2 [ 3 [ 4 [ 5 T 6 ]
FR29%E3A 158 (K) 13:15~15:15 (4%, K209, HEBZS109)

1A [EERALGH ER:AOSX(AMKXE), MiR—(EILRIKXE)
Medical and Welfare Application K. Kiguchi (Kyushu Univ.), K. Koyanagi (Toyama Prefectural Univ.)
1Al TOBRIEF—RYVRICKBMER FRREE(CRIT-FHLOFIRUNEYFiE 1

O/t —, KM (E ILWRSERY), Bais (SIRER KPR, AR, HEEZ,
AREEY, HBIHEELRLKT)

Novel Method of Hand Rehabilitation for Hemiparetic Stroke Survivor Using Digital Mirror Box

K. Koyanagi, T. Oshima (Toyama Prefectural Univ.), K. Kagechika (Kanazawa Medical Univ. Hosp.),
T. Murabayashi, H. Masuta, T. Motoyoshi, K. Sawai (Toyama Prefectural Univ.)

1A2 LtRRBEEREBRALABEREGG HHEBEET S 7
FRRER - -ai0E S ESHEEEEINREEDHR
Hok, OFRARMER, JISERZE, TREE (RS KT)
Research of Functional Recovery Training Device for Hemiplegic Shoulders, Elbows and Forearms Complex
Motion with Active Arm Weight-Bearing and Forearms Rotation Muscle Assisting
Y. Yu, T. Morimoto, K. Kawahira, M. Shimodozono (Kagoshima Univ.)

1A3 AN O—T—La B NEXET AR E R AR OR YN AT LDEE 9
OF AR, WA AR, RILFEE, AR, S5 GRS H M 5R)
Construction of Robotic echography for Diagnosis and Treatment Support System for Mental Rotation Ability

Support
Y. Aoki, S. Seto, T Ohyama, F. Akaike, D. Yoshimura (NIT, Numazu College)

1A4 AOYYITRAMERW-RIERENRIBEDOH L FO—IC5Z 5 EDHEH 16
OF Wfnd, L8, IWEA A GRECOR), TEEREST, &EAE GB)IERKRT), WIS, BT,
TR, R — R RF)

Clarification of Effects of Vestibular Sensory Information on Muscle Synergy in Sit-to-Stand Motion

Using Caloric Test

K. Yoshida, Q. An, A. Yozu (Univ. of Tokyo), R. Chiba, K. Takakusaki (Asahikawa Medical Univ.), H. Yamakawa,
Y. Tamura, A. Ymashita, H. Asama (Univ. of Tokyo)

1B #ei@aEt ER:BHFEGRGAER) SHIREBB(RILXSE)
Mechanism Design Y. Takita (National Defence Academy), K. Tadakuma (Tohoku Univ.)
1Bl FAOUEHTHF 1T — A0 0 EEIER RS D IRE 24

OFHIA—BR, V) 11E (F N
Proposal for a Joint Mechanism Increasing the Rotational Angle for Super-Coiled Polymer Actuators
S. Ide, A. Nishikawa (Shinshu Univ.)

1B2 EEVZEERFIRELRHABE _RTBBHORVIDO=HDEREEREEIBORRE 26
I, OB, TREBLZ GRS
Development of a High-speed Straight Motion Mechanism for a Large-payload Two-Dimensional Ceiling
Mobile Robot
R. Fukui, K. Sano, M. Nakao (Univ. of Tokyo)

1B3 HBRIUZIPLFEEDRRE 34
OFATIERE, /MR CROTERR R S)
Development of Passive Weight-bearing Device for Boarding
N. Sugimura, H. Kobayashi (Tokyo Univ. of Science)

1B4 /\SLLTAYORYNMIBEFEERMEERERANETI/F2I—2HNDERIE 40
OJIlg—F, 1UATEHE LN R
Reduction of Actuator Output of Parallel Wire Robot with Constant Force Springs
I. Kawasaki, M. Yamamoto (Kyushu Univ.)



B ° | 3 4 1 5 T 6

FERK29F3A15H (K) 13:15~15:15 (4%, #*R20%, BEHZ109)

1C_EDar LERNIE ER: AREIT(EERHERHFEXE) BN B(AMKE)

Vision and Image Processing I S. Qishi (Toyohashi Univ. of Tech.), R. Kurazume (Kyushu Univ.)

1C1 2D L—HRF¥vFIZKBSLAMIZH TSR D mBEREEIL—THALAA 42
OFMEMR (TELEKRY)

Point-cloud Map Representation and Loop Closure in 2D Lidar SLAM
M. Tomono (Chiba Institute of Tech.)

