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Humanoids 2015

Oral Session #W2OC Convention Hall 2015-11-04

Prof. Dana Kulic (University of Waterloo, Canada) 

Prof. Ville Kyrki (Aalto University, Finland)

W2OC-1  09:20-09:32

 Optimizing Energy Consumption and Preventing Slips at the Footstep Planning 
Level....1 

 Brandao, Martim*(Waseda University),Hashimoto, Kenji(Waseda University),Santos-Victor, José(Instituto 
Superior Técnico - Lisbon),Takanishi, Atsuo(Waseda University) 

W2OC-2  09:32-09:44

Y et Another Gaze Detector: An Embodied Calibration Free System for the Icub Robot....8

Schillingmann, Lars*(Osaka University),Nagai, Yukie(Osaka University) 

W2OC-3  09:44-09:56  

 Reliable Stress Measurement Using Face Temperature Variation with a Thermal 
Camera in Human-Robot Interaction....14 

 Sorostinean, Mihaela(ENSTA-ParisTech),Ferland, François*(ENSTA-ParisTech),Tapus, Adriana(ENSTA-
ParisTech) 

W2OC-4  09:56-10:08 

 Design & Evaluation of a Sensor Minimal based Gait Phase and Situation Detection 
Algorithm of Human Walking....20 

 Schuy, Jochen*(Technische Universität Darmstadt),Mielke, Thomas(TU Darmstadt),Steinhausen, 
Matthias(TU Darmstadt),Beckerle, Philipp(Technische Universität Darmstadt),Rinderknecht, Stephan(TU 
Darmstadt) 

W2OC-5  10:08:10:20

 Bio-Inspired Walking for Humanoid Robots Using Feet with Human-Like Compliance 
and Neuromuscular Control ....26

Colasanto, Luca*(EPFL),Van der Noot, Nicolas(Université catholique de Louvain; École Polytechnique 
Fédérale d),Ijspeert, Auke(EPFL)  

W2OC-6  10:20-10:32

Child-Sized 3D Printed Igus Humanoid Open Platform....33 

Allgeuer, Philipp*(University of Bonn),Farazi, Hafez(University of Bonn),Schreiber, Michael(University of 
Bonn),Behnke, Sven(University of Bonn) 

W2OC-7  10:32-10:44

Optically-Regulated Impedance-Based Balancing for Humanoid Robots....41 

Spyrakos-Papastavridis, Emmanouil(Istituto Italiano di Tecnologia),Kanoulas, Dimitrios*(Instituto 
Italiano di Technologia),Tsagarakis, Nikos(Istituto Italiano di Tecnologia),Caldwell, Darwin G.(Istituto 
Italiano di Tecnologia) 
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Interactive Session #W3IA Room #1 2015-11-04

Prof. Qiang Huang (Beijing Institute of Technology, China)

Prof. Minoru Asada (Osaka University, Japan)

W3IA-1  11:15-12:15

A New Robotic Context-Based Object Recognition Algorithm for Humanoid Robots....47
 Yoo, Ju Han(Korea Institute of Science and Technology),Kim, Dong Hwan*(Korea Institute of Science 
and Technology) 

W3IA-2  11:15-12:15 

Binaural Bearing Only Tracking of Stationary Sound Sources in Reverberant Environment....53
Kossyk, Ingo*(German Aerospace Center (DLR)),Neumann, Michael(TU Illmenau),Marton, Zoltan-
Csaba(German Aerospace Center (DLR)) 

W3IA-3  11:15-12:15

A Design of 4-Legged Semi Humanoid Robot Aero for Disaster Response Task....61
Yaguchi, Hiroaki*(The University of Tokyo),Sasabuchi, Kazuhiro(University of Tokyo),Chan, Wesley 
Patrick(University of Tokyo),Nagahama, Kotaro(The University of Tokyo),Saiki, Takuya(THK CO., 
LTD.),Shiigi, Yasuto(THK CO., LTD.),Inaba, Masayuki(The University of Tokyo)

W3IA-4  11:15-12:15

Center of Mass Estimator for Humanoids and Its Application in Modelling Error 
Compensation, Fall Detection and Prevention....67
Xinjilefu, X*(Carnegie Mellon University),Feng, Siyuan(Carnegie Mellon University),Atkeson, 
Christopher(CMU)

W3IA-5  11:15-12:15

HuMoD - A versatile and open database for the investigation, modeling and 
simulation of human motion dynamics on actuation level....74
Wojtusch, Janis*(Technische Universität Darmstadt),von Stryk, Oskar(Technische Universität Darmstadt)

W3IA-6  11:15-12:15

Optimizing Robot Striking Movement Primitives with Iterative Learning Control....80
Koc, Okan*(Max Planck Institute for Intelligent Systems),Maeda, Guilherme Jorge(Technische 
Universitaet Darmstadt.),Neumann, Gerhard(TU Darmstadt),Peters, Jan(Technische Universität 
Darmstadt)

W3IA-7  11:15-12:15

Exploiting Invariant Structure for Controlling Multiple Muscles in Anthropomorphic 
Legs: An Inspiration from Electromyography Analysis of Human Pedaling....88
Watanabe, Eichi*(Osaka University),Oku, Takanori(Osaka university),Hirai, Hiroaki(Graduate School 
of Engineering Science, Osaka University),Uno, Kanna(Osaka university),Uemura, Mitsunori(Osaka 
University),Miyazaki, Fumio(Graduate School of Engineering Science, Osaka University)



Humanoids 2015

W3IA-8  11:15-12:15

Object Segmentation Using Independent Motion Detection....94
Kishore Kumar, Sriram Kumar(University of Genova),odone, francesca(Universita' degli Studi di 
Genova),Noceti, Nicoletta(University of Genova),Natale, Lorenzo*(Istituto Italiano di Tecnologia)

W3IA-9  11:15-12:15

Reorientating Objects with a Gripping Hand and a Table Surface....101
Wan, Weiwei*(National Inst. of AIST),Harada, Kensuke(National Inst. of AIST)

W3IA-10  11:15-12:15

Soft Actuation in Cyclic Motions: Stiffness Profile Optimization for Energy Efficiency....107
Velasco, Alexandra*(University of Pisa),Garabini, Manolo(Università di Pisa),Catalano, Manuel 
Giuseppe(Istituto Italiano di Tecnologia),Bicchi, Antonio(Università di Pisa  & Istituto Italiano di 
Tecnologia)

W3IA-11  11:15-12:15

Efficient Body Part Tracking Using Ridge Data and Data Pruning....114
Kim, Yeonho*(Pohang University of Science and Technology),Kim, Daijin(POSTECH)

W3IA-12  11:15-12:15

Learning Robot In-Hand Manipulation with Tactile Features....121
van Hoof, Herke*(TU Darmstadt),Hermans, Tucker(University of Utah),Neumann, Gerhard(TU 
Darmstadt),Peters, Jan(Technische Universität Darmstadt)

W3IA-13  11:15-12:15

Flexible Linear Inverted Pendulum Model for Cost-Effective Biped Robots....128
Urbann, Oliver*(TU Dortmund University),Schwarz, Ingmar(TU Dortmund University),Hofmann, 
Matthias(Robotics Research Institute TU Dortmund University)

W3IA-14  11:15-12:15

Humanoid Robot HRP-2Kai          
- Improvement of HRP-2 towards Disaster Response Tasks -....132
Kaneko, Kenji*(National Inst. of AIST),Morisawa, Mitsuharu(National Inst. of AIST),Kajita, Shuuji(National 
Inst. of AIST),Nakaoka, Shin'ichiro(AIST),Sakaguchi, Takeshi(AIST),Cisneros Limon, Rafael(National 
Institute of Advanced Industrial Science and Technology),Kanehiro, Fumio(National Inst. of AIST)

W3IA-15  11:15-12:15

FRCEF: The New Friction Reduced and Coupling Enhanced Finger for the Awiwi Hand....140
Friedl, Werner*(German AerospaceCenter (DLR)),Chalon, Maxime(German Aerospace Center 
(DLR)),Reinecke, Jens(DLR),Grebenstein, Markus(German Aerospace Center (DLR) Institute of Robotics 
andMechatron)
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W3IA-16  11:15-12:15

Impact of Iris Size and Eyelids Coupling on the Estimation of the Gaze Direction of a 
Robotic Talking Head by Human Viewers....148
Foerster, François(GIPSA-Lab),Bailly, Gérard*(GIPSA-Lab),ELISEI, Frédéric(GIPSA-Lab)

W3IA-17  11:15-12:15

Regularized Covariance Estimation for Weighted Maximum Likelihood Policy Search 
Methods....154
Abdolmaleki, Abbas*(Campus Universitário de Santiago),Lau, Nuno(Aveiro University),Reis, Luís 
Paulo(University of Minho),Neumann, Gerhard(TU Darmstadt)

W3IA-18  11:15-12:15

Using Environment Objects As Tools in Unknown Environments....160
Levihn, Martin*(Georgia Institute of Technology),Christensen, Henrik Iskov(Georgia Institute of 
Technology)

Interactive Session #W3IB Room #2 2015-11-04

Dr. Dingsheng Luo (Peking University, China)

Prof. Angel P. del Pobil (Universitat Jaume I, Spain)

W3IB-1  11:15-12:15

Estimating Response Obligation in Multi-Party Human-Robot Dialogues....166
Sugiyama, Takaaki(Osaka University),Funakoshi, Kotaro(Honda Research Inst. Japan Co., Ltd.),Nakano, 
Mikio(Honda Research Institute Japan),Komatani, Kazunori*(Osaka University)

