB EEHEICE DT E 328
OEBEKR EHESIEAKRS)

Action planning based on estimation of relevance between task and each place on the map
R. Sawahashi, Y. Kuroda(Meiji University)
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6C UAV ER: KABEF(RILEXE) THRBECREXS)
UAV K. Nagatani (Tohoku Univ.), S. Arai (Tohoku Univ.)
6C1 AEDEMFA—U~DEAZ BIELI-KERABENBFRBLEEBNICESAEEREHEFE 330

6C2

6C3

DB
OMm=ERE, FREER, LOEE MEEE KEFML, £HEKRE L, BRFAGEILEKRT)
Development of no-power consumption gripper using permanent electromagnet and confirmation method of gripping status

by measurement of counter-electromotive force for AED transport UAV
T. Kami, Y. Harata, T. Yamaguchi, Y. Okada, K. Ohno, K. Tadakuma, S. Tadokoro(Tohoku University)

FEFE@mIIILFO—EAN)IAT RO ZEEIA T HI 1 333
RANEBGREMZEL ), OfAKE, AMEAEINKE), FKHA, LBk, # E5AZE0H)

Independent Attitude Control of Non-planer Multi-rotor Helicopter

N. Hasegawa(Tokyo Aircraft Instrument), S. Suzuki, T. Kawamura(Shinshu University), T. Shimizu, H. Ueno,

H. Murakami(IHI)

UAVIZ&L B EOR D BDRERHICE IKB—hF1E—2ar 335
BIEN, OF LEREEKRS)

UGV Localization based on surroundings recognition by UAV

K. Sekiyama, R. Inoue(Nagoya University)

6D E®OFRT<1IA ER:IUFIT(RFEXE), ik HR(BHMRILKXSE)
Medical Robotics K. Yamamoto (Tokyo Univ.), T. Suzuki (Aichi Prefectural Univ.)
6D1 EFFHORYLDR) 21— LCTEIEE ALV DO EBHEFEDKRE 339

6D2

6D3

OMEFFiESE |IIESE TAREX, RIRER LK)
Needle Posture Correction Based on Volume CT Image for Needle Puncture Surgery Robot
T. Matsuno, T. Kamegawa, T. Hiraki, M. Minami(Okayama University)

BEO—RRY)—=U X EATREFEE T AVVEGREREIRITEAAVEBILAE 345
O#REE, \LHGZEBEHEKXS)

Automatic Fall Risk Assessment Method Using Deep Learning as a Primary Screening of the Patients in the Hospital

T. Namba, Y. Yamada(Nagoya University)

EBEEFOREBEGBURVERBITD=ODE T -E—30 X v TFr¥E2RANVERREBEDS v &) 348
T—ADEE
ORJIE 1T, ith £, /NREKHE, ILBAXE, JIIOMFE, REEAE DFHZEERKSP)

Aquisition of Large Scale Jump Motion Data Using Video Motion Capture System for Risk Analysis of Athletes' Knee Injury

T. Horikawa, Y. Ikegami, H. Obara, A. Yamada, K. Kawaguchi, S. Taketomi, Y. Nakamura(The University of Tokyo)