102 BB AARRERICLIFRERBEZER LA —OSDIRTHIKREHRIE AR 48
OPrWEZ, BRFEDL, 1R GRECRE), HPEAT OO TR, F MFEEE (ESLARAFFET) ,
=gFimal (A BRT), WS IER RO LR, B — GREURT)
3D measurement and visualization of aurora considering generation principle by using multiple fish-eye image
A. Takeuchi, H. Fujii, A. Yamashita (Univ. of Tokyo), M. Tanaka (Tokyo Institute of Tech.),

R. Kataoka (National Inst. of Polar Research), Y. Miyoshi (Nagoya Univ.),
M. Okutomi (Tokyo Institute of Tech.), H. Asama (Univ. of Tokyo)

1C3 £ REEE %% A J1&9 SConvolutional Neural NetworkZ LV = B4MIRIEDFERIHEE 56
O —3F U K) , B AA AT~ T AR A (IS ~F TRKE), BITGE UK
Place Categorization for Outdoor Environment using Omni-directional Range Image and Convolutional Neural
Networks
K. Nakashima (Kyushu Univ.), O. M. Mozos (UPCT), R. Kurazume (Kyushu Univ.)

1C4 BREDATILITA—FNR\v (LB K E AR DIRBNINGIF & 63
OBARES, WIHER], kY, ANIES CGRRKT)
Vibration Suppression Method of Linear Elastic Object using High-Speed Visual Feedback
Y. Tsukamoto, Y. Yamakawa, T. Senoo, M. Ishikawa (Univ. of Tokyo)

1D HFaEvb ER: TEER(ERIEXS) EH H(EIKXE)
Legged Robots T. Doi (Kanazawa Institute of Tech.), Y. Fukuda (Tamagawa Univ.)
1D1 EKARNZZEF OSITORVDOBESEDES 65

— ER: BERB LSRR —

O&tliFFfe, FARER (THETEKRT)

Realization of jumping behavior of walking robot with spherical shell
- 3rd report: Study of takeoff posture and gait -

T. Kinjo, T. Aoki (Chiba Institute of Tech.)

1D2 HIOAIBEHEE ER-4HSTORYNDIRE 67
— MANJIMARUD & &t &54TRER —
OWF &S, KASE (TELERT)
Walking Systems Using Legs with an Overlapped Range of Movement
- Design of the MANJIMARU and Walking Experiments -

Y. Seto, K. Yoneda (Chiba Institute of Tech.)

1D3 HEAFMBEREZZERL-ZERXELICLIERFST/ \I—VEREDIRE 73
OILARE, LHEE—, HRES (TELERT)
Proposal of Real-time Gait Pattern Generation Method by Polynomial
Approximation Considering Reduction of Calculation Load
R. Yamamoto, R. Ueda, Y. Hayashibara (Chiba Institute of Tech.)

1D4 BYECT=OM2RFHTORYID RREBOMRICET S5 79
OmMihIT, ARG, SR, 4R (B LRRF)
Frictional Constraints on Biped Robot for slip prevention in walking
Y. Takabayashi, K. Ishihara, M. Yoshioka, C. Zhu (Maebashi IT)



1 3 [ 4 T 5 ] 6

2A

FER29F3A15H (k) 15:30~18:00 (5¢F, #*x20%, HEWHZ102)

o 1m b ) ER:EUENBHEXR), BRER(RREIRAE)

Multiple Robots

2A1

2A2

2A3

2A4

2B

FAEETRICKDEZARYMERDBEHHESE-HE

O FERE, AHRE, IREERR CROTLERT)

Division and Integration of Anonymous Multi-Robot with Phase Gradient
S. Yamashita, D. Kurabayashi, Y. Hattori (Tokyo Institute of Tech.)

CITIT4TTAVIIZEHEEMDIEE
OEIRBF, AR CGRALFERBERT)
Structure construction by semi-active blocks

K. Sugawara, Y. Doi (Tohoku Gakuin Univ.)

FLEAZFALELEUYERICESBERTERDEAVNEE AL

OMINIKR, EE RS G LERT), 7EHAN~T—INAZ T 4 (TR —)VENLKRT),
HHERS, AR GO TERT)

Intake Air using Power of Floating for Chemical Plume Tracing by a Unmanned Aerial Vehicle

R. Yanagawa, R. Shirahama (Tokyo Institute of Tech.), M. R. Hutagaol (NUS), S. Shigaki,

D. Kurabayashi (Tokyo Institute of Tech.)

BRYB L7 —LALIBTEEETSIVIILFIAT2—ICET IR

— A TEIMNTEICKDE— AV DT —T LR hERLV=HE —

OBB [, AHEE (RIRKMLKT)

Development of Multicopter with End-Effector Extended Outside the Multicopter
- Compensation of Moment caused by Offset Load Using Cable Tension -