W3IB-2  11:15-12:15

Real-Time Model Predictive Control with Two-Step Optimization Based on Singularly 
Perturbed System....173
Ishihara, Koji*(ATR Computational Neuroscience Labs),Morimoto, Jun(ATR Computational Neuroscience 
Labs)

W3IB-3  11:15-12:15

Gaussian Process Gait Trajectory Learning and Generation of Collision-Free Motion 
for Assist-As-Needed Rehabilitation....181
Hong, Jisoo(Seoul National University),Chun, Changmook*(Korea Institute of Science and 
Technology),Kim, Seung-Jong(Korea Institute of Science and Technology (KIST))

W3IB-4  11:15-12:15

The Natural Gradient As a Control Signal for a Humanoid Robot....187
Stollenga, Marijn*(Dalle Molle Institute for Artificial Intelligence (IDSIA) / SUPS),Lockett, Alan 
J(IDSIA),Schmidhuber, Jurgen(Technische Universität München)
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W3IB-5  11:15-12:15

Base Position Planning for Dual-Arm Mobile Manipulators Performing a Sequence of 
Pick-And-Place Tasks....194
Harada, Kensuke*(National Inst. of AIST),Tsuji, Tokuo(Kyushu University),Kikuchi, Kohei(Toyota Motor 
Corporation),Nagata, Kazuyuki(National Inst. of AIST),Onda, Hiromu(National Inst. of AIST),Kawai, 
Yoshihiro(National Institute of AdvancedIndustrialScienceandTechnology (AI)

W3IB-6  11:15-12:15

Simultaneous Kinesthetic Teaching of Positional and Force Requirements for 
Sequential In-Contact Tasks....202
Steinmetz, Franz(German Aerospace Center (DLR)),Montebelli, Alberto*(Aalto University),Kyrki, 
Ville(Aalto University)

W3IB-7  11:15-12:15

Online Impedance Parameter Tuning for Compliant Biped Balancing....210
Spyrakos-Papastavridis, Emmanouil*(Istituto Italiano di Tecnologia),Kashiri, Navvab(Istituto Italiano di 
Tecnologia),Lee, Jinoh(Fondazione Istituto Italiano di Tecnologia),Tsagarakis, Nikos(Istituto Italiano di 
Tecnologia),Caldwell, Darwin G.(Istituto Italiano di Tecnologia)

W3IB-8  11:15-12:15

Regulating Speed in a Neuromuscular Human Running Model....217
Song, Seungmoon*(Carnegie Mellon University),Geyer, Hartmut(Carnegie Mellon University)

W3IB-9  11:15-12:15

Balancing a Humanoid Robot with a Prioritized Contact Force Distribution....223
Sherikov, Alexander*(Centre de recherche Grenoble - Rhône-Alpes),Dimitrov, Dimitar Nikolaev(INRIA - 
Grenoble),Wieber, Pierre-Brice(INRIA Rhône-Alpes)

W3IB-10  11:15-12:15

ARCHR - Apparatus for Remote Control of Humanoid Robots....229
Lofaro, Daniel*(George Mason University),Bula, Martyna(George Mason University),Early, Patrick(George 
Mason University),Eide, Eric(George Mason University),Javid, Mannan(George Mason University)

W3IB-11  11:15-12:15

Learning and Reproduction of Valence-Related Communicative Gesture....237
Seo, JuHwan(KAIST(Korea Advanced Institute of Science and Technology)),Yang, Jeong-
Yean(KAIST),Kwon, Dong-Soo*(KAIST)

W3IB-12  11:15-12:15

Continual Planning for Search and Rescue Robots....243
Pineda, Luis*(University of Massachusetts Amherst),Takahashi, Takeshi(University of Massachusetts, 
Amherst),Jung, Hee-Tae(University of Massachusetts Amherst),Zilberstein, Shlomo(University of 
Massachusetts),Grupen, Rod(University of Massachusetts)
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Interactive / Video Sessions #W3IB Room #2 2015-11-04

W3IB-13  11:15-12:15

Achieving Versatile Manipulation Tasks with Unknown Objects by Supervised 
Humanoid Robots Based on Object Templates....249
Romay, Alberto*(TU Darmstadt),Kohlbrecher, Stefan(TU Darmstadt),Conner, David C.(TORC 
Robotics),von Stryk, Oskar(Technische Universität Darmstadt)

Interactive Session #W3IB Room #2 2015-11-04

W3IB-14  11:15-12:15

Comparing Model Predictive Control and Input Shaping for Improved Response of 
Low-Impedance Robots....256
Rupert, Levi*(Brigham Young University),Hyatt, Phillip(Brigham Young University),Killpack, 
Marc(Brigham Young University)

W3IB-15  11:15-12:15

A Compliant 2-DoF Ankle-Foot System for a Biologically Inspired Humanoid Robot....264
Rodríguez Cianca, David*(CSIC),Weckx, Maarten(Vrije Universiteit Brussel),Torricelli, Diego(Consejo 
Superior de Investigaciones Científicas),Gonzalez, Jose(Spanish Research Council, Cajal 
Institute),Lefeber, Dirk(Vrije Universiteit Brussel),Pons, Jose Luis(Spanish Research Council, CSIC)

W3IB-16  11:15-12:15

Pepper Learns Together with Children: Development of an Educational Application....270
Tanaka, Fumihide*(University of Tsukuba),Isshiki, Kyosuke(Tryon Co., Ltd.),Takahashi, Fumiki(M-
SOLUTIONS, Inc.),Uekusa, Manabu(M-SOLUTIONS, Inc.),Sei, Rumiko(SoftBank Robotics Corp.),Hayashi, 
Kaname(SoftBank Robotics Corp.)

W3IB-17  11:15-12:15

Intuitive Bimanual Telemanipulation under Communication Restrictions by 
Immersive 3D Visualization and Motion Tracking....276
Rodehutskors, Tobias(University of Bonn),Schwarz, Max(University of Bonn  -  Institute for Computer 
Sciences),Behnke, Sven*(University of Bonn)
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Oral Session #W5OC Convention Hall 2015-11-04

Dr. Eiichi Yoshida (National Institute of Advanced Industrial Science and Technology AIST, Japan)

Prof. Ruediger Dillmann (Karlsruhe Institute of Technology, Germany)

W5OC-1  14:45-14:57

Efficient Aspect Object Models Using Pre-Trained Convolutional Neural Networks....284
Wilkinson, Eric*(University of Massachusetts),Takahashi, Takeshi(University of Massachusetts, Amherst)

W5OC-2  14:57-15:09

Design of a Soft Upper Body Robot for Physical Human-Robot Interaction....290
Alspach, Alexander(Disney Research),Kim, Joohyung*(Disney Research),Yamane, Katsu(Disney)

W5OC-3  15:09-15:21

Force Estimation and Slip Detection/Classification for Grip Control Using a 
Biomimetic Tactile Sensor....297
Su, Zhe*(University of Southern California),Hausman, Karol(University of Southern California),Chebotar, 
Yevgen(University of Southern California),Molchanov, Artem(University of Southern California),Loeb, 
Gerald(University of Southern California),Sukhatme, Gaurav(University of Southern California),Schaal, 
Stefan(MPI Intelligent Systems & University of Southern California)

W5OC-4  15:21-15:33

Learning of Parametric Coupling Terms for Robot-Environment Interaction....304
Gams, Andrej*(Jozef Stefan Institute),Denia, Miha(Joef Stefan Institute),Ude, Ales(Jozef Stefan Institute)

W5OC-5  15:33-15:45

Evaluation of Tactile Feature Extraction for Interactive Object Recognition....310
Hölscher, Janine( TU Darmstadt),Peters, Jan( Technische Universität Darmstadt),Hermans, 
Tucker*(University of Utah)

W5OC-6  15:45-15:57

Eye Gaze Tracking for a Humanoid Robot....318
Palinko, Oskar*(Istituto Italiano di Tecnologia),Rea, Francesco(Istituto Italiano di Tecnologia),Sandini, 
Giulio(Italian Institute of Technology),Sciutti, Alessandra(Istituto Italiano di Tecnologia)

W5OC-7  15:57-16:09

Heel and Toe Lifting Walk Controller for Traversing Uneven Terrain....325
Yi, Seung-Joon*(University of Pennsylvania),Hong, Dennis(UCLA),Lee, Daniel D.(University of 
Pennsylvania)
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Interactive Session #W6IA Room #1 2015-11-04

Prof. Sven Behnke (University of Bonn, Germany)

Dr. Pierre-Brice Wieber (INRIA, France)

W6IA-1  16:30-17:30

Cooperative SLAM-Based Object Transportation by Two Humanoid Robots in a 
Cluttered Environment....331
Rioux, Antoine(Sherbrooke University),Esteves, Claudia(University of Guanajuato),Hayet, Jean-
Bernard(CIMAT),Suleiman, Wael*(University of Sherbrooke)

W6IA-2  16:30-17:30

Smooth Robot Motion with an Optimal Redundancy Resolution for PR2 Robot Based 
on an Analytic Inverse Kinematic Solution....338
Ramezani Taghiabadi, Nima*(University of Technology, Sydney (UTS)),Williams, Mary-Anne(University of 
Technology Sydney)

W6IA-3  16:30-17:30

Bio-Inspired Learning and Database Expansion of Compliant Movement Primitives....346
Petric, Tadej*(Jozef Stefan Institute),Colasanto, Luca(École Polytechnique Fédérale de Lausanne 
(EPFL)),Gams, Andrej(Jozef Stefan Institute),Ude, Ales(Jozef Stefan Institute),Ijspeert, Auke(EPFL)

