
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Editors: 
 
Lukasz Jadachowski 
 
 

 

 

 

8th IFAC Symposium  
on Mechatronic  
Systems  
(MECHATRONICS 2019) 

 

IFAC PapersOnline Volume 52, Issue 15 

Vienna, Austria 
4 – 6 September 2019 

 

ISBN: 978-1-7138-0790-2 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
To the extent permissible under applicable laws, no responsibility is assumed by the Owner, the Publisher 
or the Licensee for any injury and/or damage to persons or property as a result of any actual or alleged 
libelous statements, infringement of intellectual property or privacy rights, or products liability, whether 
resulting from negligence or otherwise, or from any use or operation of any ideas, instructions, procedures, 
products or methods contained in the material therein. 
 
The publication of an advertisement in the POD Edition does not constitute on the part of the Owner, the 
Publisher or the Licensee a guarantee or endorsement of the quality or value of the advertised products or 
services described therein or of any of the representations or the claims made by the advertisers with 
respect to such products or services. 
 
 
 
Copyright© (2019) by IFAC (International Federation of Automatic Control) 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2020) 
  
For permission requests, please contact the publisher, Elsevier Limited 
at the address below. 
  
Elsevier Limited 
The Boulevard, Langford Lane 
Kidlington 
Oxford  OX5 1GB  UK  
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

ON COMPENSATING THERMAL LENSING IN HIGH-POWER LASERS USING INTRA-
CAVITY DEFORMABLE MIRRORS ............................................................................................................................... 1

Kevin Schmidt, Tom Dietrich, Benjamin Dannecker, Thomas Graf, Oliver Sawodny 
 

MECHATRONIC APPROACH TOWARDS LIGHTWEIGHT MIRRORS WITH ACTIVE OPTICS 
FOR TELESCOPE SYSTEMS ........................................................................................................................................... 7

Christian Schwaer, Andreas Sinn, Georg Schitter 
 

VISION SYSTEM-BASED INSPECTION AND ALIGNMENT OF LAMINATED POLYMER 
FILMS FOR 3D-INTEGRATION OF MICROSYSTEMS ............................................................................................. 13

A. Elkaseer, M. Salem, V. Hagenmeyer, S. Scholz 
 

COMPUTER VISION APPROACH FOR THE AUTOMATED TOOL ALIGNMENT OF AN 
ORBITAL SANDING ROBOT .......................................................................................................................................... 19

Veronika Putz, Michael Stangl, Christian Kohlberger, Ronald Naderer 
 

SCANNING WAVEFRONT SENSOR FOR MEASUREMENT OF HIGHLY DIVERGENT 
WAVEFRONTS................................................................................................................................................................... 25

Martin E. Fuerst, Georg Schitter 
 

TOWARDS SYNCHRONOUS MODE OF MULTIPLE INDEPENDENTLY CONTROLLED MEMS 
MIRRORS............................................................................................................................................................................ 31

Andreas Strasser, Philipp Stelzer, Christian Steger, Norbert Druml 
 

SILICONE OIL DAMPING FOR QUASI-STATIC MICRO SCANNERS WITH ELECTROSTATIC 
STAGGERED VERTICAL COMB DRIVES ................................................................................................................... 37

Richard Schroedter, Jan Grahmann, Klaus Janschek 
 

DIGITAL ASYNCHRONOUS PHASE LOCKED LOOP FOR PRECISION CONTROL OF 
MOEMS SCANNING MIRROR ....................................................................................................................................... 43

David Brunner, Han Woong Yoo, Georg Schitter 
 

MEMS TEST BENCH AND ITS UNCERTAINTY ANALYSIS FOR EVALUATION OF MEMS 
MIRRORS ........................................................................................................................................................................... 49

Han Woong Yoo, David Brunner, Thomas Thurner, Georg Schitter 
 

FAST ANGLE ADAPTION OF A MEMS-BASED LIDAR SYSTEM........................................................................... 55
Philipp Stelzer, Andreas Strasser, Christian Steger, Alberto Garcia, Norbert Druml 

 

H∞ CONTROLLER SYNTHESIS FOR AGV TRAJECTORY TRACKING USING A LINEARIZED 
KINEMATIC MODEL ....................................................................................................................................................... 61

Laurens Jacobs, Andreas De Preter, Jan Anthonis, Jan Swevers, Goele Pipeleers 
 

DISTRIBUTED LEADER-FOLLOWER FORMATION CONTROL OF NONHOLONOMIC 
MOBILE ROBOTS ............................................................................................................................................................. 67

