
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP13365-PRT 
978-1-4799-0087-9 

2013 World Haptics Conference 
 
(WHC 2013) 

Daejeon, South Korea 
14 – 17 April 2013 



TABLE OF CONTENTS 
 
 
 

PERCEPTUAL COLLAPSE: THE FUSION OF SPATIALLY DISTINCT TACTILE CUES INTO A 
SINGLE PERCEPT .............................................................................................................................................................. 1

S. Manuel, J. Colgate, M. Peshkin, R. Klatzky 
 

HAPTIC CONTOUR FOLLOWING AND FEATURE DETECTION WITH A CONTACT 
LOCATION DISPLAY ......................................................................................................................................................... 7

J. Park, W. Provancher, D. Johnson, H. Tan 
 

BACK-TO-BACK SKIN STRETCH FEEDBACK FOR COMMUNICATING FIVE DEGREE-OF-
FREEDOM DIRECTION CUES ....................................................................................................................................... 13

A. Guinan, N. Hornbaker, M. Montandon, A. Doxon, W. Provancher 
 

HAPTIC MATCHING OF DIRECTIONAL FORCE AND SKIN STRETCH FEEDBACK CUES ........................... 19
L. Gwilliam, A. Doxon, W. Provancher 

 

HAPTIC JAMMING: A DEFORMABLE GEOMETRY, VARIABLE STIFFNESS TACTILE 
DISPLAY USING PNEUMATICS AND PARTICLE JAMMING ................................................................................. 25

A. Stanley, J. Gwilliam, A. Okamura 
 

AERIAL DISPLAY OF VIBROTACTILE SENSATION WITH HIGH SPATIAL-TEMPORAL 
RESOLUTION USING LARGE-APERTURE AIRBORNE ULTRASOUND PHASED ARRAY .............................. 31

K. Hasegawa, H. Shinoda 
 

MULTI-FINGER ELECTROSTATIC PASSIVE HAPTIC FEEDBACK ON A VISUAL DISPLAY ........................ 37
T. Nakamura, A. Yamamoto 

 

FINGERTIP FRICTION MODULATION DUE TO ELECTROSTATIC ATTRACTION ........................................ 43
D. Meyer, M. Peshkin, J. Colgate 

 

HAPTIC INTERACTION WITH OBJECTS IN A PICTURE BASED ON SURFACE NORMAL 
ESTIMATION ..................................................................................................................................................................... 49

S. Kim, D. Kwon 
 

MPEG-V STANDARDIZATION FOR HAPTICALLY INTERACTING WITH VIRTUAL 
WORLDS ............................................................................................................................................................................. 55

J. Kim, Y. Kim, J. Ryu 
 

FORMABLE OBJECT - A NEW HAPTIC INTERFACE FOR SHAPE RENDERING.............................................. 61
S. Klare, D. Forssilow, A. Peer 

 

LOCALIZED TACTILE STIMULATION BY TIME-REVERSAL OF FLEXURAL WAVES: CASE 
STUDY WITH A THIN SHEET OF GLASS.................................................................................................................... 67

C. Hudin, J. Lozada, V. Hayward 
 

DEFORMABLE HAPTIC RENDERING FOR VOLUMETRIC MEDICAL IMAGE DATA .................................... 73
S. Chan, N. Blevins, K. Salisbury 

 

STRAIN LIMITING FOR SOFT FINGER CONTACT SIMULATION ....................................................................... 79
A. Perez, G. Cirio, F. Hernandez, C. Garre, M. Otaduy 

 

NONCONTACT HUMAN FORCE CAPTURING BASED ON SURFACE HARDNESS 
MEASUREMENT ............................................................................................................................................................... 85

M. Fujiwara, H. Shinoda 
 

SCALABLE RENDERING OF VARIABLE DENSITY POINT CLOUD DATA......................................................... 91
P. Kumari, K. Sreeni, S. Chaudhuri 

 

RENDERING VARIABLE-SIZED LUMP SENSATIONS ON A SOFTNESS TACTILE DISPLAY ........................ 97
F. Kimura, A. Yamamoto 

 

TACTILE SENSING OVER ARTICULATED JOINTS WITH STRETCHABLE SENSORS ................................. 103
T. Bhattacharjee, A. Jain, S. Vaish, M. Killpack, C. Kemp 