W6IA-4  16:30-17:30

Humanoid Posture Generation on Non-Euclidian Manifolds....352
Brossette, Stanislas*(CNRS-UM2 LIRMM, CNRS-AIST JRL UMI3218/CRT),Escande, Adrien(CNRS-AIST JRL 
UMI3218/RL),Duchemin, Grégoire(CNRS-AIST Joint Robotics Laboratory (JRL), UMI3218/CRT),Chrétien, 
Benjamin(CNRS-UM2 LIRMM),Kheddar, Abderrahmane(CNRS-AIST JRL (Joint Robotics Laboratory), 
UMI3218/CRT)

W6IA-5  16:30-17:30

Design of a Lower Limb Exoskeleton Including Roll Actuation to Assist Walking and 
Standing Up....359
Park, Ji Hyun(Kookmin University),Lee, Jaesoon(Kookmin),SHIN, JUSEONG(Kookmin University Robotics 
and Control Laboratory),Cho, Baek-Kyu*(Kookmin University)

W6IA-6  16:30-17:30

Multi-Purpose Natural Language Understanding Linked to Sensorimotor Experience 
in Humanoid Robots....365
Ovchinnikova, Ekaterina*(Karlsruhe Institute of Technology (KIT)),Waechter, Mirko(Karlsruhe Institute 
of Technology (KIT)),Wittenbeck, Valerij(Karlsruhe Institute of Technology),Asfour, Tamim(Karlsruhe 
Institute of Technology (KIT))
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W6IA-7  16:30-17:30

Configurable Autonomy Applicable to Humanoid Manipulation in Unstructured and 
Communication-Limited Environment....373
Ohara, Yu*(The University of Tokyo),Murooka, Masaki(The University of Tokyo),Ueda, Ryohei(The 
University of Tokyo),Nozawa, Shunichi(The University of Tokyo),Kakiuchi, Yohei(The University of 
Tokyo),Okada, Kei(The University of Tokyo),Inaba, Masayuki(The University of Tokyo)

W6IA-8  16:30-17:30

Multi-Layered Real-Time Controllers for Humanoids Manipulation and Locomotion 
Tasks with Emergency Stop....381
Nozawa, Shunichi*(The University of Tokyo),Kuroiwa, Eisoku(the University of Tokyo),Kojima, 
Kunio(The University of Tokyo),Ueda, Ryohei(The University of Tokyo),Murooka, Masaki(The University 
of Tokyo),Noda, Shintaro(The University of Tokyo),Kumagai, Iori(University of Tokyo),Ohara, Yu(The 
University of Tokyo),Kakiuchi, Yohei(The University of Tokyo),Okada, Kei(The University of Tokyo),Inaba, 
Masayuki(The University of Tokyo)

W6IA-9  16:30-17:30

Sound Source Separation for Robot Audition Using Deep Learning....389
Noda, Kuniaki*(Waseda University),Hashimoto, Naoya(Waseda University),Nakadai, Kazuhiro(Honda 
Research Inst. Japan Co., Ltd.),Ogata, Tetsuya(Waseda University)

W6IA-10  16:30-17:30

Pole Vaulting Robot with Dual Articulated Arms that can Change Reaching Position 
Using Active Bending Motion....395
Nishikawa, Satoshi*(University of Tokyo),Kobayashi, Tomohiro(The University of Tokyo),Fukushima, 
Toshihiko(The University of Tokyo),Kuniyoshi, Yasuo(The University of Tokyo)

W6IA-11  16:30-17:30

Printable Pneumatic Artificial Muscles for Anatomy-Based Humanoid Robots....401
Niiyama, Ryuma*(University of Tokyo),Rognon, Carine(ETHZ),Kuniyoshi, Yasuo(The University of Tokyo)

W6IA-12  16:30-17:30

Touch Based POMDP Manipulation Via Sequential Submodular Optimization....407
Ngo, Vien*(Machine Learning and Robotics Lab, University of Stuttgart),Toussaint, Marc(University of 
Stuttgart)

W6IA-13  16:30-17:30

A Modular Compliant Actuator for Emerging High Performance and Fall-Resilient 
Humanoids....414
Negrello, Francesca*(Istituto Italiano di Tecnologia),Garabini, Manolo(Università di Pisa),Catalano, 
Manuel Giuseppe(Istituto Italiano di Tecnologia),Malzahn, Jörn(Istituto Italiano di Tecnologia),Caldwell, 
Darwin G.(Istituto Italiano di Tecnologia),Bicchi, Antonio(Università di Pisa  & Istituto Italiano di 
Tecnologia),Tsagarakis, Nikos(Istituto Italiano di Tecnologia)
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W6IA-14  16:30-17:30

Use of Gravitational Stiffness in an Attractor-Based Whole-Body Motion Control 
Approach....421
Moro, Federico Lorenzo*(Fondazione Istituto Italiano di Tecnologia)

W6IA-15  16:30-17:30

Automatic Demonstration and Feature Selection for Robot Learning....428
Morante, Santiago*(Universidad Carlos III de Madrid),Victores, Juan G.(Universidad Carlos III de 
Madrid),Balaguer, Carlos(Universidad Carlos III de Madrid)

W6IA-16  16:30-17:30

Efficient Movement Representation by Embedding Dynamic Movement Primitives in 
Deep Autoencoders....434
Chen, Nutan*(Technical University Munich),Bayer, Justin(Technische Universität München),Urban, 
Sebastian(Technische Universität München),van der Smagt, Patrick(TUM)

W6IA-17  16:30-17:30

A Falling Motion Control of Humanoid Robots Based on Biomechanical Evaluation of 
Falling down of Humans....441
Meng, Libo(Beijing Institute of Technology),YU, Zhangguo(Beijing Institute of Technology),Chen, 
Xuechao*(Beijing Insititute of Technology),Zhang, Weimin(Beijing Institute of Technology),Ceccarelli, 
Marco(LARM, University of Cassino and South Latium),Hashimoto, Kenji(Waseda University),Takanishi, 
Atsuo(Waseda University),Huang, Qiang(Beijing Institute of Technology),Guo, Wenjuan(Beijing Institute 
of Technology),Xie, Lin(Beijing Institute of Technology),Liu, Huaxin(Beijing Institute of Technology)

Interactive / Video Sessions #W6IB Room #2 2015-11-04

Prof. Katja Mombaur (University of Heidelberg, Germany)

Prof. Nikos Tsagarakis (Istituto Italiano di Tecnologia, Italy)

W6IB-1  16:30-17:30

Skill Refinement through Cerebellar Learning and Human Haptic Feedback: An Icub 
Learning to Paint Experiment....447
Puigbo, Jordi-Ysard*(SPECS-UPF),Moulin-Frier, Clément(Universitat Pompeu Fabra),Vouloutsi, 
Vasiliki(Universitat Pompeu Fabra),sanchez fibla, marti(Universitat Pompeu Fabra (UPF)),Herreros-
Alonso, Ivan(Universitat Pompeu Fabra),Verschure, Paul(Catalan Institute of Advanced Studies (ICREA), 
Foundation &Unive)

W6IB-2  16:30-17:30

Team THORs Adaptive Autonomy for Disaster Response Humanoids....453
McGill, Stephen*(University of Pennsylvania),Yi, Seung-Joon(University of Pennsylvania),Lee, Daniel 
D.(University of Pennsylvania)
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W6IB-3  16:30-17:30

Fully Automatic Optical Motion Tracking Using an Inverse Kinematics Approach....461
Maycock, Jonathan*(Bielefeld University),Röhlig, Tobias(Bielefeld University),Schröder, 
Matthias(Bielefeld University),Botsch, Mario(Bielefeld University),Ritter, Helge Joachim(Bielefeld 
University)

W6IB-4  16:30-17:30

A Real-Time Tracking and Optimised Gaze Control for a Redundant Humanoid Robot 
Head....467
Marturi, Naresh*(University of Birmingham),Ortenzi, Valerio(University of Birmingham),XIAO, 
Jingjing(University of Birmingham),Adjigble, Komlan Jean Maxime(University of Birmingham),Stolkin, 
Rustam(University of Birmingham),Leonardis, Ales(University of Birmingham)

W6IB-5  16:30-17:30

Tombatossals: A humanoid torso for autonomous sensor-based tasks....475
Felip, Javier*(Universitat Jaume I),Duran, Angel Juan(Universitat Jaume I),Antonelli, Marco(Hong Kong 
University of Science and Technology),Morales, Antonio(Universitat Jaume I),del Pobil, Angel P.(Jaume-I 
University)

W6IB-6  16:30-17:30

Multi-Model Approach Based on 3D Functional Features for Tool Affordance 
Learning in Robotics....482
Mar, Tanis*(Istituto Italiano di Tecnologia),Tikhanoff, Vadim(Italian Institute of Technology),Metta, 
Giorgio(Istituto Italiano di Tecnologia (IIT)),Natale, Lorenzo(Istituto Italiano di Tecnologia)

W6IB-7  16:30-17:30

Iterative Learning Control for Accurate Task-Space Tracking with Humanoid Robots....490
Bhounsule, Pranav*(University of Texas at San Antonio),Yamane, Katsu(Disney)

W6IB-8  16:30-17:30

Dexterity Augmentation on a Synergistic Hand: The Pisa/IIT SoftHand+....497
Della Santina, Cosimo*(University of Pisa),Grioli, Giorgio(Istituto Italiano di Tecnologia),Catalano, 
Manuel Giuseppe(Istituto Italiano di Tecnologia),Brando, Alberto(Istituto Italiano di Tecnologia),Bicchi, 
Antonio(Università di Pisa  & Istituto Italiano di Tecnologia)