Qun Lu, Zhiqiang Miao, Dan Zhang, Li Yu, Chun-Yi Su 
 

IDENTIFYING THERMAL DYNAMICS FOR PRECISION MOTION CONTROL ................................................ 73
Enzo Evers, Niels Van Tuijl, Ronald Lamers, Tom Oomen 

 

BILATERAL TELE-REHABILITATION SYSTEM USING ELECTRICAL STIMULATION 
APPLYING MODULATED TIME-DOMAIN PASSIVITY CONTROL ...................................................................... 79

Yasunori Kawai, Koshiro Shibano, Hiroyuki Kawai, Takanori Miyoshi, Masayuki Fujita 
 

OPTIMAL CURRENT SLEW RATE CONTROL FOR A THREE-PHASE MOSFET INVERTER 
DRIVING A PMSM ........................................................................................................................................................... 85

D. Büchl, W. Kemmetmuller, T. Glück, B. Deutschmann, A. Kugi 
 

LEARNING CONTROL WITHOUT PRIOR MODELS: MULTI-VARIABLE MODEL-FREE IIC, 
WITH APPLICATION TO A WIDE-FORMAT PRINTER .......................................................................................... 91

Robin De Rozario, Tom Oomen 
 

MULTI-LAYER SPATIAL ITERATIVE LEARNING CONTROL FOR MICRO-ADDITIVE 
MANUFACTURING .......................................................................................................................................................... 97

Leontine Aarnoudse, Christopher Pannier, Zahra Afkhami, Tom Oomen, Kira Barton 
 

INVESTIGATION OF THE DRIVING COMFORT OF THE DE-REX POWERTRAIN BASED ON 
VEHICLE MEASUREMENTS ........................................................................................................................................ 103

A. Viehmann, S. Rinderknecht 
 

HARDWARE-IN-THE-LOOP SIMULATION FOR A MULTIAXIAL SUSPENSION TEST RIG 
WITH A NONLINEAR SPATIAL VEHICLE DYNAMICS MODEL ......................................................................... 109

P. Traphöner, S. Olma, A. Kohlstedt, N. Fast, A. Trächtler 
 



OPTIMIZATION-DRIVEN CONTROL AND ORGANIZATION OF A ROBOT SWARM FOR 
COOPERATIVE TRANSPORTATION ......................................................................................................................... 115

Henrik Ebel, Peter Eberhard 
 

USBOT: A MODULAR ROBOTIC TESTBED FOR PROGRAMMABLE SELF-ASSEMBLY .............................. 121
Usman A. Fiaz, Jeff S. Shamma 

 

FORMATION CONTROL WITH COLLISION AVOIDANCE FOR FIRST-ORDER MULTI-
AGENT SYSTEMS: EXPERIMENTAL RESULTS ...................................................................................................... 127

J. F. Flores-Resendiz, J. Meza-Herrera, E. Aranda-Bricaire 
 

EXTENDED VALIDATION OF A GRAPH-BASED MODELLING METHODOLOGY FOR HIGH-
PRESSURE NETWORKS ............................................................................................................................................... 133

S. Niederberger, R. Orjuela, P. Schleuniger, R. Anderegg, M. Basset 
 

HEAT TRANSFER IN CYLINDRICAL BODIES CONTROLLED BY A THERMOELECTRIC 
CONVERTER ................................................................................................................................................................... 139

Georgy Kostin, Andreas Rauh, Alexander Gavrikov, Dmitri Knyazkov, Harald Aschemann 
 

NONLINEAR MODEL PREDICTIVE CONTROL FOR A MAGLEV VEHICLE REGARDING 
MAGNETIC SATURATION AND GUIDEWAY IRREGULARITIES....................................................................... 145

Patrick Schmid, Peter Eberhard, Florian Dignath 
 

TRANS-SCALE NANOFABRICATION WITH NANOPOSITIONING AND NANOMEASURING 
MACHINES ....................................................................................................................................................................... 151

Andreas Meister, Laura Weidenfeller, Johannes Kirchner, Martin Hofmann, Eberhard Manske 
 

DATA-BASED FEEDBACK CONTROLLER TUNING UTILIZING COLLOCATED AND NON-
COLLOCATED SENSORS ............................................................................................................................................. 157