K. Tsukatani, A. Imadu (Osaka City Univ.)

K. Sekiyama (Nagoya Univ.), Y. Hattori (Tokyo Institute of Tech.)

81

83

85

87

FULHCHEET ER:HEFR(ELAHEH). #i& R(ARXE)

Learning and Self Localization

2B1

2B2

2B3

2B4

2B5

BEEERESICEDICLCONZ2—FIrIr I =D ERICLHENE R R IHRH
EHEFN, OfFARZ Rk Lk )

User-adaptive face expression recognition based on biological signals

from head with combination of two neural networks

M. Hirabayashi, T. Nakamura (Wakayama Univ.)

T—LEEBEORYNDOERS R EROHDRIEZFEFAN VAN E— 3V EE
OftEER, I, BEAHE, 1L TFE, BEH— CGROTKT)

Recovery Motion Learning for Single-Armed Mobile Robot in Drive System's Fault

T. Ito, H. Kono, Y. Tamura, A. Yamashita, H. Asama (Univ. of Tokyo)

FEFBZRVV-2E/ N /STEGIODBEDEKTE
Off 25, g (5L R

Spherical Panoramic Image-based Localization by Deep Learning
M. Umeda, H. Date (Univ. of Tsukuba)

IRTHR L2 RTTEERET — 2 ALV ARV DA S UL EHEE
OEFER, /NEER], =, KA e (BB EMTRERT)

Online robot pose estimation using 3D map and 2D laser range data

T. Sakai, K. Koide, J. Miura, S. Oishi (Toyohashi Univ. of Tech.)

Bl 7L A% LV =DYNAMIC TIME WARPINGIZE DB RITABMNODIFE SHE
OF HEE—AR, dbHEEE, REET, TiH—%, ARBET (EHRFIR)

Dynamic Time Warping based Feature Extraction using Sokuiki Sensor Array from 3D Point Cloud

Y. Toda, S. Kitai, N. Takesue, K. Wada, N. Kubota (Tokyo Metropolitan Univ.)

S. Kanda(Fujitsu Laboratories Ltd.), H. Date (Univ. of Tsukuba)

89

91

97

99

105



[ 1 3 [ 4 1 5 1 6 ]
ERE295E3H 150 (K) 15:30~17:30 (4F, RF204, HEBE109)

2C EvarEi{guniEil ER: BHNF(PRXE) RAEBR(TEIRLXE)
Vision and Image Processing 11 K. Umeda(Chuo Univ.), M. Tomono (Chiba Institute of Tech.)
2C1 AMZEBHEDT-ODELIAN)LATEEREZROERK 111

— BREEB-REO-ODOMEMERTFE —

OFEE—RS, =i, KA L (EBEIE TR

Generation of depth images with body part labels for human pose estimation
- An efficient method for a variety of postures and body shapes -

K. Nishi, J. Miura, S. Oishi (Toyohashi Univ. of Tech.)

202 WRAFBICE I LICENN-EKDOEFF AR 119
Ol e (F NI
Grasp Points Detection From an Item of Cloth on a Table Based on Shape Classification
K. Yamazaki (Shinshu Univ.)

2C3  FIMEDASZE AW RAE R E & 121
OB (P RKF), KEFOE (Vo MIEERFZERT) , KB, ARHZE (ISAS/JAXA),
WILHE N, fEEF S (k)
Terrain Slope Estimation using an Infrared Camera
S. Watanabe (Chuo Univ.), K. Otsu (JPL), M. Otsuki, T. Kubota (ISAS/JAXA), G. Masuyama,
K. Umeda (Chuo Univ.)

2C4 FEBFEEMRALEYYA—ARYOYIREEE 127
— AREGEFIALZYYh— R—LREBIROIE —
O, B, MMM T B (THELERT)
Object Recognition for Soccer Robots Using Deep Neural Network
- Training of a Soccer Ball Detector Using Synthetic Images -

K. Irie, Y. Seki, C. Kasebayashi (Chiba Institute of Tech.)

2D RITORVPEIRE ER:#HAXB(RHEAXE) REEN(IHEXSE)
Aerial Robots and Grasping T. Suzuki (Waseda Univ.), T. Fukao (Ritsumeikan Univ.)
2D1 ERFTHERER D= DEHMGNSSZIEHER L -UAVO R E B H E 135

OEAKER, BEi, FPEPREAT, Voo ARUCE, MR —, KB 38 (55 M KRT)
Precise UAV Localization using Multiple GNSS Receivers for 3D Mapping
T. Suzuki, Y. Takahashi, K. Niwa, R. Sasaki, S. Shiozawa, Y. Amano (Waseda Univ.)

2D2 ERTIILFITI—LREZFOEREMELHF OARBETILTFITI—ICETIHAER 142
OBREA, 4 HEE CRITTILRS)
Development of Cabled Multicopter with the Same Maneuverability as Cableless Multicopter
S. Fujiwara, A. Imadu (Osaka City Univ.)