 

MR-COMPATIBLE BIOPSY NEEDLE WITH ENHANCED TIP FORCE SENSING............................................. 109
S. Elayaperumal, J. Bae, D. Christensen, M. Cutkosky, B. Daniel, R. Black, J. Costa, F. Faridian, B. Moslehi 

 

ANISOTROPIC VIRTUAL COUPLING WITH ENERGY-BASED DEFLECTION FOR 
PALPATING INHOMOGENEOUS COMPLIANT OBJECTS ................................................................................... 115

U. Kocak, K. Palmerius, M. Cooper 
 

A PREDICTIVE MODEL FOR HAPTIC ASSISTANCE IN ROBOT ASSISTED TROCAR 
INSERTION....................................................................................................................................................................... 121

A. Chowriappa, R. Wirz, Y. Seo, A. Reddy, T. Kesavadas, P. Scott, K. Guru, T. Kesavadas 
 

A HIGH-PERFORMANCE VELOCITY ESTIMATOR FOR HAPTIC APPLICATIONS ...................................... 127
K. Ghaffari, J. Kovecses 

 



ADVANCED 2D MACHINE PALPATION FOR TISSUE ABNORMALITY LOCALIZATION IN A 
SIMULATED ENVIRONMENT ..................................................................................................................................... 133

Y. Kim, Y. Na, B. Ahn, J. Kim 
 

IDENTIFICATION OF VARIOUS KINDS OF PAPERS USING MULTI-AXIAL TACTILE 
SENSOR WITH MICRO-CANTILEVERS .................................................................................................................... 139

K. Watanabe, M. Sohgawa, T. Kanashima, M. Okuyama, H. Noma 
 

TACTILE SENSING SYSTEM INCLUDING BIDIRECTIONALITY AND ENHANCEMENT OF 
HAPTIC PERCEPTION BY TACTILE FEEDBACK TO DISTANT PART.............................................................. 145

Y. Tanaka, T. Nagai, M. Sakaguchi, M. Fujiwara, A. Sano 
 

ELECTRICALLY MULTIPLEXED TACTILE INTERFACE: FUSION OF SMART TACTILE 
SENSOR AND DISPLAY ................................................................................................................................................. 151

S. Yoshimoto, Y. Kuroda, M. Imura, O. Oshiro, K. Sato 
 

SIX-DOF HAPTIC INTERACTION WITH FLUIDS, SOLIDS, AND THEIR TRANSITIONS .............................. 157
G. Cirio, M. Marchal, M. Otaduy, A. Lecuyer 

 

TOWARD TRANSPARENT VIRTUAL COUPLING FOR HAPTIC INTERACTION DURING 
CONTACT TASKS ........................................................................................................................................................... 163

M. Kim, D. Lee 
 

ADAPTIVE AND EMBEDDED DEFORMATION MODEL: AN APPROACH TO HAPTIC 
INTERACTION WITH COMPLEX INHOMOGENEOUS ELASTIC OBJECTS .................................................... 169

K. Tagawa, T. Oishi, H. Tanaka 
 

LUMP DETECTION WITH A GELSIGHT SENSOR .................................................................................................. 175
X. Jia, R. Li, M. Srinivasan, E. Adelson 

 

FORCE PREDICTION BY FINGERNAIL IMAGING USING ACTIVE APPEARANCE MODELS .................... 181
T. Grieve, J. Hollerbach, S. Mascaro 

 

PERIODIC TACTILE FEEDBACK FOR ACCELERATOR PEDAL CONTROL ................................................... 187
Y. Kurihara, T. Hachisu, M. Sato, S. Fukushima, H. Kajimoto 

 

VIPONG: PROBABILISTIC HAPTIC FEEDBACK FOR EYES-FREE INTERACTION ...................................... 193
S. Strachan, M. Wiertlewski, H. Zophoniasson, M. Anastassova 

 

MERGING TWO TACTILE STIMULATION PRINCIPLES: ELECTROVIBRATION AND 
SQUEEZE FILM EFFECT .............................................................................................................................................. 199

F. Giraud, M. Amberg, B. Lemaire-Semail 
 

SNAP-TO-FIT, A HAPTIC 6 DOF ALIGNMENT TOOL FOR VIRTUAL ASSEMBLY ......................................... 205
P. Olsson, F. Nysjo, J. Hirsch, I. Carlbom 