Wataru Ohnishi 
 

INTERSAMPLE BEHAVIOR ANALYSIS OF MIMO MULTIRATE FEEDFORWARD CONTROL 
DEPENDING ON SELECTION OF INPUT MULTIPLICITIES ................................................................................ 163

Masahiro Mae, Wataru Ohnishi, Hiroshi Fujimoto 
 

ITERATIVE LEARNING CONTROL FOR LASER SCANNING BASED MICRO 3D PRINTING ...................... 169
Han Woong Yoo, Christoph Johannes Kerschner, Shingo Ito, Georg Schitter 

 

ADAPTIVE ITERATIVE LEARNING CONTROL OF ROBOT MANIPULATORS FOR 
FRICTION COMPENSATION ....................................................................................................................................... 175

Richard Lee, Liting Sun, Zining Wang, Masayoshi Tomizuka 
 

MODELING OF AN ACTIVE TORSION BAR AUTOMOTIVE SUSPENSION FOR RIDE 
COMFORT AND ENERGY ANALYSIS IN STANDARD ROAD PROFILES .......................................................... 181

Rafael Tavares, Joan Vazquez Molina, Monzer Al Sakka, Miguel Dhaens, Michael Ruderman 
 

OPTIMIZATION OF DRIVABILITY CONTROL FUNCTIONS WITH TWO-STAGE RATE 
LIMITERS ........................................................................................................................................................................ 187

K. J. Figel, F. Wobbe, M. Schultalbers, F. Svaricek 
 

RAIL PRESSURE ESTIMATION FOR FAULT DIAGNOSIS IN HIGH PRESSURE FUEL SUPPLY 
AND INJECTION SYSTEM ............................................................................................................................................ 193

Florian Hartl, Jonas Brueckner, Christoph Ament, Julian Provost 
 

ITERATIVE PARAMETER IDENTIFICATION METHOD OF A VEHICLE ODOMETRY 
MODEL .............................................................................................................................................................................. 199

Máté Fazekas, Balázs Németh, Péter Gáspár 
 

NEAR TIME-OPTIMAL TWO-STAGED FLATNESS BASED FEED-FORWARD CONTROL OF A 
CLUTCH FILLING PROCESS ...................................................................................................................................... 205

Michel Bauer, Oliver Sawodny 
 

ENERGY-EFFICIENCY IMPROVEMENT POTENTIAL OF ELECTRIC VEHICLES 
CONSIDERING TRANSMISSION TEMPERATURE ................................................................................................. 211

C. Wei, T. Hofman, E. Ilhan Caarls, R. Van Iperen 
 

STABLE GAIN ADAPTATION FOR TIME-DELAY CONTROL OF ROBOT MANIPULATORS ..................... 217
Junyoung Lee, Pyung Hun Chang, Kap-Ho Seo, Maolin Jin 

 

AUTOMATED TRIPOD LEVELING AND PARAMETER ESTIMATION FOR A GRANULAR-
FILL INSULATION DISTRIBUTING ROBOT ........................................................................................................... 223

Milan Hurban, Martin Melik-Merkumians, Tobias Steinegger, Matthias Bibl, Georg Schitter 
 

DEVELOPMENT AND CONTROL EXPERIMENT OF A SNAKE-LIKE ROBOT WITH 
CONTROLLABLE SIDE-THRUST LINKS ................................................................................................................. 229

Yuki Takagi, Masato Ishikawa, Koichi Osuka 
 

HOMOGENEITY FOR SHARED CONTROL IN THE PRESENCE OF DISTURBANCES .................................. 235
Karl D. Von Ellenrieder, Helen C. Henninger, Roberto Belotti 

 

ITERATIVE LEARNING APPROACHES FOR DISCRETE-TIME STATE AND DISTURBANCE 
OBSERVER DESIGN OF UNCERTAIN LINEAR PARAMETER-VARYING SYSTEMS ..................................... 241

Andreas Rauh, Julia Kersten, Harald Aschemann 
 



GENERALIZED LYAPUNOV DEMODULATOR FOR AMPLITUDE AND PHASE ESTIMATION 
BY THE INTERNAL MODEL PRINCIPLE.................................................................................................................. 247

Michael R. P. Ragazzon, Saverio Messineo, Jan Tommy Gravdahl, David M. Harcombe, Michael G. Ruppert 
 

MODELING OF LIQUID SLOSHING WITH APPLICATION IN ROBOTICS AND 
AUTOMATION................................................................................................................................................................. 253