2D3 FEN-YHRTHLREIEFARERAIERE IR DR 144
OZK Sk, WA, $aARIT, i, PELEE (S IUKRY)
Investigation of Fluid Fingertip's Surface Texture for Stable Grasping under Wet Condition
K. Mizushima, T. Nishimura, Y. Suzuki, T. Tsuji, T. Watanabe (Kanazawa Univ.)

2D4 ADEFHOONIMELRBEED ARSI T4 TS X T L 150
OFARRER (BEE N R, B A >& (EEEANTRGIET) , ml B, BRIRESIRY),
AR (B EREART)
An interactive assessment system for robustness and comfort of human grasps
T. Honoki (Yokohama National Univ.), N. Miyata (AIST), Y. Maeda (Yokohama National Univ.),
Y. Sugiura (Keio Univ.)



L1 [ 2 4 [ 5 T %
FERE295E3H 160 (k) 8:30~10:00 (34, HFK20%, EEEIHE105)

3A £REZE-R2I ER:E ENGRERIAS) X K(EREXF)
Life Support Robots and Safty I K. Shima (Yokohama National Univ.), Y. Yu (Kagoshima Univ.)
3A1 EEEDEEIEMFLEEIZET AR AE 153

O 2252, 11 H PG (4 R KT)
Risk Analysis Method Preventing the Elderly from Falling
T. Namba, Y. Yamada (Nagoya Univ.)

3A2 EBRBTIANORYMEREDEEREEYEDEMICK T HEE REBEDHAE 159
O R, BRI, 11, MAIES (4R KRF)
An Analysis of Recovery Motion of a Human Wearing Physical Assistant Robot
in Response to Contact to Fixed Obstacle
R. Kushida, Y. Akiyama, Y. Yamada, S. Okamoto (Nagoya Univ.)

3A3 ARYMEFERAIG)RVFHELZ BEL-RE3R TR KBREEORRE 165
OBBE, L, (LHEE, MALES (& HRKY)
Development of a three-dimensional skin shape reproducing mechanism for the evaluation of wounds risk
when using wearable robot
Y. Sakai, Y. Akiyama, Y. Yamada, S. Okamoto (Nagoya Univ.)

3B EE-{TENETE ER: ERME(XERXSE) BH—(C(ERRKITEBESMER)
Motion and Behavior Planning T. Sugihara (Osaka Univ.), K. Yokoi (AIST)
3B1 HHKEa—7/AFDOREFEEFRAICESIEMEMEDER 171

— HRP-2 [CkBITEN BB MIER S R T L —

OB a R, NREN, A BN, ERMAS, TRk —, B, fEmtsE COTKRT)
Acquiring Imitation Behavior by Iterative Tool Manipulation for Humanoid Robot

- Action-level Imitative Acquisition System of HRP-2 -

I. Yanokura, Y. Ohara, Y. Ishiguro, M. Murooka, S. Nozawa, K. Okada, M. Inaba (Univ. of Tokyo)

3B2 MR- ERGIEOFAICLSIZHORYrOF BEMMOME EFE 177
OWAZEE, IRANE (KIRKT)
Semi-autonomous Navigation of a Biped Robot Over Unlevel Terrain Based on the Combination of
Discreate-Continuous Control
T. Yamamoto, T. Sugihara (Osaka Univ.)

3B3 HUVUOMRYMNIBEIT LM LB NN T B IEEERLIZAA T BE/ N Z—2 DERK 183
— FE2YU IR TOBE/ G- R —
ORI, KA RO TRF)

Generation of Swing Motion Pattern for a Multi-Link Robot by Exploiting the Elasticity and the Dynamic Coupling
- Motion Pattern Generation for a Two-Link Planar Robot -

T. Asaoka, I. Mizuuchi (TUAT)



1 [ 2 4 [ 5 | 6 |

3C

FER29%F3A16H (K) 8:30~10:00 (3%, f#F2097, HERZ109)

EYal LE{g Nl ER: AL F(FEIRAR) & HERLEXE)

Vision and Image Processing III K. Irie (Chiba Institute of Tech.), S. Kagami (Tohoku Univ.)