 

THE TASST: TACTILE SLEEVE FOR SOCIAL TOUCH ......................................................................................... 211
G. Huisman, A. Frederiks, B. Dijk, D. Heylen, B. Krose 

 

VIRTUAL RESTRAINT OF HAND POSITION AND POSTURE FOR COOPERATIVE VIRTUAL 
OBJECT MANIPULATION WITH UNGROUNDED FORCE DISPLAY DEVICE ................................................. 217

K. Fujita, Y. Takehana, K. Kamata 
 

VIRTUAL COUPLING DESIGN FOR STABILITY AND TRANSPARENCY OF MULTI-DEVICE 
HAPTIC SYSTEMS WITH DELAYS ............................................................................................................................. 223

G. Bianchini, D. Prattichizzo 
 

REAL-TIME HAPTIC RENDERING AND HAPTIC TELEPRESENCE ROBOTIC SYSTEM FOR 
THE VISUALLY IMPAIRED.......................................................................................................................................... 229

C. Park, A. Howard 
 

SHARP TACTILE SENSATION USING SUPERPOSITION OF VIBROTACTILE STIMULI IN 
DIFFERENT PHASES...................................................................................................................................................... 235

T. Sakurai, H. Shinoda, M. Konyo 
 

AN ENGINEERED TACTILE AFFERENT MODULATION PLATFORM TO ELICIT 
COMPOUND SENSORY NERVE ACTION POTENTIALS IN RESPONSE TO FORCE 
MAGNITUDE .................................................................................................................................................................... 241

E. Kim, K. Sugg, N. Langhals, S. Lightbody, M. Baltrusaitis, M. Urbanchek, P. Cedema, G. Gerling 
 

CAN THE FEEL OF THE HAPTIC INTERACTION MODIFY A USER’S EMOTIONAL STATE? .................... 247
E. Gatti, G. Caruso, M. Bordegoni, C. Spence 

 

TACTILE FLASH LAG EFFECT: TAPS WITH CHANGING INTENSITIES LEAD BRIEFLY 
FLASHED TAPS ............................................................................................................................................................... 253

L. Chen 
 

"INVITATION TO THE VOYAGE": THE DESIGN OF TACTILE METAPHORS TO FULFILL 
OCCASIONAL TRAVELERS’ NEEDS IN TRANSPORTATION NETWORKS...................................................... 259

L. Brunet, C. Megard, S. Paneels, G. Changeon, J. Lozada, M. Daniel, F. Darses 
 

ROLE OF HAPTIC CUES IN MOTOR LEARNING ................................................................................................... 265
D. Kim, B. Johnson, R. Gillespie, R. Seidler 

 



UNDERSTANDING THE ROLE OF HAPTIC FEEDBACK IN A TELEOPERATED/PROSTHETIC 
GRASP AND LIFT TASK ................................................................................................................................................ 271

J. Brown, A. Paek, M. Syed, M. O'Malley, P. Shewokis 
 

COMBINED TENDON VIBRATION AND VIRTUAL REALITY FOR POST-STROKE HAND 
REHABILITATION.......................................................................................................................................................... 277

M. Rinderknecht, Y. Kim, L. Santos-Carreras, H. Bleuler, R. Gassert 
 

ASSISTON-MOBILE: A SERIES ELASTIC HOLONOMIC MOBILE PLATFORM FOR UPPER 
EXTREMITY REHABILITATION ................................................................................................................................ 283

M. Sarac, M. Ergin, V. Patoglu 
 

SIX-DEGREE-OF-FREEDOM HAPTIC RENDERING USING TRANSLATIONAL AND 
GENERALIZED PENETRATION DEPTH COMPUTATION.................................................................................... 289

Y. Li, M. Tang, S. Zhang, Y. Kim 
 

GENERATING HAPTIC TEXTURE MODELS FROM UNCONSTRAINED TOOL-SURFACE 
INTERACTIONS .............................................................................................................................................................. 295

H. Culbertson, J. Unwin, B. Goodman, K. Kuchenbecker 
 

DATA-DRIVEN HAPTICS: ADDRESSING INHOMOGENEITIES AND COMPUTATIONAL 
FORMULATION .............................................................................................................................................................. 301