W6IB-9  16:30-17:30

Reducing Human Fall Injuries Using a Mobile Manipulator....504
Lurz, Joshua*(George Washington University),Drumwright, Evan(George Washington University)
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Interactive Session #W6IB Room #2 2015-11-04

W6IB-10  16:30-17:30

Efficient Design Parameter Optimization for Musculoskeletal Bipedal Robots 
Combining Simulated and Hardware-In-The-Loop Experiments....512
Scholz, Dorian Oliver Markus(Technische Universität Darmstadt),von Stryk, Oskar*(Technische 
Universität Darmstadt)

Interactive / Video Sessions #W6IB Room #2 2015-11-04

W6IB-11  16:30-17:30

Feasibility of Cloud Enabled Humanoid Robots: Development of Low Latency 
Geographically Adjacent Real-Time Cloud Control....519
Lofaro, Daniel*(George Mason University),Asokan, Arvin(George Mason University),Roderick, 
Edward(George Mason University)

W6IB-12  16:30-17:30

Full-Body Motion Planning and Control for the Car Egress Task of the DARPA 
Robotics Challenge....527
Liu, Chenggang*(Carnegie Mellon University),Atkeson, Christopher(CMU),Feng, Siyuan(Carnegie Mellon 
University),Xinjilefu, X(Carnegie Mellon University)

W6IB-13  16:30-17:30

Probabilistic Segmentation Applied to an Assembly Task....533
Lioutikov, Rudolf*(Technische Universität Darmstadt),Neumann, Gerhard(TU Darmstadt),Maeda, 
Guilherme Jorge(Technische Universitaet Darmstadt.),Peters, Jan(Technische Universität Darmstadt)

W6IB-14  16:30-17:30

Rendering Semantically-Annotated Experiment Videos out of Robot Memories....541
Bozcuoglu, Asil Kaan*(University of Bremen),Beßler, Daniel(Universität Bremen),Beetz, 
Michael(University of Bremen)

W6IB-15  16:30-17:30

Teaching Robots the Use of Human Tools from Demonstration with Non-Dexterous 
End-Effectors....547
Li, Wenbin*(Max Planck Institute for Informatics),Fritz, Mario(Max-Planck-Institute for Informatics)

W6IB-16V  16:30-17:30

Team NimbRo Rescue at DARPA Robotics Challenge Finals....554
Behnke, Sven*(University of Bonn),Schwarz, Max(University Bonn),Rodehutskors, Tobias(University 
of Bonn),Droeschel, David(University of Bonn),Schreiber, Michael(University of Bonn),Topalidou-
Kyniazopoulou, Angeliki(University of Bonn),Schwarz, David(University of Bonn),Lenz, Christian(University 
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of Bonn),Schüller, Sebastian(University of Bonn),Razlaw, Jan(University of Bonn),Ivanov, Ivan(University 
of Bonn),Araslanov, Nikita(University of Bonn),Beul, Marius(University of Bonn)

W6IB-17V  16:30-17:30

Development of a Balancing Mobile Service Robot with Linear Extension Structures....555
Jung, Seul*(Chungnam National University),Bae, Yeong Geol(Chungnam National University)

 

Oral Session #T2OC Convention Hall 2015-11-04

Dr. Fumio Kanehiro (National Institute of Advanced Industrial Science and Technology, Japan)

Dr. Ales Ude (Jozef Stefan Institute, Slovenia)

T2OC-1  09:20-09:32

Humanoid Momentum Estimation Using Sensed Contact Wrenches....556
Rotella, Nicholas*(University of Southern California),Herzog, Alexander(Max-Planck-Institute for 
Intelligent Systems, Tuebingen),Schaal, Stefan(MPI Intelligent Systems & University of Southern 
California),Righetti, Ludovic(Max-Planck Institute for Intelligent Systems)

T2OC-2  09:32-09:44

Energy-Efficient High-Dimensional Motion Planning for Humanoids Using Stochastic 
Optimization....564
Suh, Junghun*(Seoul National University),GONG, JOONSIG(SEOUL NATIONAL UNIVERSITY),Oh, 
Songhwai(Seoul National University)

T2OC-3  09:44-09:56

Rapidly Locating and Accurately Tracking the Center of Mass Using Statically 
Equivalent Serial Chains....570
Almandeel, Ali*(University of Dayton),Myszka, David H.(University of Dayton),González, 
Alejandro(LIRMM),Fraisse, Philippe(LIRMM),Murray, Andrew(University of Dayton)

T2OC-4  09:56-10:08

Development of a Fast Torque-Controlled Hydraulic Humanoid Robot That Can 
Balance Compliantly....576
Hyon, Sang-Ho*(Ritsumeikan University),Ishida, Hiroki(Ritsumeikan University, Graduate School 
of Science andEngineerin),Suewaka, Daisuke(Ritsumeikan University),Oku, Narifumi(Ritsumeikan 
University),Torii, Yuki(Ritsumeikan University)

T2OC-5  10:08:10:20

Emotional Expression Recognition with a Cross-Channel Convolutional Neural 
Network for Human-Robot Interaction....582
Barros, Pablo*(University of Hamburg),Weber, Cornelius(Knowledge Technology Group, University of 
Hamburg),Wermter, Stefan(University of Hamburg)
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T2OC-6  10:20-10:32

Classification of the Category of Clothing Item after Bringing It into Limited Shapes....588
Hu, Jingyu*(University of Tsukuba, National Institute of AIST),Kita, Yasuyo(Inst. of Advanced Industrial 
Sci. & Tech.)

T2OC-7  10:32-10:44

A Robust Linear MPC Approach to Online Generation of 3D Biped Walking Motion....595
Brasseur, Camille(INRIA Grenoble),Sherikov, Alexander*(Centre de recherche Grenoble - Rhône-
Alpes),COLLETTE, Cyrille(Aldebaran Robotics),Dimitrov, Dimitar Nikolaev(INRIA - Grenoble),Wieber, 
Pierre-Brice(INRIA Rhône-Alpes)

Interactive Session #T3IA Room #1 2015-11-05

Dr. Qiang Li (Bielefeld University, Germany)

Prof. Ales Leonardis (University of Birmingham, UK)

T3IA-1  11:15-12:15

Where Is My Keyboard? Model-Based Active Adaptation of Action-Space in a 
Humanoid Robot....602
Ribes, Arturo*(IIIA-CSIC),Cerquides, Jesus(IIIA-CSIC),Demiris, Yiannis(Imperial College London),Lopez de 
Mantaras, Ramon(Spanish National Research Council)

T3IA-2  11:15-12:15

A Visuo-Tactile Control Framework for Manipulation and Exploration of Unknown 
Objects....610
Li, Qiang*(Bielefeld University),Haschke, Robert(Bielefeld University),Ritter, Helge Joachim(Bielefeld 
University)

T3IA-3  11:15-12:15

A Comparison of Contact Distribution Representations for Learning to Predict Object 
Interactions....616
Leischnig, Simon( TU Darmstadt),Luettgen, Stefan*( TU Darmstadt),Kroemer, Oliver( TU 
Darmstadt),Peters, Jan(Technische Universität Darmstadt)

T3IA-4  11:15-12:15

NO FALLS, NO RESETS: Reliable Humanoid Behavior in the DARPA Robotics 
Challenge....623
Atkeson, Christopher*(CMU),Banerjee, Nandan(Worcester Polytechnic Institute),Berenson, 
Dmitry(Worcester Polytechnic Institute (WPI)),DeDonato, Mathew(WPI),Du, Ruixiang(Worcester 
Polytechnic Institute),Feng, Siyuan(Carnegie Mellon University),Kim, Joohyung(Disney 
Research),Knoedler, Kevin(Unaffiliated),Liu, Chenggang(Carnegie Mellon University),Long, 
Xianchao(Worcester Polytechnic Institute),Polido, Felipe(Worcester Polytechnic Institute),Gennert, 
Michael( Worcester Polytechnic Institute),Padir, Taskin(Northeastern University),Xinjilefu, 
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X(Carnegie Mellon University),Wisely Babu, Benzun Pious(Worcester Polytechnic Institute),Bove, 
Christopher(Worcester Polytechnic Institute),Graff, Joshua(Worcester Polytechnic Institute),He, 
Peng( Worcester Polytechnic Institute),Jaeger, Aaron( Worcester Polytechnic Institute),Li, 
Lening(Worcester polytechnic institute),Cui, Xiongyi(Worcester Polytechnic Institute),Franklin, 
Perry(Worcester Polytechnic Institute),Tighe, Gregory(Worcester Polytechnic Institute)

T3IA-5  11:15-12:15

A Competitive and Cooperative Humanoid Software Developing Scheme LoE and Its 
Improvements....631
Lee, Joo-Ho*(Ritsumeikan University),Yakushin, Dmitry(Ritsumeikan University),Renteria, 
Francisco(Ritsumeikan University),Nakata, Koji(Ritsumeikan University),Sugano, Akifumi(Ritsumeikan 
University),Morita, Kohei(Ritsumeikan University),Yamazoe, Hirotake(Ritsumeikan University)

T3IA-6  11:15-12:15

Planning Desired Center of Mass and Zero Moment Point Trajectories for Bipedal 
Locomotion....637
Lanari, Leonardo*(Sapienza Università di Roma),Hutchinson, Seth(University of Illinois)