3C1

3C2

3C3

3D

RIEEMBICEO(EERREFEFRICEHTOIMAER 185
OEFHE CGURKT), AREZE(JAXA)

Study on Autonomous Planetary Exploration Scheme based on Environment Understanding

K. Mayoshi (Univ. of Tokyo), T. Kubota (JAXA)

FHEEO-ODOE—SLEREZAV-IEAMREETE 191
OE FHREE CGRITK) , ARSI (2270 B 56 )

Holizontal Velocity Estimation from Single Blurred Image for Spacecraft

T. Mashimo (Univ. of Tokyo), T. Hashimoto (ISAS/JAXA)

I AHBERN AT LOWHE 197
— LEDaVAR7 L TOVIILIYNEHRIZ KB RARETE —
ONARMY, & O, K I, RERT, IRZEBE G Ke)

Automation Research of the Red sea bream fly Appearance-Form sorting system
- Shape measurement of a red sea bream fly by a silhouette picture on the LED conveyor -

H. Kubota, N. Taniguchi, M. Akizuki, Y. Nakano, T. Nasu (Kindai Univ.)

IR IR SRR ER:pRFZ(MIMUAE), 5 TE(KXERXSFE)

Environments Recognition T. Nakamura (Wakayama Univ.), Y. Mae (Osaka Univ.)

3D1

3D2

3D3

SRUIREHMBAZ AL - EMETEAETORZRETE 203
OHHEs, MBEE), BN GRORKRE), ARRRK, AR, %R, # LiLGE (BRHIHD,

R, EER— GRRT)

Path Planning for Off-Road UGVs Using 3D Environment Map

Y. Tanaka, Y. Ji, Y. Tamura (Univ. of Tokyo), M. Kimura, A. Umemura, Y. Kaneshima, H. Murakami (IHI Corp.),

A. Yamashita, H. Asama (Univ. of Tokyo)

BRsBELICE WV -BENARYNIF N 5T7— 205
Omgl, BILE (A BKRF)

Autonomous Robot Photographer System for Group Photographing based on Composition Evaluation

K. Lan, K. Sekiyama (Nagoya Univ.)

EAAABECHELRFEAVRENETICEICKER S DO DEBRRHE S AT L 211
OArnold Solvi, [l (FINKTF)

Convolutional Auto-Encoder based Interactive Learning of Image Understanding for Disaster Environments

S. F. Arnold, K. Yamazaki (Shinshu Univ.)



1 [ 2 T 3 5 | 6 |

4A

FERK29F3A16H (K) 10:15~11:45 (3%, #FX20%, AEWHZ109)

EEZE-R2I ER: A BUEMXE) HPEF2(LHEEXE)

Life Support Robots and Safty II T. Kawamura (Shinshu Univ.), T. Tanaka (Hokkaido Univ.)

4A1

4A2

4A3

4B

REEZF AL AERRERIBRCE I ERTHEET IV 213
OWHZRSE, IINER, BES BIRESIRY), BEFE (RIERRY), RiFz FEEERKY),
B2 (JFEATF—/L (BK))

A New Age Evaluation Model for Standing Function Based on Somatosensory Stimulation using Virtual Partition

M. Sakata, S. Yamashita, K. Shima (Yokohama National Univ.), K. Shimatani (Prefectural Univ. of Hitoshima),
H. Izumi (UOEH), T. Nagara (JFE Steel Corp.)

R TYN)TT40 T % E R L=k EIERRAEER B B B RE A As& R/ A\ D — 7 S AR X —Y DFAFE 215
OFEFIBE, YR, 1Bz (PRRF), #ilfnt, 885 (F7 7223 (BR)), A RER (k)
Proposal of non-rotating joint drive type gastrocnemius reinforcing power assist suit for squat lifting

S. Mohri, H. Inose, Y. Yamada (Chuo Univ.), K. Yokoyama, I. Kikutani (Nabtesco Corp.),

T. Nakamura (Chuo Univ.)

MR- BET IVICKAEEMLIHEES LVORYN 7 —LIRIEDER 217
OF s, R, A K, RHER, BHE, &R EHELERT)

Joint Torque Estimation by EEG-EMG Model and Realization of The Robot Arm Control

M. Yoshioka, H. Liang, Y. Iwata, N. Ueda, Y. Tian, C. Zhu (Maebashi IT)

v=Eal—>av ER:HUREGREXE), iRAXTFEXSE)

Manipulation Y. Aiyama (Univ. of Tsukuba), A. Namiki (Chiba Univ.)

4B1

4B2

4B3

MEEREN AR E=Dk) I 583 219
— B TaATINRRVREIZE T HEERANVMLER W -BEME R OREE —

O 1, 7 HikEE (RA0 H )

Research for a human-manipulative Third Arm

- Experiment of object instruction by Face Vector in dual-task situation -

Y. Iwasaki, H. Iwata (Waseda Univ.)

R—IL)) —REEHTIZEDOR Y MRk 221
OF bfd—, SN, e, kB, 7)ITER T KRT)

Robotic Pitching Control Based on Analysis of Ball Release

K. Murakami, Y. Horiuchi, Y. Nakanishi, T. Senoo, M. Ishikawa (Univ. of Tokyo)

TR AL—TVRTLIZEITSBREDavERAWVR—ILExvyFL T 227
O, FLILBELL, MBCGEE, WARBIFR (TEKRY)

Assist Control for Ball Catching Using High Speed Vision on a Master Slave Robot

Y. Liu, T. Maruyama, A. Matsuzaka, A. Namiki (Chiba Univ.)



1 [ 2 [ 3 5 1 6

4C

FERK29F3A16H (K) 10:15~11:45 (3%, #FX20%, AEWHZ109)

\atnR b ER SR S(ZHIRAFE) MHER(RERIXE)

Walfare Robots T. Yoshimi (Shibaura Institute of Tech.), M. Wada (Tokyo Univ. of Agric. And Tech.)