A. Sianov, M. Harders 
 

DYNAMIC SIMULATION OF TOOL-MEDIATED TEXTURE INTERACTION ................................................... 307
C. McDonald, K. Kuchenbecker 

 

DYNAMIC MODEL DISPLACEMENT FOR MODEL-MEDIATED TELEOPERATION ..................................... 313
X. Xu, G. Pagetti, E. Steinbach 

 

DYNAMIC FRICTIONAL CONSTRAINTS FOR ROBOT ASSISTED SURGERY................................................. 319
S. Bowyer, F. Baena 

 

THE INFLUENCE OF HANDLE-AVATAR MAPPING UNCERTAINTY ON TORQUE FIDELITY 
OF 6-DOF HAPTIC RENDERING ................................................................................................................................. 325

D. Wang, Y. Shi, S. Liu, Y. Zhang, J. Xiao 
 

A TELE-REHABILITATION SYSTEM WITH BILATERAL HAPTIC FEEDBACK TO BOTH 
THE THERAPIST AND THE PATIENT VIA TIME-DELAY ENVIRONMENT ..................................................... 331

X. Wang, J. Li 
 

HAPTIC SIZE AFTEREFFECTS REVISITED............................................................................................................. 335
A. Kappers, W. Tiest 

 

ACTIVE CONTOUR FOLLOWING TO EXPLORE OBJECT SHAPE WITH ROBOT TOUCH.......................... 341
U. Martinez-Hernandez, T. Dodd, L. Natale, G. Metta, T. Prescott, N. Lepora 

 

IDENTIFICATION OF VIBROTACTILE PATTERNS: BUILDING BLOCKS FOR TACTONS.......................... 347
M. Azadi, L. Jones 

 

CEREBELLUM-BASED ADAPTATION FOR FINE HAPTIC CONTROL OVER THE SPACE OF 
UNCERTAIN SURFACES ............................................................................................................................................... 353

H. Barron-Gonzalez, J. Porrill, N. Lepora, E. Chinellato, G. Metta, T. Prescott 
 

HAPTIC FEEDBACK IN ENDOVASCULAR TELE-SURGERY SIMULATION THROUGH 
VASCULATURE PHANTOM MORPHOLOGY CHANGES ...................................................................................... 359

C. Tercero, Z. Najdovski, S. Ikeda, S. Nahavandi, T. Fukuda 
 

THE EFFECTS OF LATEROTACTILE INFORMATION ON LUMP LOCALIZATION 
THROUGH A TELETACTION SYSTEM ..................................................................................................................... 365

C. Roke, A. Spiers, T. Pipe, C. Melhuish 
 

ON THE ROLE OF CUTANEOUS FORCE IN TELEOPERATION: SUBTRACTING 
KINESTHESIA FROM COMPLETE HAPTIC FEEDBACK...................................................................................... 371

A. Tirmizi, C. Pacchierotti, D. Prattichizzo 
 

HAPTIC TELEOPERATION UNDER VARIABLE DELAY AND ACTUATOR SATURATION .......................... 377
F. Hashemzadeh, M. Tavakoli, I. Hassanzadeh 

 

HIGH PERFORMANCE TELEOPERATION USING SWITCHING ROBUST CONTROL .................................. 383
C. Martinez, R. Molengraft, M. Steinbuch 

 

NEUROMUSCULAR ANALYSIS BASED TUNING OF HAPTIC SHARED CONTROL 
ASSISTANCE FOR UAV COLLISION AVOIDANCE ................................................................................................ 389

J. Smisek, M. Paassen, M. Mulder, D. Abbink 
 

CARTESIAN AND JOINT SPACE TELEOPERATION FOR NONHOLONOMIC STEERABLE 
NEEDLES .......................................................................................................................................................................... 395

A. Majewicz, A. Okamura 
 

AVOIDING CONFLICTS OF OPERATORS IN MULTI-USER TELEOPERATION SYSTEMS.......................... 401
T. Kanno, Y. Yokokohji 

 

WHAT'S AROUND ME? MULTI-ACTUATOR HAPTIC FEEDBACK ON THE WRIST...................................... 407
S. Paneels, M. Anastassova, S. Strachan, S. Van, S. Sivacoumarane, C. Bolzmacher 