T3IA-7  11:15-12:15

Independent Joint Learning in Practice: Local Error Estimates to Improve Inverse 
Dynamics Control....643
Caluwaerts, Ken*(NASA Ames Research Center/ORAU),Steil, Jochen J.(Bielefeld University)

T3IA-8  11:15-12:15

Integrating the Effects of Angular Momentum and Changing Center of Mass Height 
in Bipedal Locomotion Planning....651
Lack, Jordan*(Texas A&M University)

T3IA-9  11:15-12:15

MuJoCo HAPTIX: A Virtual Reality System for Hand Manipulation....657
Kumar, Vikash*(University of Washington),Todorov, Emanuel(University of Washington)

T3IA-10  11:15-12:15

Fusion of Force-Torque Sensors, Inertial Measurements Units and Proprioception for 
a Humanoid Kinematics-Dynamics Observation....664
Benallegue, Mehdi*(LAAS / CNRS),Mifsud, Alexis(LAAS-CNRS),Lamiraux, Florent(CNRS)

T3IA-11  11:15-12:15

Achievement of Recognition Guided Teleoperation Driving System for Humanoid 
Robots with Vehicle Path Estimation....670
Kumagai, Iori*(University of Tokyo),Terasawa, Ryo(The University of Tokyo),Noda, Shintaro(The 
University of Tokyo),Ueda, Ryohei(The University of Tokyo),Nozawa, Shunichi(The University of 
Tokyo),Kakiuchi, Yohei(The University of Tokyo),Okada, Kei(The University of Tokyo),Inaba, Masayuki(The 
University of Tokyo)
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T3IA-12  11:15-12:15

HUMA: A Human-Like Musculoskeletal Robot Platform for Physical Interaction 
Studies....676
Okadome, Yuya(Osaka University),Nakamura, Yutaka*(Osaka university),URAI, Kenji(Osaka 
University),Nakata, Yoshihiro(Graduate School of Engineering Science, Osaka University),Ishiguro, 
Hiroshi(Osaka University)

T3IA-13  11:15-12:15

Optimal Control for Whole-Body Motion Generation using Center-of-Mass Dynamics 
for Predefined Multi-Contact Configurations....684
Kudruss,  M anuel* (Heidelberg  Univers i t y ) ,Naveau,  M aximi l ien(LAAS/CNRS) ,Stasse, 
Olivier(CNRS),Mansard, Nicolas(CNRS),Kirches, Christian(Heidelberg University),Soueres, Philippe(LAAS-
CNRS),Mombaur, Katja(University of Heidelberg)

T3IA-14  11:15-12:15

Learning Torque Control in Presence of Contacts Using Tactile Sensing from Robot 
Skin....690
Calandra, Roberto*(Technische Universität Darmstadt),Ivaldi, Serena(INRIA),Deisenroth, Marc 
Peter(Imperial College London),Peters, Jan(Technische Universität Darmstadt)

T3IA-15  11:15-12:15

Differential Dynamic Programming with Temporally Decomposed Dynamics....696
Yamaguchi, Akihiko*(Carnegie Mellon University),Atkeson, Christopher(CMU)

T3IA-16  11:15-12:15

Task-Specific Grasping of Similar Objects by Probabilistic Fusion of Vision and Tactile 
Measurements....704
Kolycheva (nee Nikandrova), Ekaterina*(Aalto University),Kyrki, Ville(Aalto University)

T3IA-17  11:15-12:15

Real-Time Nonlinear Model Predictive Footstep Optimization for Biped Robots....711
Wittmann, Robert*(Technische Universität München),Hildebrandt, Arne-Christoph(Technische 
Universität München),Wahrmann, Daniel(Technische Universität München),Rixen, Daniel(Technische 
Universität München),Buschmann, Thomas(Google, Inc.)

T3IA-18  11:15-12:15

Collision Detection of Humanoid Robot Arm under Model Uncertainties for Handling 
of Unknown Object....718
Lee, Sang-Duck(Korea University),Song, Jae-Bok*(Korea University)
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Interactive Session #T3IB Room #2 2015-11-05

Prof. Eduardo Jose Bayro-Corrochano (CINVESTAV, Mexico)

Prof. Carlos Balaguer (University of Madrid, Spain)

T3IB-1  11:15-12:15

Human-Supervised Control of the ATLAS Humanoid Robot for Traversing Doors....722
Banerjee, Nandan*(Worcester Polytechnic Institute),Long, Xianchao(Worcester Polytechnic Institute),Du, 
Ruixiang(Worcester Polytechnic Institute),Polido, Felipe(Worcester Polytechnic Institute),Feng, 
Siyuan(Carnegie Mellon University),Atkeson, Christopher(CMU),Gennert, Michael(Worcester 
Polytechnic Institute),Padir, Taskin(Northeastern University)

T3IB-2  11:15-12:15

The HERMES Humanoid System: A Platform for Full-Body Teleoperation with Balance 
Feedback....730
Wang, Albert*(Massachusetts Institute of Technology),Ramos, Joao(Massachusetts Institute of 
Technology),Mayo, John(Massachusetts Institute of Technology),Ubellacker, Wyatt(Massachusetts 
Institute of Technology),Cheung, Justin(Massachuesetts Institute of Technology),Kim, 
Sangbae(Massachusetts Institute of Technology)

T3IB-3  11:15-12:15

Design of a Series Elastic Humanoid for the DARPA Robotics Challenge....738
Knabe, Coleman(Virginia Tech),Seminatore, John(Virginia Tech),Webb, Jacob(Virginia Tech),Hopkins, 
Michael Anthony(Virginia Tech),Furukawa, Tomonari(Virginia Polytechnic Institute and State 
University),Leonessa, Alexander(Virginia Tech),Lattimer, Brian Y.*(Virginia Tech)

T3IB-4  11:15-12:15

Online Prediction of Activities with Structure: Exploiting Contextual Associations 
and Sequences....744
Kirk, Nicholas Hubert*(Technische Universität München),Ramirez-Amaro, Karinne(Institute for 
Cognitive Systems. Technische Universität München.),Dean-Leon, Emmanuel(Technischen Universitaet 
Muenchen),Saveriano, Matteo(Technical University of Munich),Cheng, Gordon(Technical University 
Munich)

T3IB-5  11:15-12:15

A New Cost Effective Robot Hand for the Icub Humanoid....750
Vazhapilli Sureshbabu, Anand*(Istituto Italiano di Tecnologia),Metta, Giorgio(Istituto Italiano di 
Tecnologia (IIT)),Parmiggiani, Alberto(Fondazione Istituto Italiano di Tecnologia (IIT))

T3IB-6  11:15-12:15

Kinematically Constrained Workspace Control Via Linear Optimization....758
Kingston, Zachary*(Rice University),Dantam, Neil(Rice University),Kavraki, Lydia(Rice University)
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T3IB-7  11:15-12:15

Learning Nonlinear Muscle-Joint State Mapping Toward Geometric Model-Free 
Tendon Driven Musculoskeletal Robots....765
Ookubo, Soichi*( The University of Tokyo),Asano, Yuki( The University of Tokyo),Kozuki, 
Toyotaka(University of Tokyo),Shirai, Takuma(Tokyo University),Okada, Kei(The University of 
Tokyo),Inaba, Masayuki(The University of Tokyo)

T3IB-8  11:15-12:15

Adaptation of Bimanual Assembly Tasks Using Iterative Learning Framework....771
Likar, Nejc(Jozef Stefan Institute),Nemec, Bojan*(Jozef Stefan Institute), lajpah, Leon(Jozef Stefan 
Institute),Ando, Shingo(Yaskawa Electric Corporation),Ude, Ales(Jozef Stefan Institute)

T3IB-9  11:15-12:15

Approach of Team SNU to the DARPA Robotics Challenge Finals....777
Kim, Sanghyun(Graduate School of Convergence Science and Technology, Seoul Nat),Kim, 
Mingon(Graduate School of Convergence Science and Technology, Seoul Nat),Lee, Jimin(Graduate 
School of Convergence Science and Technology, Seoul Nat),Hwang, Soonwook(Graduate School of 
Convergence Science and Technology, Seoul Nat),Chae, Joonbo(Graduate School of Convergence 
Science and Technology, Seoul Nat),Park, Beomyeong(Graduate School of Convergence Science and 
Technology, Seoul Nat),Cho, Hyunbum(Graduate School of Convergence Science and Technology, 
Seoul Nat),Sim, Jaehoon(Graduate School of Convergence Science and Technology, Seoul Nat),Jung, 
Jaesug(Graduate School of Convergence Science and Technology, Seoul Nat),Lee, Hosang(Seoul 
National University),Shin, Seho(Seoul National University),Kim, Minsung(Graduate School of 
Convergence Science and Technology, Seoul Nat),Kwak, Nojun(Graduate School of Convergence 
Science and Technology, Seoul Nat),Lee, Youngjin(Graduate School of Convergence Science and 
Technology, Seoul Nat),Lee, Sangkuk(Graduate School of Convergence Science and Technology, Seoul 
Nat),Lee, Myunggi(Graduate School of Convergence Science and Technology, Seoul Nat),Yi, Sang 
Yup(SimLab Co, Ltb.),Chang, Kyong-Sok K.C.(SimLab Co. Ltd. Korea),Park, Jaeheung*(Seoul National 
University)

T3IB-10  11:15-12:15

IKMAP: An Enhanced Workspace Representation to Support Inverse Kinematics 
Solvers....785
Vahrenkamp, Nikolaus*(Karlsruhe Institute of Technology (KIT )),Muth, Dominik(KIT ),Kaiser, 
Peter(Karlsruhe Institute of Technology (KIT)),Asfour, Tamim(Karlsruhe Institute of Technology (KIT))