Markus Schörgenhumer, Andreas Eitzlmayr 
 

COMPONENTS FOR SIMULATION OF PIEZOELECTRICALLY ACTUATED SYSTEMS WITH 
SYMSPACE ....................................................................................................................................................................... 259

Daniel Reischl, Martin Meindlhumer, Martin Trinkl, Astrid Pechstein, Siegfried Silber 
 

NEXT GENERATION DIGITAL TWIN: AN ECOSYSTEM FOR MECHATRONIC SYSTEMS ......................... 265
Roland Rosen, Jan Fischer, Stefan Boschert 

 

DESIGN AND OPTIMIZATION OF MECHATRONIC SYSTEMS USING A HOLISTIC AND 
PARAMETRIC SIMULATION APPROACH ............................................................................................................... 271

Christoph Tamm, Sara Perfetto 
 

A HOLISTIC APPROACH OF COMPLEXITY ASSESSMENT FOR THE DEVELOPMENT OF 
PRODUCT VARIANTS OF MECHATRONIC PRODUCTS AND THEIR SUPPLY CHAIN 
NETWORKS...................................................................................................................................................................... 277

I. Graessler, X. Yang 
 

AN AUTONOMOUS DESIGN METHOD OF A CASCADE STRUCTURE FEEDBACK 
CONTROLLER................................................................................................................................................................. 283

Eitaro Kuroda, Yoshihiro Maeda, Makoto Iwasaki 
 

A FAST PIEZO ACTUATED TIP/TILT MIRROR FOR RASTER SCAN APPLICATIONS.................................. 289
E. Csencsics, B. Sitz, G. Schitter 

 

A FEEDBACK CONTROLLED MEMS PROBE SCANNER FOR ON-CHIP AFM................................................. 295
Hamed Alemansour, Mohammad Maroufi, Afshin Alipour, S. O. Reza Moheimani 

 

SCANNING LASER TRIANGULATION SENSOR GEOMETRY MAINTAINING IMAGING 
CONDITION...................................................................................................................................................................... 301

Johannes Schlarp, Ernst Csencsics, Georg Schitter 
 

INCREASING THE SNR OF ELECTRICAL AFM METHODS BY ACTIVE MECHANICAL Q-
CONTROL ......................................................................................................................................................................... 307

D. Kohl, C. Kerschner, P. Mesquida, G. Schitter 
 

INTEGRATED PLANAR 6-DOF NANOPOSITIONING SYSTEM............................................................................ 313
S. Gorges, S. Hesse, C. Schäffel, I. Ortlepp, D. Dontsov 

 

OBSERVER SYNTHESIS FOR THE ADHESION ESTIMATION OF A RAILWAY RUNNING 
GEAR ................................................................................................................................................................................. 319

Christoph Schwarz, Alexander Keck 
 

OBSERVER DESIGN FOR A RAILWAY RUNNING GEAR WITH INDEPENDENTLY 
ROTATING WHEELS ..................................................................................................................................................... 325

Alexander Keck, Christoph Schwarz, Thomas Meurer 
 

SAFETY VERIFICATION OF A TRAIN INTERLOCKING TIMED AUTOMATON MODEL ........................... 331
Yul Y. Nazaruddin, Tua A. Tamba, K. Pradityo, B. Aristyo, A. Widyotriatmo 

 

ON INPUT-TO-STATE STABILITY OF TRAIN PLATOON UNDER MOVING BLOCK 
SIGNALLING.................................................................................................................................................................... 336

Tua A. Tamba, Yul Y. Nazaruddin 
 

SYNERGY-BASED CONTROL OF ANTHROPOMORPHIC ROBOTIC HANDS WITH 
CONTACT FORCE SENSORS ....................................................................................................................................... 340

D. Ortenzi, U. Scarcia, R. Meattini, G. Palli, C. Melchiorri 
 

SWING-UP OF A SPHERICAL PENDULUM ON A 7-AXIS INDUSTRIAL ROBOT ............................................. 346
C. Hartl-Nesic, J. Kretschmer, M. Schwegel, T. Glück, A. Kugi 

 

EXTERNAL TORQUE ESTIMATION FOR AN INDUSTRIAL ROBOT ARM USING JOINT 
TORSION AND MOTOR CURRENT MEASUREMENTS ......................................................................................... 352