 



MR-BRAKE WITH PERMANENT MAGNET AS PASSIVE ACTUATOR FOR HAPTICS .................................. 413
O. Erol, H. Gurocak 

 

VISIO-ACOUSTIC SCREEN FOR CONTACTLESS TOUCH INTERFACE WITH TACTILE 
SENSATION ...................................................................................................................................................................... 419

K. Yoshino, H. Shinoda 
 

HAPTIC STYLUS WITH INERTIAL AND VIBRO-TACTILE FEEDBACK ........................................................... 425
A. Arasan, C. Basdogan, T. Sezgin 

 

HAIRLYTOP INTERFACE: AN INTERACTIVE SURFACE DISPLAY COMPRISED OF HAIR-
LIKE SOFT ACTUATORS .............................................................................................................................................. 431

T. Nojima, Y. Ooide, H. Kawaguchi 
 

SIMULTANEOUS GEOMETRY AND TEXTURE DISPLAY BASED ON LATERAL FORCE FOR 
TOUCHSCREEN .............................................................................................................................................................. 437

S. Saga, R. Raskar 
 

2-DOF CONTACT LOCATION DISPLAY FOR MANIPULATING VIRTUAL OBJECTS ................................... 443
S. Yazdian, A. Doxon, D. Johnson, H. Tan, W. Provancher 

 

PROTOTYPE OF A VR UPPER-LIMB REHABILITATION SYSTEM ENHANCED WITH 
MOTION-BASED TACTILE FEEDBACK .................................................................................................................... 449

D. Sadihov, B. Migge, R. Gassert, Y. Kim 
 

DEVELOPMENT OF A NEW MINIATURE KINESTHETIC ACTUATOR WITH 
VIBROTACTILE FEEDBACK FOR HANDHELD INTERFACES............................................................................ 455

D. Pyo, S. Ryu, B. Han, J. Park, D. Kwon 
 

A FRAMEWORK FOR THE CLASSIFICATION OF DEXTEROUS HAPTIC INTERFACES 
BASED ON THE IDENTIFICATION OF THE MOST FREQUENTLY USED HAND CONTACT 
AREAS ............................................................................................................................................................................... 461

F. Gonzales, F. Gosselin, W. Bachta 
 

SENSORY AUGMENTATION OF STIFFNESS USING FINGERPAD SKIN STRETCH....................................... 467
Z. Quek, S. Schorr, I. Nisky, A. Okamura, W. Provancher 

 

VIBROTACTILE STIMULI FOR AUGMENTED HAPTIC FEEDBACK IN ROBOT-ASSISTED 
SURGERY.......................................................................................................................................................................... 473

A. Peon, C. Pacchierotti, D. Prattichizzo 
 

A PRELIMINARY STUDY ON A TWISTED STRINGS-BASED ELBOW EXOSKELETON................................ 479
D. Popov, I. Gaponov, J. Ryu 

 

DESIGN AND OPTIMIZATION OF SUPPORT STRUCTURES FOR TACTILE FEEDBACK ............................ 485
I. Jiang, Y. Ishikawa, J. Lindsay, B. Hannaford 

 

WHAT YOU TOUCH IS WHAT YOU GET: SELF-ASSESSING A MINIMALIST TACTILE 
SENSORY SUBSTITUTION DEVICE ........................................................................................................................... 491

L. Brayda, C. Campus, M. Gori 
 

DESIGN AND EVALUATION OF PACTORS FOR MANAGING ATTENTION CAPTURE ................................ 497
Y. Zheng, E. Su, J. Morrell 

 

WEARABLE TACTILE DISPLAY OF DIRECTIONS FOR PEDESTRIAN NAVIGATION: 
COMPARATIVE LAB AND FIELD EVALUATIONS ................................................................................................. 503

M. Srikulwong, E. O'Neill 
 

GENERATION OF DIRECTIONAL WIND BY COLLIDING AIRFLOWS ............................................................. 509
K. Hirota, Y. Ito, T. Amamiya, Y. Ikei 

 

FLEXIBLE VISUO-HAPTIC DISPLAY ........................................................................................................................ 515
S. Yun, S. Park, B. Park, H. Prahlad, P. Guggenberg, K. Kyung 