T3IB-11  11:15-12:15

Environmental Force Estimation for a Robotic Hand: Compliant Contact Detection....791
Kaya, Osman*(Ozyegin University),Yildirim, Mehmet Can(Ozyegin University),Kuzuluk, Nisan(Ozyegin 
University),Cicek, Emre(Ozyegin University),Oztop, Erhan(Ozyegin University),Bebek, Ozkan(Ozyegin 
University),Ugurlu, Barkan(Ozyegin University / ATR)
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T3IB-12  11:15-12:15

Humanoid Integrated UI System for Supervised Autonomy with Massive Data 
Visualization Over Narrow and Unreliable Network Communication for DRC 
Competition....797
Ueda, Ryohei*(The University of Tokyo),Murooka, Masaki(The University of Tokyo),Ohara, Yu(The 
University of Tokyo),Kumagai, Iori(University of Tokyo),Terasawa, Ryo(The University of Tokyo),Furuta, 
Yuki(The University of Tokyo),Kojima, Kunio(The University of Tokyo),Karasawa, Tatsushi(The University 
of Tokyo),Sugai, Fumihito(Tokyo University),Iwaishi, Satoshi(The University of Tokyo),Nozawa, 
Shunichi(The University of Tokyo),Kakiuchi, Yohei(The University of Tokyo),Okada, Kei(The University of 
Tokyo),Inaba, Masayuki(The University of Tokyo)

T3IB-13  11:15-12:15

Development of Humanoid Robot System for Disaster Response through Team 
NEDO-JSK's Approach to DARPA Robotics Challenge Finals....805
Kakiuchi, Yohei*(The University of Tokyo),Kojima, Kunio(The University of Tokyo),Kuroiwa, Eisoku(the 
University of Tokyo),Murooka, Masaki(The University of Tokyo),Noda, Shintaro(The University of 
Tokyo),Kumagai, Iori(University of Tokyo),Ueda, Ryohei(The University of Tokyo),Sugai, Fumihito(Tokyo 
University),Nozawa, Shunichi(The University of Tokyo),Okada, Kei(The University of Tokyo),Inaba, 
Masayuki(The University of Tokyo)

T3IB-14  11:15-12:15

Control Strategies for a Humanoid Robot to Drive and then Egress a Utility Vehicle 
for Remote Approach....811
Jeong, Hyobin(KAIST),Oh, Jaesung(KAIST),Kim, Mingeuk(KAIST, Mechanical Engineering, HUBO 
Lab),Joo, Kyungdon(Korea Advanced Institute of Science and Technology (KAIST)),Kweon, In 
So(KAIST),Oh, Jun Ho*(Korea Advanced Inst. of Sci. and Tech.)

T3IB-15  11:15-12:15

Achieving Synergy in Cognitive Behavior of Humanoids Via Deep Learning of 
Dynamic Visuo-Motor-Attentional Coordination....817
Hwang, Jungsik(Korea Advanced Institute of Science and Technology),Jung, Minju(Korea Advanced 
Institute of Science and Technology),Madapana, Naveen(Indian Institute of Technology Guwahati),Kim, 
Jinhyung(KAIST),Choi, Minkyu(KAIST),Tani, Jun*(Professor,Department of Electrical Engineering, KAIST)

T3IB-16  11:15-12:15

Interactive Interface to Optimize Sound Source Localization Based on Microphone 
Array with Coarse-To-Fine Tuning for Humanoids....825
Sugiyama, Osamu*( Tokyo Institute of Technology),Kojima, Ryosuke( Tokyo Institute of 
Technology),Nakadai, Kazuhiro(Honda Research Inst. Japan Co., Ltd.)

T3IB-17  11:15-12:15

Design of a Compliant Bipedal Walking Controller for the DARPA Robotics Challenge....831
Hopkins, Michael Anthony(Virginia Tech),Griffin, Robert J.*(Virginia Tech),Leonessa, Alexander(Virginia 
Tech),Lattimer, Brian Y.(Virginia Tech),Furukawa, Tomonari(Virginia Polytechnic Institute and State 
University)
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Oral Session #T4OC Convention Hall 2015-11-05

Dr. Joo H. Kim (New York University, United States)

 Prof. Sung-Hee Lee (KAIST, Korea)

T4OC-1  13:30-13:42

Development of Life-Sized High-Power Humanoid Robot JAXON for Real-World Use....838
Kojima, Kunio*(The University of Tokyo),Kozuki, Toyotaka(University of Tokyo),Noda, Shintaro(The 
University of Tokyo),Sugai, Fumihito(Tokyo University),Nozawa, Shunichi(The University of 
Tokyo),Kakiuchi, Yohei(The University of Tokyo),Okada, Kei(The University of Tokyo),Inaba, 
Masayuki(The University of Tokyo),Kuroiwa, Eisoku(the University of Tokyo),Ishikawa, Tatsuya(University 
of Tokyo),KOYAMA, Ryo(University of Tokyo),Iwaishi, Satoshi(The University of Tokyo),Yukizaki, 
Soh(University of Tokyo),Karasawa, Tatsushi(The University of Tokyo)

T4OC-2  13:42-13:54

A Balance Feedback Interface for Whole-Body Teleoperation of a Humanoid Robot 
and Implementation in the HERMES System....844
Ramos, Joao*(Massachusetts Institute of Technology),Wang, Albert(Massachusetts Institute of 
Technology),Ubellacker, Wyatt(Massachusetts Institute of Technology),Mayo, John(Massachusetts 
Institute of Technology),Kim, Sangbae(Massachusetts Institute of Technology)

T4OC-3  13:54-14:06

Generalizations of the Capture Point to Nonlinear Center of Mass Paths and Uneven 
Terrain....851
Ramos, Oscar E.*(Duke University),Hauser, Kris(Duke University)

T4OC-4  14:06-14:18

Performance Comparison of MUSIC-Based Sound Localization Methods on Small 
Humanoid under Low SNR Conditions....859
Takeda, Ryu*(Osaka University),Komatani, Kazunori(Osaka University)

T4OC-5  14:18-14:30

Learning Movement Primitives from Optimal and Dynamically Feasible Trajectories 
for Humanoid Walking....866
Koch, Kai Henning(IWR University of Heidelberg),Clever, Debora*(Universität Heidelberg - 
IWR),Mombaur, Katja(University of Heidelberg),Endres, Dominik(Philipps-University Marburg)

T4OC-6  14:30-14:42

Trajectory generation for multi-contact momentum control....874
Herzog, Alexander*(Max-Planck-Institute for Intelligent Systems, Tuebingen),Rotella, Nicholas(University 
of Southern California),Schaal, Stefan(MPI Intelligent Systems & University of Southern 
California),Righetti, Ludovic(Max-Planck Institute for Intelligent Systems)
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T4OC-7  14:42-14:54

Continuous Humanoid Locomotion Over Uneven Terrain Using Stereo Fusion....881
Fallon, Maurice*(University of Edinburgh),Marion, Pat(Massachusetts Institute of Technology),Deits, 
R o b i n ( M I T ) , W h e l a n ,  Th o m a s ( I m p e r i a l  Co l l e g e  Lo n d o n ) , A n t o n e,  M a t t h e w ( S c i o p i c 
Technologies),McDonald, John(National University of Ireland Maynooth),Tedrake, Russ(Massachusetts 
Institute of Technology)

Oral Session #T5OC Convention Hall 2015-11-05

Dr. Kazuhito Yokoi (AIST, Japan)

 Dr. Jan Babic (Jozef Stefan Institute, Slovenia)

T5OC-1  15:10-15:22

Development of a Whole-Body Elastic Humanoid "Baneoid"....889
Mizuuchi, Ikuo*(Tokyo University of Agriculture and Technology),Hondo, Takatoshi(Tokyo university 
of Agriculture and Technology),Ito, Tatsuya(Tokyo University of Agriculture and Technology),Kozak, 
Tomas(Czech Technical University in Prague),Asaoka, Tadashi(Tokyo University of Agriculture and 
Technology),Tsuneoka, Yuya(Tokyo University of Agriculture and Technology),Ogata, Shohei(Tokyo 
University of Agriculture and Technology),Yamamoto, Natsumi(Tokyo University of Agriculture and 
Technology)

T5OC-2  15:22-15:34

Task Sequencer Integrated into a Teleoperation Interface for Biped Humanoid 
Robots....895
Nakaoka, Shin'ichiro*(AIST),Morisawa, Mitsuharu(National Inst. of AIST),Cisneros Limon, Rafael(National 
Institute of Advanced Industrial Science and Technology),Sakaguchi, Takeshi(AIST ),Kajita, 
Shuuji(National Inst. of AIST),Kaneko, Kenji(National Inst. of AIST),Kanehiro, Fumio(National Inst. of 
AIST)

T5OC-3  15:34-15:46

A Method for Dynamically Balancing a Point Foot Robot....901
Kim, Donghyun(University of Texas at Austin),Thomas, Gray(University of Texas at Austin),Sentis, 
Luis*(The University of Texas at Austin)

T5OC-4  15:46-15:58

Falls Control Using Posture Reshaping and Active Compliance....908
Vincent, Samy*(CNRS-UM LIRMM),Kheddar, Abderrahmane(CNRS-AIST JRL (Joint Robotics Laboratory), 
UMI3218/CRT)