Tobias Gold, Andreas Völz, Knut Graichen 
 

A NESTED-LOOP ITERATIVE LEARNING CONTROL FOR ROBOT MANIPULATORS ............................... 358
Yu-Hsiu Lee, Sheng-Chieh Hsu, Yan-Yi Du, Jwu-Sheng Hu, Tsu-Chin Tsao 

 

MODELLING, VALIDATION AND CONTROL OF DELIAN FLEXIBLE MANIPULATOR............................... 364
Fabio Comi, Aitor Orive Miguel, Francesco Cavenago, Gianni Ferretti, Andrea Rusconi 

 

IMPROVED EMD-BASED OSCILLATION DETECTION FOR MECHATRONIC CLOSED-LOOP 
SYSTEMS .......................................................................................................................................................................... 370

Markus Gurtner, Patrik Zips, Muhammed Atak, Julian Ophey, Andreas Kugi 
 

SMART MACHINE MAINTENANCE ENABLED BY A CONDITION MONITORING LIVING 
LAB .................................................................................................................................................................................... 376

T. H. Ooijevaar, K. Pichler, Y. Di, S. Devos, C. Hesch 
 



MODELING OF A RF SURGICAL GENERATOR BASED ON A PUSH-PULL OSCILLATOR .......................... 382
Philip L. Neureuther, Michael Ederer, Peter Selig, Matthias A. Müller 

 

MULTIVARIABLE DISTURBANCE OBSERVER BASED CONTROL WITH THE EXPERIMENT 
ON AN ACTIVE MAGNETIC BEARING SPINDLE ................................................................................................... 388

Shahin Rouhani, Tsu-Chin Tsao, Jason L. Speyer 
 

AN ADAPTIVE SVSF-SLAM ALGORITHM IN DYNAMIC ENVIRONMENT FOR 
COOPERATIVE UNMANNED VEHICLES.................................................................................................................. 394

Fethi Demim, Abdelghani Boucheloukh, Abdelkrim Nemra, Elhaouari Kobzili, Abdelouahab Bazoula 
 

FEATURE SELECTION FOR THERMAL COMFORT MODELING BASED ON CONSTRAINED 
LASSO REGRESSION ..................................................................................................................................................... 400

Janine Guenther, Oliver Sawodny 
 

FROM BATCH-TO-BATCH TO ONLINE LEARNING CONTROL: EXPERIMENTAL MOTION 
CONTROL CASE STUDY ............................................................................................................................................... 406

Noud Mooren, Gert Witvoet, Tom Oomen 
 

EFFICIENT NETWORKED UAV CONTROL USING EVENT-TRIGGERED PREDICTIVE 
CONTROL ........................................................................................................................................................................ 412

Dohyun Jang, Clark Youngdong Son, Jaehyun Yoo, H. Jin Kim, Karl H. Johansson 
 

IMPROVED AREA COVERING IN DYNAMIC ENVIRONMENTS BY NONLINEAR MODEL 
PREDICTIVE PATH FOLLOWING CONTROL ......................................................................................................... 418

M. Ibrahim, J. Matschek, B. Morabito, R. Findeisen 
 

ROMERIN: A MODULAR CLIMBER ROBOT FOR INFRASTRUCTURE INSPECTION................................... 424
M. Hernando, A. Brunete, E. Gambao 

 

NON-COLLOCATED POSITION CONTROL OF STEEL STRIP WITH ELECTROMAGNETIC 
REJECTION OF UNKNOWN MULTI-HARMONIC DISTURBANCES ................................................................. 430

M. Saxinger, L. Marko, A. Steinboeck, A. Kugi 
 

ANGULAR VELOCITY AND PHASE SHIFT CONTROL OF MECHATRONIC VIBRATIONAL 
SETUP ............................................................................................................................................................................... 436

Boris Andrievsky, Alexander L. Fradkov, Olga P. Tomchina, Vladimir I. Boikov 
 

MULTIRATE AND MODEL PREDICTIVE CONTROL OF A PNEUMATIC ISOLATION TABLE 
WITH A DISCRETE ACTUATOR ................................................................................................................................. 442

Yuichi Chida, Nijihiko Ishihara, Masaya Tanemura 
 

FILTERED-ERROR RECURSIVE LEAST SQUARES OPTIMIZATION FOR DISTURBANCE 
FEEDFORWARD CONTROL IN ACTIVE VIBRATION ISOLATION.................................................................... 448