4C1

4C2

4C3

4D

BHHFEOR YL DRC-3DT=H DR LHIE 235
OREIRIEF], hbhizezs (EEHAMTH G AFIERT)

The Safety Mechanism for the Robotic WheelChair DRC-3

K. Fujiwara, Y. Nakabo (AIST)

ABDOE#EEEEBLI-EFORYEOEEGREHRE R E 242
ORHIEs, 1L HEBE, MAES (4 RKT)

A method for estimating the probability of occurrence of a human-robot collision in consideration of

human avoidance action characteristics

S. Takeda, Y. Yamada, S. Okamoto (Nagoya Univ.)

AIREREE VT DETILEEEESICET SR 248
OB B, F B, FiHER R E LK)

Study on Modeling and Straightness of a Front-drive Wheelchair

Y. Tani, T. Murakami, M. Wada (TUAT)

FOF1I—4% ER:PRAB(PRASE), BF EBEMXE)

Actuators T. Nakamura (Chuo Univ.), M. Hashimoto (Shinshu Univ.)

4D1

4D2

4D3

NEREBHEREFHET IV F2IT—2DORNERIREIZE DA R ERFIE 250
O BEwS, A, Mokdh, HAH-Z CGROTKT)

Load distribution of redundantly driven electro-hydrostatic actuator based on the internal state

S. Sato, R. Masumura, H. Kaminaga, Y. Nakamura (Univ. of Tokyo)

RERNEA—TURR—RZETARLGEERBRZFHRRROR Y 256
OILAFAE, B, 2 HRE R, HaTa GRAbRY)

Flexible Pneumatic Robot Capable of Locomoting in Pipes and Open Spaces

T. Yamamoto, M. Konyo, K. Tadakuma, S. Tadokoro (Tohoku Univ.)

AIE{EPVCH IILERWN =737 )LARYEAY—MRYINT I F 2T —2DBF 258
OZ%, Mlfibd 4, BARR (FMKF)

Development of sheet type soft actuators for wearable robot using plasticized PVC gel

Y. Li, A. Furuse, M. Hashimoto (Shinshu Univ.)



1+ [ 2 [ 3 1 4 6

FERK29F3A16H (K) 12:45~14:15 (3%, #FX20%2, AEWHZ109)

5A EXRAQFRVHI EfR AiHEN(BREETXSE) HMERB(WMEXE)
Industrial Robot Applications I Y. Maeda (Yokohama National Univ.), Y. Yokokohiji (Kobe Univ.)
5A1 HEHELGO-RRERDAEDGBELFALEEE 261

Ofidd, MR, ILAIEH OUNKS)
Optimum Bin Picking Problem for Piled Flexible Pouched Objects
S. He, S. Kashiwagi, M. Yamamoto (Kyushu Univ.)

5A2 EvFx 7 0= 0EEEMALL-RINNEDREMR L 263
OBEFt, il HHE (BRE L KT)
Impacting-based Stable Detection of Unknown Objects for Picking
H. Tsuruga, Y. Maeda (Yokohama National Univ.)

5A3 Z=RTARBETIVICEDGEEE 265
OY e, FHAlE, &JE, /g —5L GRAEKR )
Grasp Planning Based on Point Cloud Object Model
K. Sakamoto, S. Arai, J. Kinugawa, K. Kosuge (Tohoku Univ.)

58 S E#BEOFRVL ER I\ BE(RFEHXSE), FHREA(RILELXE)
Exoskeleton Robots H. Kobayashi (Tokyo Univ. of Science), Y. Hirata (Tohoku Univ.)
581 A EHRORYEDINT—TFLRAERBRTEH-ODERRT D HERAL: 267

FEEREEEICE T IMENOREHEBLADHETE

ORZE, HfE, FHES, B, BBE, &R EELEKT)

Estimation of Surface EMG Signal for Flexion and Extension of Shoulder Joint from EEG Signals for Power
Assistance of Exoskeleton by PCA

H. Liang, M. Yoshioka, N. Ueda, Y. Tian, Y. Iwata, C. Zhu (Maebashi IT)

5B2 FHEESICEIBEBMENER/NT—TFTIIARX—VYDEHFE 269
BIG, ORAR, B, FRIE, THEF (HiG LR
Development of A Light Wearable Exoskeleton for Upper Extremity Augmentation with EMG Signals
C. Liu, C. Zhu, M. Yoshioka, H. Liang, R. Chiba (Maebashi IT)

5B3 MAEEEHEMEEZRAVREERICLSSHITT7AMD—RE 271
OfHEEKEE, B N, A3 (mERY)
Proposal of walking assist to use trunk rotation support device by changing wave form
T. Aizu, T. Kusaka, T. Tanaka (Hokkaido Univ.)