T5OC-5  15:58-16:10

Identification of Balanced States for Multi-Segmental Legged Robots Using 
Reduced-Order Model....914
Mummolo, Carlotta(New York University),Mangialardi, Luigi(Polytechnic of Bari),Kim, Joo H.*(New York 
University)
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T5OC-6  16:10-16:22

Validation of Whole-Body Loco-Manipulation Affordances for Pushability and 
Liftability....920
Kaiser, Peter*(Karlsruhe Institute of Technology (KIT )),Grotz, Markus(Karlsruhe Institute of 
Technology (KIT)),Aksoy, Eren Erdal(Karlsruhe Institute for Technology (KIT)),Do, Martin(Karlsruhe 
Institute of Technology (KIT)),Vahrenkamp, Nikolaus(Karlsruhe Institute of Technology (KIT)),Asfour, 
Tamim(Karlsruhe Institute of Technology (KIT))

T5OC-7  16:22-16:34

TRAC-IK: An Open-Source Library for Improved Solving of Generic Inverse 
Kinematics....928
Beeson, Patrick*(TRACLabs Inc.),Ames, Barrett(TracLabs)

Interactive Session #T6IA Room #1 2015-11-05

Prof. Jaeheung Park (Seoul National University, Korea)

Dr. Katsu Yamane (Disney, United States)

T6IA-1  16:35-17:35

A Closed-Form Solution for Real-Time ZMP Gait Generation and Feedback 
Stabilization....936
Tedrake, Russ*(Massachusetts Institute of Technology),Kuindersma, Scott(Harvard University),Deits, 
Robin(MIT),Miura, Kanako(National Institute of AIST)

T6IA-2  16:35-17:35

An Investigation into the Social Acceptance of Using Contact for Inducing an 
Obstructing Human....941
Shrestha, Moondeep*( Waseda University),Kobayashi, Ayano( Waseda University),Onishi, 
Tomoya( Waseda University),Uno, Erika( Waseda University),Yanagawa, Hayato( Waseda 
University),Yokoyama, Yuta(Waseda University),Kamezaki, Mitsuhiro(Waseda University),Schmitz, 
Alexander(Waseda University),Sugano, Shigeki(Waseda University)

T6IA-3  16:35-17:35

Phase Lag Bounded Velocity Planning for High Performance Path Tracking....947
Hebert, Mitchell*(University Of Massachusetts Amherst),Wong, Jay Ming(University of Massachusetts 
Amherst),Grupen, Rod(University of Massachusetts)

T6IA-4  16:35-17:35

See What I Mean---Probabilistic Optimization of Robot Pointing Gestures....953
Gulzar, Khurram*(Aalto University),Kyrki, Ville(Aalto University)
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T6IA-5  16:35-17:35

Continuous and Discrete Time Robust Control for Bipedal Robot Assuming Minimal 
Knowledge of the Plant....959
Osuna, Linda*(Centro de Investigacion y Estudios Avanzados del IPN Unidad Guad),Caballero, 
Humberto(Centro de Investigación y Estudios Avanzados del IPN, Unidad Gua),Carbajal-Espinosa, 
Oscar(Instituto Tecnológico y de Estudios Superiores de Monterrey),Loukianov, Alexander(Centro de 
Investigaciones y Estudios Avanzados del IPN (CINVESTA),Bayro-Corrochano, Eduardo(CINVESTAV, 
Unidad Guadalajara)

T6IA-6  16:35-17:35

Estimating the Deformability of Elastic Materials Using Optical Flow and Position-
Based Dynamics....965
G ü l e r,  P ü r e n * ( K T H ) , Pa u w e l s ,  K a r l ( K T H  R o y a l  I n s t i t u t e  o f  Te c h n o l o g y ) , P i e r o p a n , 
Alessandro(KTH),Kjellstrom, Hedvig(KTH),Kragic, Danica(KTH)

T6IA-7  16:35-17:35

Collision Detection System for the Practical Use of the Humanoid Robot....972
Lee, In Ho*(KAIST, HUBO lab),Lee, Kang Kyu(KAIST Hubolab),Sim, Okkee(KAIST ),Kim, Sung 
Woo(KAIST),Cho, Buyoun(KAIST),Oh, Jun Ho(Korea Advanced Inst. of Sci. and Tech.)

T6IA-8  16:35-17:35

Compensating Changes in Speaker Position for Improved Voice-Based Human-
Robot Communication....977
Gomez, Randy*(Honda Research Institute Japan Co., Ltd.),Nakamura, Keisuke(Honda Research Institute 
Japan Co., Ltd.),Mizumoto, Takeshi(Honda Research Institute Japan, Co. Ltd.),Nakadai, Kazuhiro(Honda 
Research Inst. Japan Co., Ltd.)

T6IA-9  16:35-17:35

Parallel Cartesian Planning in Dynamic Environments Using Constrained Trajectory 
Planning....983
Park, Chonhyon*(University of North Carolina at Chapel Hill),Rabe, Fabian(KUKA Laboratories 
GmbH),Sharma, Shashank(KUKA Laboratories GmbH),Scheurer, Christian(KUKA Laboratories 
GmbH),Zimmermann, Uwe E.(Kuka Laboratories GmbH),Manocha, Dinesh(University of North Carolina 
at Chapel Hill)

T6IA-10  16:35-17:35

Second-Order Model for Rotary Traveling Wave Ultrasonic Motors....991
Garcia-Rochin, Roberto(Instituto Tecnologico de Culiacan),Kühne, Markus*(Technische Universität 
München),Santiesteban Cos, Raul(Instituto Tecnologico de Culiacan),Rubio Astorga, Guillermo(Instituto 
Tecnologico de Culiacan),Peer, Angelika(University of the West of England, Bristol)

T6IA-11  16:35-17:35

First-Person Tele-Operation of a Humanoid Robot....997
Fritsche, Lars(TU Darmstadt),Unverzagt, Felix(TU Darmstadt),Peters, Jan(Technische Universität 
Darmstadt),Calandra, Roberto*(Technische Universität Darmstadt)
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T6IA-12  16:35-17:35

Whole Body Imitation of Human Motion with Humanoid Robot Via ZMP Stability 
Criterion....1003
Lee, Deok-Won*(Korea Institute of Science and Technology),Lee, Min-Jae(robocare),Kim, Munsang(KIST)

T6IA-13  16:35-17:35

Refining Discovered Symbols with Multi-Step Interaction Experience....1007
Ugur, Emre*(Osaka University, University of Innsbruck),Piater, Justus(University of Innsbruck)

T6IA-14  16:35-17:35

Learning Push Recovery for a Bipedal Humanoid Robot with Dynamical Movement 
Primitives....1013
Luo, Dingsheng*(Peking University),Han, Xiaoqiang(School of EECS, Peking University),Yaoxiang, 
Ding(Peking University),Ma, Yang(Peking University),Liu, Zhan(Peking University),Wu, Xihong(Peking 
University)

T6IA-15  16:35-17:35

Analyzing Whole-Body Pose Transitions in Multi-Contact Motions....1020
Mandery, Christian*(Karlsruhe Institute of Technology (KIT)),Borras Sol, Julia(Karlsruhe Institute of 
Technology),Jöchner, Mirjam(Karlsruhe Institute of Technology (KIT)),Asfour, Tamim(Karlsruhe Institute 
of Technology (KIT))

T6IA-16  16:35-17:35

Optimization Based Controller Design and Implementation for the Atlas Robot in the 
DARPA Robotics Challenge Finals....1028
Feng, Siyuan*(Carnegie Mellon University),Xinjilefu, X(Carnegie Mellon University),Atkeson, 
Christopher(CMU),Kim, Joohyung(Disney Research)

T6IA-17  16:35-17:35

Physically Consistent State Estimation and System Identification for Contacts....1036
 Kolev, Svetoslav*(University of Washington),Todorov, Emanuel(University of Washington)

Interactive / Video Sessions #T6IB Room #2 2015-11-05

Prof. Giorgio Metta (Istituto Italiano di Tecnologia, Italy)

 Dr. Mohammad Khansari (Stanford University, United States)

T6IB-1  16:35-17:35

An Optimal Control Approach to Reconstruct Human Gait Dynamics from Kinematic 
Data....1044
Felis, Martin L.*(University of Heidelberg),Mombaur, Katja(University of Heidelberg),Berthoz, Alain(CNRS 
- Collège de France)
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T6IB-2  16:35-17:35

Modeling, Identification and Impedance Control of the Atlas Arms....1052
Schappler, Moritz*(Institute for Automatic Control, Leibniz Universitaet Hannover),Vorndamme, 
Jonathan(Institute for Automatic Control, Leibniz Universitaet Hannover),Tödtheide, Alexander(Leibniz 
Universität Hannover, Institute of Automatic Control),Conner, David C.(TORC Robotics),von Stryk, 
Oskar(Technische Universität Darmstadt),Haddadin, Sami(Leibniz University Hanover)

T6IB-3  16:35-17:35

Efficient Self-Collision Avoidance Based on Focus of Interest for Humanoid Robots....1060
Fang, Cheng*(Fondazione Istituto Italiano di Tecnologia),Rocchi, Alessio(Istituto Italiano di 
Tecnologia),Mingo Hoffman, Enrico(Fondazione Istituto Italiano di Tecnologia),Tsagarakis, Nikos(Istituto 
Italiano di Tecnologia),Caldwell, Darwin G.(Istituto Italiano di Tecnologia)

T6IB-4  16:35-17:35

Biologically Inspired Deadbeat Control for Running on 3D Stepping Stones....1067
Englsberger, Johannes*(DLR (German Aerospace Center)),Kozlowski, Pawel(AGH University of Science 
and Technology),Ott, Christian(German Aerospace Center (DLR))

