
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2869-8 
 

Leipzig, Germany 
29 June – 1 July 2016 

Editor: 
 
Raul Rojas 
 
 

 

 

IFAC PapersOnline Volume 49, Issue 15 

9th IFAC Symposium on 
Intelligent Autonomous 
Vehicles (IAV 2016) 



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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by Elsevier Limited 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact the publisher, Elsevier Limited 
at the address below. 
  
Elsevier Limited 
360 Park Ave South 
New York, NY 10010  
 
 
 
 
 
 
 
 
 
 
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 
 
 
 

OPTIMIZED TRAJECTORY PLANNING FOR CYBERNETIC TRANSPORTATION SYSTEMS ......................... 1
Fernando Garrido, David González, Vicente Milanés, Joshué Pérez, Fawzi Nashashibi 

 

LFT-BASED MPC CONTROL OF AN AUTONOMOUS VEHICLE ............................................................................. 7
Luca Bascetta, Gianni Ferretti, Matteo Matteucci, Marco Bossi 

 

KINEMATIC TRAJECTORY TRACKING CONTROLLER FOR AN ALL-TERRAIN 
ACKERMANN STEERING VEHICLE............................................................................................................................ 13

Luca Bascetta, Davide A. Cucci, Matteo Matteucci 
 

NONLINEAR PATH TRACKING CONTROLLER FOR BI-STEERABLE VEHICLES IN 
CLUTTERED ENVIRONMENTS..................................................................................................................................... 19

Ange Nizard, Benoit Thuilot, Roland Lenain, Youcef Mezouar 
 

POSE TRACKING AND SENSOR SELF-CALIBRATION FOR AN ALL-TERRAIN 
AUTONOMOUS VEHICLE .............................................................................................................................................. 25

Davide A. Cucci, Matteo Matteucci, Luca Bascetta 
 

ENERGY EFFICIENT DYNAMIC WINDOW APPROACH FOR LOCAL PATH PLANNING IN 
MOBILE SERVICE ROBOTICS ...................................................................................................................................... 32

Christian Henkel, Alexander Bubeck, Weiliang Xu 
 

TESTING AUTOMATED VEHICLES AGAINST ACTUATOR INACCURACIES IN A LARGE 
STATE SPACE .................................................................................................................................................................... 38

Pascal Minnerup, Alois Knoll 
 

DEBUGGING AUTONOMOUS DRIVING SYSTEMS USING SERIALIZED SOFTWARE 
COMPONENTS................................................................................................................................................................... 44

Pascal Minnerup, David Lenz, Tobias Kessler, Alois Knoll 
 

MODEL-BASED FAULT DIAGNOSIS TECHNIQUES FOR MOBILE ROBOTS..................................................... 50
Anastassia Kuestenmacher, Paul G. Plöger 

 

COMPARING COLLISION THREAT MEASURES FOR VERIFICATION OF AUTONOMOUS 
VEHICLES USING EXTREME VALUE THEORY ....................................................................................................... 57

Daniel Åsljung, Jonas Nilsson, Jonas Fredriksson 
 

CUBATURE KALMAN FILTER BASED FAULT DETECTION AND ISOLATION FOR 
FORMATION CONTROL OF MULTI-UAVS ................................................................................................................ 63

Sang-Hyeon Kim, Lebsework Negash, Han-Lim Choi 
 

DEVELOPMENT AND ONLINE VALIDATION OF AN UKF-BASED NAVIGATION 
ALGORITHM FOR AUVS ................................................................................................................................................ 69

Benedetto Allotta, Andrea Caiti, Riccardo Costanzi, Francesco Fanelli, Enrico Meli, Alessandro Ridolfi 
 

NAVIGATION STRATEGIES OF A CRUISING AUV FOR NEAR-BOTTOM SURVEY OF A 
STEEP TERRAIN ............................................................................................................................................................... 75

Kangsoo Kim, Tamaki Ura 
 

COMPUTATION OF EMPOWERMENT FOR AN AUTONOMOUS UNDERWATER VEHICLE......................... 81
Nicola Catenacci Volpi, Daniela De Palma, Daniel Polani, Giovanni Indiveri 