1+ [ 2 [ 3 1 4 6

FERK29F3A16H (K) 12:45~14:15 (3%, #FX20%2, AEWHZ109)

5C EFMEEEThHIH ER: Al HUEMXE) MREBES(FEIRLE)
Modeling and Motion Control A. Nishikawa (Shinshu Univ.), Y. Hayashibara (Chiba Institute of Tech.)

5C1 SEMENTBIEMMUBRICETINDEENEERFEERLE-BRAZIECATLORSE 273
OWPEEAE, /IMIocs, gl 92 GRS, FEeR, NE™EIL () A7 271)
A Development of cooperative assist system considering in the caregivers’ lumbar burden factors
while transferring in toilet of care service facilities for the elderly
M. Nakanishi, M. Shino, M. Kamata (Univ. of Tokyo), G. Murata, S. Kawahara (JTEKT Corp.)

5C2 AFERICE I ZHARYEDOTFEEE A LS 1THIEH 275
OZAHPES (RIKS) , BREE 3 (P~ e~y o (R)), HIREE (KIOKF)
2D Omnidirectional Locomotion Control of Biped Robots Based on Dynamics Morphing
H. Atsuta (Osaka Univ.), H. Nozaki (Yamazaki Mazak Corp.), T. Sugirhara (Osaka Univ.)

5C3 BULATTLRRESNI-HITREEBMELI-NFEET L OERIFIEF % 281
OBARER, IIATTH (JUNKRF)
Swing Leg Control Method of a Compass-like Model for Representation of Walking With Weak Assistive Force
N. Iwamoto, M. Yamamoto (Kyushu Univ.)

50 B®#QFEVh | ER KITEh(FILERHXSE) BAEE(TEIRLXE)
Mobile Robots I T. Kinugasa (Okayama Univ. of Science), T. Aoki (Chiba Institute of Tech.)
5D1 FEMFETIHIEHGERBHORVECOI—FIIT+—RIZEBLT: 283

AR AR T3 D RERH ST o

K HIEEE, OMNSET, A L2 (B ERR KT

Experimental Evaluation of Odometry focusing on Cornering Force of Wheeled Mobile Robot in Rough Terrain
T. Nagata, A. Yanagisawa, G. Ishigami (Keio Univ.)

5D2 XA ZWMEBEEEORET ROy ANLOMBE 289
— ELHERTERRICLOHBORELME —
O/NEIFERAS, KEFFIRI, $aA iz, BHREZ T, BATH CRALKR)

Escape Motion from Wall-Deadlock of Differental Drive Wheeled Vehicle
- Proposal of Control Method based on Ground Force Adjustment -

S. Kojima, K. Ohno, T. Suzuki, R. Hamada, S. Tadokoro (Tohoku Univ.)

5D3 JERA/IVIMREZITOIBBEROEENIMNUGFICE SOV THETIL 291
OIWAIT, BHE, PREBLZ RAERT)
Modeling of Non-holonomic Vehicle Behavior based on Velocity Vector Field
K. Yamamoto, R. Fukui, M. Nakao (Univ. of Tokyo)
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6A EXAOFRVA I ER: AR A(PRXE), WFTE(AMKE)
Industrial Robot Applications II H. Osumi (Chuo Univ.), M. Yamamoto (Kyushu Univ.)
6A1 MAEERMEDT=HO DIFENESH AT DEHF 297

— ENRI AN — D% —
OliE#E, &gk, FEAK (PRKREE), Mgkl — (R V=—), R RRS (h k%)

Development of peristalsis conveyor for high-speed powder conveyance
- Conveyance of toner for printer -

Y. Yamada, S. Yoshihama, K. Ashigaki (Chuo Univ.), K. Kato (Ricoh Campany, Ltd.), T. Nakamura (Chuo Univ.)

6A2 FEMERALE A —R—XMURBAIZKDMUIMEEDER 299
OhJlF2, A -ES (BIRE SR
View-based Teaching/Playback with Photoelasticity for Force-controlled Wall-tracking Tasks
Y. Nakagawa, Y. Maeda (Yokohama National Univ.)