T6IB-5  16:35-17:35

Knowledge Transfer for Learning Robot Models Via Local Procrustes Analysis....1075
Makondo, Ndivhuwo*(Tokyo Institute of Technology),Rosman, Benjamin(CSIR),Hasegawa, 
Osamu(Tokyo Institute Of Technology)

T6IB-6  16:35-17:35

Local Update Dynamic Policy Programming in Reinforcement Learning of Pneumatic 
Artificial Muscle-Driven Humanoid Hand Control....1083
CUI, Yunduan*(Nara Institute of Science and Technology),Matsubara, Takamitsu(NAIST/ATR),Sugimoto, 
Kenji(Nara Institute of Science and Technology)

T6IB-7  16:35-17:35

Whole-Body Motion Planning for Humanoids based on CoM Movement Primitives....1090
Cognetti, Marco*(Sapienza University of Rome),Mohammadi, Pouya(Sapienza University of 
Rome),Oriolo, Giuseppe(Sapienza University of Rome)

T6IB-8  16:35-17:35

Error Detection and Surprise in Stochastic Robot Actions....1096
Ku, Li Yang*(Umass Amherst),Ruiken, Dirk(University of Massachusetts),Learned-Miller, Erik(University 
of Massachusetts, Amherst),Grupen, Rod(University of Massachusetts)

T6IB-9  16:35-17:35

Task-Level Teleoperated Manipulation for the HRP-2Kai Humanoid Robot....1102
Cisneros Limon, Rafael*(National Institute of Advanced Industrial Science and Technology),Kajita, 
Shuuji(National Inst. of AIST),Sakaguchi, Takeshi(AIST),Nakaoka, Shin'ichiro(AIST),Morisawa, 
Mitsuharu(National Inst. of AIST),Kaneko, Kenji(National Inst. of AIST),Kanehiro, Fumio(National Inst. of 
AIST)
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T6IB-10  16:35-17:35

Towards Body Schema Learning Using Training Data Acquired by Continuous Self-
Touch....1109
Li, Qiang*(Bielefeld University),Haschke, Robert(Bielefeld University),Ritter, Helge Joachim(Bielefeld 
University)

T6IB-11  16:35-17:35

Implementation of a Framework for Learning Handover Grasp Points and 
Orientations through Observation During Human-Robot Object Handovers....1115
Chan, Wesley Patrick*(University of Tokyo),Nagahama, Kotaro(The University of Tokyo),Yaguchi, 
Hiroaki(The University of Tokyo),Kakiuchi, Yohei(The University of Tokyo),Okada, Kei(The University of 
Tokyo),Inaba, Masayuki(The University of Tokyo)

T6IB-12  16:35-17:35

A Kinematics-Dynamics Based Estimator of the Center of Mass Position for 
Anthropomorphic System - A Complementary Filtering Approach....1121
Carpentier, Justin*(LAAS-CNRS),Benallegue, Mehdi(LAAS / CNRS),Mansard, Nicolas(CNRS),Laumond, 
Jean-Paul(LAAS-CNRS)

T6IB-13  16:35-17:35

Robust Second Order Sliding Mode Control for 6D Position Based Visual Servoing 
with a Redundant Mobile Manipulator....1127
Burger, Wolfgang*(Technische Universität München),Dean-Leon, Emmanuel(Technischen Universitaet 
Muenchen),Cheng, Gordon(Technical University Munich)

T6IB-14  16:35-17:35

Control of a Pneumatically Actuated, Fully Inflatable, Fabric-Based, Humanoid Robot....1133
Best, Charles*(Brigham Young University),Wilson, Joshua(Brigham Young University),Killpack, 
Marc(Brigham Young University)

T6IB-15  16:35-17:35

Robust Semantic Representations for Inferring Human Co-Manipulation Activities 
Even with Different Demonstration Styles....1141
Ramirez-Amaro, Karinne*(Institute for Cognitive Systems. Technische Universität München.),Dean-Leon, 
Emmanuel(Technischen Universitaet Muenchen),Cheng, Gordon(Technical University Munich)

T6IB-16V  16:35-17:35

Open Source Driving Controller Concept for Humanoid Robots: Teams Hector and 
ViGIR at 2015 DARPA Robotics Challenge Finals....1147
Romay, Alberto*(TU Darmstadt),Stein, Achim(Technische Universität Darmstadt),Oehler, Martin 
Sven(Technische Universität Darmstadt),Stumpf, Alexander(TU Darmstadt),Kohlbrecher, Stefan(TU 
Darmstadt),Conner, David C.(TORC Robotics),von Stryk, Oskar(Technische Universität Darmstadt)
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T6IB-17V  16:35-17:35

Low-Cost Force Sensors for Small Size Humanoid Robot....1148
Passault, Grégoire*(LaBRI),Rouxel, Quentin(University of Bordeaux, LaBRI),Hofer, Ludovic(LaBRI, 
Bordeaux University),N'Guyen, Steve(Université de Bordeaux),Ly, Olivier(LaBRI - Bordeaux University)

Oral Session #T7OC Convention Hall 2015-11-05

Dr. Michael Mistry (University of Birmingham, United Kingdom)

Dr. Federico Lorenzo Moro (ITIA-CNR, Italy)

T7OC-1  17:35-17:47

Verification of Passive Power-Assist Device Using Humanoid Robot: Effect on 
Bending and Twisting Motion....1149
Imamura, Yumeko*(National Inst. of AIST),Tanaka, Takayuki(Hokkaido University),Ayusawa, 
Ko(AIST),Yoshida, Eiichi(National Inst. of AIST)

T7OC-2  17:47-17:59

In-Hand Object Recognition Via Texture Properties with Robotic Hands, Artificial 
Skin, and Novel Tactile Descriptors....1155
Kaboli, Mohsen*(Technical University of Munich (TUM)),Armando, De La Rosa T(The Shadow Robot 
Company),Walker, Rich(Shadow Robot Company),Cheng, Gordon(Technical University Munich)

T7OC-3  17:59-18:11

Robotic Software System for the Disaster Circumstances: System of Team KAIST in 
the DARPA Robotics Challenge Finals....1161
Lim, Jeongsoo(Korea Advanced Institute of Science and Technology (KAIST)),Shim, Inwook(KAIST),Sim, 
Okkee(KAIST ),Joe, Hyun Min(Korea Advanced Institute of Science and Technology),Kim, 
Inhyeok(Rainbow Co.),Lee, Jungho(Rainbow Co.),Oh, Jun Ho*(Korea Advanced Inst. of Sci. and Tech.)

T7OC-4  18:11-18:23

Rhythmic EKF for Pose Estimation During Gait....1167
Joukov, Vladimir*(University of Waterloo),Bonnet, vincent(Tokyo University of Agriculture and 
Technology),Karg, Michelle(University of Waterloo),Venture, Gentiane(Tokyo University of Agriculture 
and Technology),Kulic, Dana(University of Waterloo)

T7OC-5  18:23-18:35

Trajectory-Free Reactive Stepping of Humanoid Robots Using Momentum Control....1173
Choi, Hyunchul(LG Electronics),Lee, Sukwon(Korea Advanced Institute of Science and Technology 
(KAIST)),Jin, Taeil(Korea Advanced Institute of Science and Technology (KAIST)),Lee, Sung-Hee*(Korea 
Advanced Institute of Science and Technology (KAIST))
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T7OC-6  18:35-18:47

A Visual Tracking Model Implemented on the Icub Robot As a Use Case for a Novel 
Neurorobotic Toolkit Integrating Brain and Physics Simulation....1179
Vannucci, Lorenzo*(Scuola Superiore Sant'Anna),Ambrosano, Alessandro(The BioRobotics Institute 
- Scuola Superiore Sant'Anna - Pisa),Cauli, Nino(Scuola Superiore Sant�Anna, Italy),Albanese, 
Ugo(The BioRobotics Institute - Scuola Superiore Sant'Anna - Pisa),Falotico, Egidio(Scuola Superiore 
Sant'Anna),Ulbrich, Stefan(FZI Forschungszentrum Informatik),Pfotzer, Lars(FZI Research Center for 
Information Technology),Hinkel, Georg(FZI - Forschungszentrum Informatik - Karlsruhe),Denninger, 
Oliver(FZI - Forschungszentrum Informatik - Karlsruhe),Peppicelli, Daniel(ÉCOLE POLYTECHNIQUE 
FÉDÉRALE DE LAUSANNE),Luc, Guyot(EPFL Biorob),Von Arnim, Axel(Fortiss - Munich),Deser, 
Stefan(Technische Universität München),Maier, Patrick(Technische Universität München),Dillmann, 
Rüdiger(Karlsruhe Institute of Technology (KIT )),Klinker, Gundrun(Technische Universität 
München),Levi, Paul(University of Stuttgart),Knoll, Alois(Tech. Univ. Muenchen TUM),Gewaltig, Marc-
Oliver(ÉCOLE POLYTECHNIQUE FÉDÉRALE DE LAUSANNE),Laschi, Cecilia(Scuola Superiore Sant'Anna)

T7OC-7  18:47-18:59

Prophetic Goal-Space Planning for Human-In-The-Loop Mobile Manipulation....1185
James, Joshua*(UT Austin, TRACLabs, Inc.),Weng, Yifan(TRACLabs, Inc.),Hart, Stephen(TRACLabs, 
Inc.),Beeson, Patrick(TRACLabs Inc.),Burridge, Robert R.(TRACLabs, Inc.)