M. A. Beijen, W. B. J. Hakvoort 
 

HYBRID INTEGRATOR-GAIN SYSTEM FOR ACTIVE VIBRATION ISOLATION WITH 
IMPROVED TRANSIENT RESPONSE ......................................................................................................................... 454

Marcel Heertjes, Sebastiaan Van Den Eijnden, Bardia Sharif, Maurice Heemels, Henk Nijmeijer 
 

ERROR-DYNAMICS-BASED PERFORMANCE SHAPING METHODOLOGY FOR DISCRETE-
TIME SLIDING MODE CONTROL WITH DISTURBANCE OBSERVER .............................................................. 460

Ji-Seok Han, Tae-Il Kim, Tae-Ho Oh, Young-Seok Kim, Dong-Il “dan” Cho 
 

ORDER TRACKING BASED LEAST MEAN SQUARES ALGORITHM................................................................. 465
Jens Jungblut, Daniel Fritz Plöger, Philip Zech, Stephan Rinderknecht 

 

DEMONSTRATOR FOR NANO-PRECISION MULTI-AGENT MAGLEV POSITIONING 
PLATFORM FOR HIGH THROUGHPUT METROLOGY ........................................................................................ 471

Lukas Kramer, Teun Van Den Dool, Gert Witvoet 
 

COMPENSATION OF HYSTERESIS IN HYBRID RELUCTANCE ACTUATOR FOR HIGH-
PRECISION MOTION ..................................................................................................................................................... 477

Francesco Cigarini, Shingo Ito, Julian Konig, Andreas Sinn, Georg Schitter 
 

OPTIMIZATION-BASED FEEDBACK MANIPULATION THROUGH AN ARRAY OF 
ULTRASONIC TRANSDUCERS .................................................................................................................................... 483

Josef Matouš, Adam Kollarcík, Martin Gurtner, Tomáš Michálek, Zdenek Hurák 
 

OPTIMAL ACTUATOR PLACEMENT AND STATIC LOAD COMPENSATION FOR EULER-
BERNOULLI BEAMS WITH SPATIALLY DISTRIBUTED INPUTS ...................................................................... 489

Julia L. Wagner, Kevin Schmidt, Michael Böhm, Oliver Sawodny 
 

CONSTRAINED PORT HAMILTONIAN FORMULATION OF MULTISCALE DISTRIBUTED 
PARAMETER IPMC SYSTEMS ................................................................................................................................... 495

Ning Liu, Yongxin Wu, Yann Le Gorrec 
 

PIEZOELECTRIC ACTUATORS CHARACTERIZATION FOR SIMULTANEOUS FORCE AND 
DISPLACEMENT SELF-SENSING BY DETECTING IMPEDANCE ....................................................................... 501

Bafumba Liseli Joël, Zarif Mansour Sepehr, Seethaler Rudolf, Agnus Joël, Rakotondrabe Micky 
 

COLLABORATIVE SYNCHRONIZATION OF A 7-AXIS ROBOT .......................................................................... 507
T. Weingartshofer, M. Schwegel, C. Hartl-Nesic, T. Glück, A. Kugi 

 



DEMONSTRATION-BASED PROGRAMMING OF MULTI-POINT TRAJECTORIES FOR 
COLLABORATIVE CONTINUUM ROBOTS .............................................................................................................. 513

A. Mayer, D. Müller, A. Raisch, A. Hildebrandt, O. Sawodny 
 

A DEADBAND-BASED METHOD FOR USER EFFORT REDUCTION IN HUMAN-ROBOT 
SHARED CONTROL ...................................................................................................................................................... 519

Roberto Belotti, Karl D. Von Ellenrieder, Helen C. Henninger 
 

RESET CONTROL FOR VIBRATION DISTURBANCE REJECTION .................................................................... 525
Erdi Akyüz, Niranjan Saikumar, S. Hassan Hosseinnia 

 

SUPPRESSION OF VIBRATION INDUCED BY RECIPROCAL MOTION OF DISPLACER IN 
CRYOPUMP WITH AN ACTIVE DYNAMIC VIBRATION ABSORBER................................................................ 531

Takeshi Mizuno, Takahito IIda, Yuji Ishino, Masaya Takasaki, Daisuke Yamaguchi 
 

SAMPLE-TRACKING VIBRATION ISOLATION WITH HYBRID RELUCTANCE ACTUATORS 
FOR INLINE METROLOGY .......................................................................................................................................... 537