6A3 Peg-in-HolefEX (BT HALBERDHIRZEIZO/NAECompliance Center 301
OFRFFFIE, REwEsL, 216, g —ik RAERT)
Robust Compliance Center against Position Error in Peg-in-Hole Task
S. Arai, T. Okura, J. Kinugawa, K. Kosuge (Tohoku Univ.)

6B tHE/IMANRTHR ER:BERE(RRERALT), RBEFZ(REIRAFE)

Sensors and Biorobotics N. Kamamichi (Tokyo Denki Univ.), Y. Hattori (Tokyo Institute of Tech.)
6B1 WBEEPHEORVIDREEEEELEE/ \F— &R 303

O A TR — CREUEMRT) , BEHEEE (B EIRpEZEEITR A o7 —), 2l ms GO ERRT)
Mass Distribution Design and Motion Pattern Generation of Peristaltic Mobile Robot
T. Kataoka (Tokyo Denki Univ.), Y. Masubuchi (Saitama Industrial Tech.), N. Kamamichi (Tokyo Denki Univ.)

6B2 EEEREE T HEINEITDI=OHDHILSHE AL -EMMEXHEEI S AT LDREHE 309
OfEF4, WMo, FRBLZ HREKT)
HILS-Based Development of Relative Position/Posture Measurement System
for Platooning Vehicles with Coupling Device
R. Fukui, Y. Okamoto, M. Nakao (Univ. of Tokyo)

6B3 VIrORyrE—1EERTEIRER LY DR 317
OB, i, JIRER, ERAMCGROTRT)
3D deformation sensor molded with soft-bodied robot simultaneously
N. Shibata, T. Umedachi, Y. Kawahara, T. Asami (Univ. of Tokyo)
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6C HB DRI L FT 4 ER: NGEARIEMASE), E:IHKR(RRAE)
Mechanism Analysis and Evaluation K. Yamazaki (Shinshu Univ.), T. Watanabe (Kanazawa Univ.)
6C1 LEBIOR Y/ \URuGRIPPOFE L IE W R 323

O/INBRBGRE, 11 H B, 2118, FEHANE, SERZRA, NE—IL ORAER )
Analysis of precision grip force for uGRIPP (Underactuated Gripper for Power and Precision grasp)
A. Kobayashi, K. Yamaguchi, J. Kinugawa, S. Arai, Y. Hirata, K. Kosuge (Tohoku Univ.)

6C2 HEHIEFE—FEEITHIEERHTVINIZLIMAREBEORIOTUR#EL 325
ORI EE, K E ik, $aARIT, WA, WL (SIUKRY)
Bayesian optimization of object rotation by the underactuated gripper having multiple grasping modes
T. Nishimura, K. Mizushima, Y. Suzuki, T. Tsuji, T. Watanabe (Kanazawa Univ.)

6C3 ZEEERIKFBUAVOREMER X BMELI- KBS B LE ST 331
O] AT, /INERHAE, KAB -, BERYOVE, A0, 2 HFREE AR, REPFAN, B CGRALRS)
Mechanical Improvement and Quantitative Evaluation of an UAV with Passive Rotating Spherical Shell towards
Safety
Y. Okada, M. Ozawa, Y. Ohashi, T. Fujinami, T. Ishii, K. Tadakuma, K. Ohno, S. Tadokoro (Tohoku Univ.)

6D  BEOFVMI ER: BHRB(PRAE), RHFF(HEXE)
Mobile Robots II Y. Kunii (Chuo Univ.), Y. Kuroda (Meiji Univ.)
6D1 AR TEHICEIAIBERFERZNZAVEE 21— ILOBMEE 333

O bk —, AR, BRI, A H 25 (P RoR%E)
Dynamic Replacement of Module by using Operating Dependence Analysis based on Steepest Descent Method
K. Nakamura, K. Maekawa, Y. Kunii, T. Maeda (Chuo Univ.)

6D2 REN/YAO—JZERAVEERBEORYMDORE - 335
ONHENETE (ZRIRE ), AR, (R M2 R F)
Design and Development of a Stair-Climbing Robot with Passive Crawlers
J. Hirasawa (Ibaraki College of Tech.), T. Kimura (Nagaoka Univ. of Tech.)

6D3 RRRERFICE DB RFEREERFRESAIZIRTMBEEZFALI-EETES—a> 341
DRAT L
OBEBIZ, HIRMER], SEARTERES, N, ZOkm, i AR, irhai, BEER BHERT)
Autonomous Navigation System using 3D -map with Shape Information and Semantic Information based on
Environment Recognition
Y. Aotani, T. Hagiwara, R. Araki, T. Konuma, T. Ienaga, D. Katakura, N. Machinaga, Y. Kuroda (Meiji Univ.)