 

COOPERATION OF COORDINATED TEAMS OF AUTONOMOUS UNDERWATER VEHICLES..................... 88
Vladimir Djapic, Wenjie Dong, Daniele Spaccini, Gianni Cario, Alessandro Casavola, Petrika Gjanci, Marco 
Lupia, Chiara Petrioli 

 

PREDICTION OF THE SCENE QUALITY FOR STEREO VISION-BASED AUTONOMOUS 
NAVIGATION..................................................................................................................................................................... 94

Hélène Roggeman, Julien Marzat, Anthelme Bernard-Brunei, Guy Le Besnerais 
 

HISTOGRAMS OF STROKE WIDTHS FOR MULTI-SCRIPT TEXT DETECTION AND 
VERIFICATION IN ROAD SCENES ............................................................................................................................. 100

Matias Valdenegro-Toro, Paul Plöger, Stefan Eickeler, Iuliu Konya 
 

GROUND PLANE BASED VISUAL ODOMETRY FOR RGBD-CAMERAS USING 
ORTHOGONAL PROJECTION..................................................................................................................................... 108

Julian Jordan, Andreas Zell 
 

FLAP FOR CAOS: FORWARD-LOOKING ACTIVE PERCEPTION FOR CLUTTER-AWARE 
OBJECT SEARCH............................................................................................................................................................ 114

Thorsten Gedicke, Martin Günther, Joachim Hertzberg 
 

AUTONOMOUS APARTMENT EXPLORATION, MODELLING AND SEGMENTATION FOR 
SERVICE ROBOTICS ..................................................................................................................................................... 120

Guido Manfredi, Sandra Devin, Michel Devy, Daniel Sidobre 
 



ONLINE MESH OPTIMIZATION FOR LARGE SCALE KINECTFUSION MESHES.......................................... 126
Tristan Igelbrink, Thomas Wiemann, Joachim Hertzberg 

 

BUMPLESS TRANSFER FOR CONVENIENT LATERAL CAR CONTROL HANDOVER.................................. 132
G. Nestlinger, M. Stolz 

 

TIRE-GROUND FORCES ESTIMATION IN A 4-WHEEL VEHICLE USING A DELAYED 
INTERCONNECTED CASCADE-OBSERVER STRUCTURE................................................................................... 139

Rafael A. Cordeiro, Alessandro C. Victorino, Paulo A. V. Ferreira, Ely C. De Paiva, Samuel S. Bueno 
 

GENERIC PATH PLANNING ALGORITHM FOR MOBILE ROBOTS BASED ON BÉZIER 
CURVES............................................................................................................................................................................. 145

Riccardo Costanzi, Francesco Fanelli, Enrico Meli, Alessandro Ridolfi, Benedetto Allotta 
 

INFLUENCES OF LEADING-VEHICLE TYPES AND ENVIRONMENTAL CONDITIONS ON 
CAR-FOLLOWING BEHAVIOR ................................................................................................................................... 151

Xinli Geng, Huawei Liang, Hao Xu, Biao Yu 
 

ONLINE OPTIMIZING PLUG-IN HYBRID ENERGY MANAGEMENT STRATEGY FOR 
AUTONOMOUS GUIDANCE AND DRIVE-AWARE SCENARIOS ......................................................................... 157

Raja Sangili Vadamalu, Christian Beidl 
 

RISKS LEVEL ASSESSMENTS FOR AUTOMOTIVE APPLICATION................................................................... 163
Jean-Nicola Russo, Thomas Sproesser, Frédéric Drouhin, Michel Basset 

 

OPTIMAL REGULATION FOR DYNAMIC HYBRID SYSTEMS BASED ON DYNAMIC 
PROGRAMMING IN THE CASE OF AN INTELLIGENT VEHICLE DRIVE ASSISTANT ................................. 169

Simon Schmidt, Paolo Mercorelli 
 

COMPACT DATA ASSOCIATION IN MULTIPLE OBJECT TRACKING: PEDESTRIAN 
TRACKING ON MOBILE VEHICLE AS CASE STUDY ............................................................................................ 175