 

NAVIGATION IN THE FINGERTIP ............................................................................................................................. 519
A. Moscatelli, A. Naceri, M. Ernst 

 

ANTICIPATORY VIBROTACTILE CUEING FACILITATES GRIP FORCE ADJUSTMENT ............................ 525
S. Okamoto, M. Wiertlewski, V. Hayward 

 

VIBROTACTILE FEEDBACK OF POSE ERROR ENHANCES MYOELECTRIC CONTROL OF 
A PROSTHETIC HAND................................................................................................................................................... 531

R. Christiansen, J. Conteras-Vidal, R. Gillespie, P. Shewokis, M. O'Malley 
 

AN EMG-BASED ROBOTIC HAND EXOSKELETON FOR BILATERAL TRAINING OF GRASP ................... 537
C. Loconsole, D. Leonardis, M. Barsotti, M. Solazzi, A. Frisoli, M. Bergamasco, M. Troncossi, M. Foumashi, C. 
Mazzotti, V. Castelli 

 

DEFORMABLE HAPTIC MODEL GENERATION THROUGH MANUAL EXPLORATION.............................. 543
O. Goksel, S. Jeon, M. Harders, G. Szekely 

 

BIASES IN VISUO-HAPTIC MATCHING OF CURVATURE ................................................................................... 549
G. Doorn, M. Symmons 

 

ILLUSION OF MOTION INDUCED BY TENDON ELECTRICAL STIMULATION ............................................. 555
H. Kajimoto 

 



HAPTICS ASSISTED TRAINING (HAT) SYSTEM FOR CHILDREN'S HANDWRITING................................... 559
Y. Kim, M. Collins, W. Bulmer, S. Sharma, J. Mayrose 

 

PRELIMINARY STUDY ON HAPTICS-STIMULATION BASED BRAINWAVE ENTRAINMENT ................... 565
D. Wang, M. Xu, Y. Zhang, J. Xiao 

 

EFFECTS OF MULTI-MODAL GUIDANCE FOR THE ACQUISITION OF SIGHT READING 
SKILLS: A CASE STUDY WITH SIMPLE DRUM SEQUENCES ............................................................................. 571

I. Lee, S. Choi 
 

VISUAL AND FORCE FEEDBACK TIME-DELAYS CHANGE TELEPRESENCE: 
QUANTITATIVE EVIDENCE FROM CROSSMODAL CONGRUECY TASK ....................................................... 577

A. Sengul, F. Rivest, M. Elk, O. Blanke, H. Bleuler 
 

INTRODUCING THE SHAPE-LENGTH ILLUSION .................................................................................................. 583
M. Plaisier, M. Ernst 

 

LIVE-LINE MAINTENANCE TRAINING USING ROBOTICS TECHNOLOGY................................................... 587
Y. Maddahi, K. Zareinia, T. Olson, W. Mueller, N. Sepehri 

 

MASS AND DENSITY ESTIMATES CONTRIBUTE TO PERCEIVED HEAVINESS WITH 
WEIGHTS THAT DEPEND ON THE DENSITIES' RELIABILITY.......................................................................... 593

K. Drewing, W. Tiest 
 

A BIDIRECTIONAL HAPTIC DEVICE FOR THE TRAINING AND ASSESSMENT OF 
HANDWRITING CAPABILITIES ................................................................................................................................. 599

N. Pedemonte, T. Laliberte, C. Gosselin 
 

A FIRST LOOK AT INDIVIDUALS' AFFECTIVE RATINGS OF VIBRATIONS .................................................. 605
H. Seifi, K. MacLean 

 

STABILITY ANALYSIS OF TRILATERAL HAPTIC COLLABORATION ............................................................ 611
J. Li, M. Tavakoli, Q. Huang 

 

HUMAN FORCE REPRODUCTION ERROR DEPENDS UPON FORCE LEVEL ................................................. 617
B. Onneweer, W. Mugge, A. Schouten 

 

A NOVEL HAPTIC TRAINING METHOD THROUGH SKILL DECOMPOSITION ............................................ 621
L. Liu, G. Liu, Y. Zhang 

 