Shingo Ito, Bernhard Lindner, Georg Schitter 
 

ACTIVE DAMPING OF DYNAMICAL STRUCTURES USING PIEZO SELF SENSING ..................................... 543
Bas Jansen, Hans Butler, Ruben Di Filippo 

 

HIGH-BANDWIDTH TIP-TILT VIBRATION COMPENSATION IN TELESCOPE SYSTEMS ......................... 549
Andreas Sinn, Thomas Riel, Florian Deisl, Stephan Schachner, Georg Schitter 

 

LINEAR PARAMETER-VARYING MODELS FOR CONVERTIBLE STRUCTURES IN CIVIL 
AND STRUCTURAL ENGINEERING........................................................................................................................... 555

R. Jirasek, T. Schauer, A. Bleicher 
 

CONSTRAINED REAL-TIME SWIVEL ANGLE CONTROL FOR HYDRAULIC AXIAL PISTON 
MOTORS ........................................................................................................................................................................... 561

Steffen Joos, Adrian Trachte, Matthias Bitzer, Knut Graichen 
 

FLATNESS-BASED FEED-FORWARD CONTROL DESIGN FOR SOLENOID ACTUATORS 
CONSIDERING EDDY CURRENTS.............................................................................................................................. 567

Tristan Braun, Johannes Reuter, Joachim Rudolph 
 

STROKE ORIENTED CONTROLLER DESIGN FOR DUAL-STAGE ACTUATOR OF HEAD 
POSITIONING CONTROL SYSTEM IN HARD DISK DRIVES ............................................................................... 573

Shota Yabui, Takenori Atsumi, Tsuyoshi Inoue 
 

COMMUTATION ANGLE ITERATIVE LEARNING CONTROL: ENHANCING PIEZO-
STEPPER ACTUATOR WAVEFORMS ........................................................................................................................ 579

Nard Strijbosch, Paul Tacx, Edwin Verschueren, Tom Oomen 
 

SIMILARITY-BASED FEEDBACK CONTROL WITH REDUCED CAPACITIVE LOAD FOR 
LINEAR OPERATION OF PIEZOELECTRIC ACTUATORS .................................................................................. 585

Mathias Poik, Dominik Kohl, Georg Schitter 
 

FLATNESS BASED OPTIMAL CONTROL FOR INDUCTION MACHINE DRIVES ........................................... 591
Bernhard Rolle, Oliver Sawodny 

 

SENSITIVITY ANALYSIS OF MODEL-BASED IMPEDANCE CONTROL FOR PHYSICALLY 
INTERACTIVE HEXAROTOR ...................................................................................................................................... 597

Chao Yao, Micha Schuster, Zijian Jiang, Klaus Janschek, Michael Beitelschmidt 
 

COMPARISON OF DESIGN APPROACHES OF FULLY ACTUATED AERIAL ROBOTS BASED 
ON MAXIMUM WRENCH GENERATION AND MINIMUM ENERGY CONSUMPTION .................................. 603

Micha Schuster, David Bernstein, Chao Yao, Klaus Janscheck, Michael Beitelschmidt 
 

AUTOMATED FABRICATION OF MULTI-LAYER PRINTED ELECTRONIC CIRCUITS USING 
A NOVEL VECTOR INK-JET PRINTING PROCESS CONTROL AND SURFACE MOUNTING 
OF DISCRETE COMPONENTS ..................................................................................................................................... 609

Ulrich Gengenbach, Martin Ungerer, Liane Koker, Klaus-Martin Reichert, Veit Hagenmeyer 
 

OPTIMAL EXPERIMENT DESIGN FOR MULTI-VARIABLE MOTION SYSTEMS: WITH 
APPLICATION TO A NEXT-GENERATION WAFER STAGE ............................................................................... 615

Nic Dirkx, Jeroen Van De Wijdeven, Tom Oomen 
 

FORCE REGULATION FOR PICK-AND-PLACE UNITS BY USE OF ADAPTIVE IMPEDANCE 
CONTROL IN THE SEMICONDUCTOR-INDUSTRY WITH EXPERIMENTAL RESULTS .............................. 621

Phillip Kronthaler, Frank Woittennek 
 

SCHEDULING AND CONTROL OF A WAFER TRANSFER ROBOT FOR FOUNDRY 
EQUIPMENT INNOVATION COMPETITION ........................................................................................................... 627

Kai-Tai Song, Song-Qing Ou, Cheng-An Yang, Yu-Xuan Sun, Yao Hsiang Chen 
 

Author Index 