Songlin Piao, Tanittha Sutjaritvorakul, Karsten Berns 
 

A PARAMETER ESTIMATOR FOR A MODEL BASED ADAPTIVE CONTROL SCHEME FOR 
LONGITUDINAL CONTROL OF AUTOMATED VEHICLES.................................................................................. 181

Martin Buechel, Alois Knoll 
 

APPLICATION OF LOCAL LINEAR STEERING MODELS WITH MODEL PREDICTIVE 
CONTROL FOR COLLISION AVOIDANCE MANEUVERS .................................................................................... 187

Boliang Yi, Jens Ferdinand, Norbert Simm, Frank Bonarens 
 

AUTONOMOUS DRIVING OF A MOBILE ROBOT USING A COMBINED MULTIPLE-
SHOOTING AND COLLOCATION METHOD............................................................................................................ 193

Evgeniya Drozdova, Siegbert Hopfgarten, Evgeny Lazutkin, Pu Li 
 

SOME REMARKS ON WHEELED AUTONOMOUS VEHICLES AND THE EVOLUTION OF 
THEIR CONTROL DESIGN ........................................................................................................................................... 199

Brigitte D’Andrea-Novel, Lghani Menhour, Michel Fliess, Hugues Mounier 
 

SMOOTH VARIABLE STRUCTURE FILTER VSLAM ............................................................................................. 205
Allam Ahmed, Nemra Abdelkrim, Hamerlain Mustapha 

 

3D NAVIGATION MESH GENERATION FOR PATH PLANNING IN UNEVEN TERRAIN ............................... 212
Sebastian Pütz, Thomas Wiemann, Jochen Sprickerhof, Joachim Hertzberg 

 

OPTIMIZING TRIANGLE MESH RECONSTRUCTIONS OF PLANAR ENVIRONMENTS............................... 218
Thomas Wiemann, Kai Lingemann, Joachim Hertzberg 

 

MATCHING PATHS IN TOPOLOGICAL MAPS........................................................................................................ 224
Sören Schwertfeger, Tianyan Yu 

 

HYBRID METRIC-TOPOLOGICAL 3D OCCUPANCY GRID MAPS FOR LARGE-SCALE 
MAPPING .......................................................................................................................................................................... 230

Patrik Schmuck, Sebastian A. Scherer, Andreas Zell 
 

EFFICIENT FLEET ABSOLUTE LOCALIZATION AND ENVIRONMENT RE-MAPPING ............................... 236
Laurent Delobel, Romuald Aufrere, Roland Chapuis, Thierry Chateau 

 

THE EFFECT OF SENSOR MODALITY ON POSTERIOR CRAMER-RAO BOUNDS FOR 
SIMULTANEOUS LOCALISATION AND MAPPING................................................................................................ 242

Daniel D. Selvaratnam, Iman Shames, Branko Ristic, Jonathan H. Manton 
 

HUMAN MACHINE INTERFACE TO MANUALLY DRIVE RHOMBIC LIKE VEHICLES SUCH 
AS TRANSPORT CASKS IN ITER ................................................................................................................................ 248

Pedro Lopes, Alberto Vale, Rodrigo Ventura 
 

MINIMUM COST MATCHING FOR AUTONOMOUS CARSHARING .................................................................. 254
Josiah P. Hanna, Michael Albert, Donna Chen, Peter Stone 

 

APPLICATION AND IMPROVEMENT OF THE TRRL (TRANSPORT AND ROAD RESEARCH 
LABORATORY) HIGH-SPEED LASER PROFILOMETER ALGORITHM WITH SENSOR 
FUSION .............................................................................................................................................................................. 260

Furkan Kilic, Joachim Hilsmann 
 



CONTEXT-BASED ADAPTATION OF IN-HAND SLIP DETECTION FOR SERVICE ROBOTS ....................... 266
Jose Sanchez, Sven Schneider, Nico Hochgeschwender, Gerhard K. Kraetzschmar, Paul G. Plöger 

 

Author Index 