SLIP-INDUCED VIBRATION INFLUENCES THE GRIP REFLEX: A PILOT STUDY ........................................ 627
M. Wiertlewski, S. Endo, A. Wing, V. Hayward 

 

CONSERVATISM OF PASSIVITY CRITERIA FOR STABILITY ANALYSIS OF TRILATERAL 
HAPTIC SYSTEMS .......................................................................................................................................................... 633

J. Li, M. Tavakoli, V. Mendez, Q. Huang 
 

PSYCHOPHYSICAL STUDY OF AIR JET BASED TACTILE STIMULATION .................................................... 639
M. Tsalamlal, N. Ouarti, M. Ammi 

 

NATURAL VARIATION IN SKIN THICKNESS ARGUES FOR MECHANICAL STIMULUS 
CONTROL BY FORCE INSTEAD OF DISPLACEMENT .......................................................................................... 645

Y. Wang, K. Marshall, Y. Baba, E. Lumpkin, G. Gerling 
 

AN ASYMMETRY IN FORCE PERCEPTION CONTINGENT ON MOTION REVERSAL.................................. 651
Y. Visell, V. Hayward 

 

REACTION TIMES TO CONSTRAINT VIOLATION IN HAPTICS: COMPARING VIBRATION, 
VISUAL AND AUDIO STIMULI .................................................................................................................................... 657

A. Peon, D. Prattichizzo 
 

JUDGED CONSONANCE OF TACTILE AND AUDITORY FREQUENCIES ......................................................... 663
R. Okazaki, T. Hachisu, M. Sato, S. Fukushima, V. Hayward, H. Kajimoto 

 

AN EVALUATION OF THE EFFECTS ON POSTURAL STABILITY OF A FORCE-FEEDBACK 
RENDERED BY A LOW-COST HAPTIC DEVICE IN VARIOUS TASKS .............................................................. 667

G. Baud-Bovy, F. Tatti, N. Borghese 
 

USING TRADITIONAL HORIZONTAL-VERTICAL ILLUSION FIGURES AND SINGLE LINES 
TO DIRECTLY COMPARE HAPTICS AND VISION ................................................................................................. 673

J. Howell, M. Symmons, G. Doorn 
 

VIBROTACTILE INPUTS TO THE FEET CAN MODULATE VECTION .............................................................. 677
I. Farkhatdinov, N. Ouarti, V. Hayward 

 

IS THE HUMAN OPERATOR IN A TELEOPERATION SYSTEM PASSIVE?....................................................... 683
M. Dyck, A. Jazayeri, M. Tavakoli 

 

EVALUATION OF HAPTIC FEEDBACK CUES ON VEHICLE TELEOPERATION 
PERFORMANCE IN AN OBSTACLE AVOIDANCE SCENARIO ............................................................................ 689

A. Hacinecipoglu, E. Konukseven, A. Koku 
 

STABILITY ANALYSIS OF TELEOPERATION SYSTEMS UNDER STRICTLY PASSIVE AND 
NON-PASSIVE OPERATOR........................................................................................................................................... 695

A. Jazayeri, M. Dyck, M. Tavakoli 
 



STABILITY ANALYSIS OF DELAYED 4-CHANNEL BILATERAL TELEOPERATION 
SYSTEMS .......................................................................................................................................................................... 701

N. Miandashti, M. Tavakoli 
 

HAPTIC TRANSPARENCY INCREASES THE GENERALIZABILITY OF MOTOR LEARNING 
DURING TELEMANIPULATION.................................................................................................................................. 707

J. Wildenbeest, D. Abbink, J. Schorsch 
 

IMPROVING TACTILE FEEDBACK WITH AN IMPEDANCE ADAPTER ........................................................... 713
J. Lindsay, R. Adams, B. Hannaford 

 

FREQUENCY-DOMAIN MAPPING APPROACH OF STABILITY BOUNDS FOR LOOP 
SHAPING OF BILATERAL CONTROLLERS ............................................................................................................. 719

G. Evers, G. Naus, M. Molengraft, M. Steinbuch 
 

THE ROLE OF MECHANICAL PROPERTIES ON THE BEHAVIOUR AND PERFORMANCE OF 
MULTI-DOF HAPTIC DEVICES ................................................................................................................................... 725

S. Shayan-Amin, L. Kovacs, J. Kovecses 
 

Author Index 




