
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP21AK6-POD 

978-1-6654-3390-7 

2021 Aerial Robotic Systems 

Physically Interacting with the 

Environment (AIRPHARO 2021) 

Biograd na Moru, Croatia 

4-5 October 2021 



 

 

 

 

 

 

 

Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP21AK6-POD 

ISBN (Print-On-Demand):  978-1-6654-3390-7 

ISBN (Online):   978-1-6654-3389-1 

 

 

           

 

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 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 

 

CONTROL 

EXPERIMENTAL INVESTIGATION OF SOFT-LANDING OF QUADROTORS VIA 

INDUCED WIND MODELING APPROACH .................................................................................................... 1 

Saeed Rafee Nekoo, Pedro J. Sanchez Cuevas, José Ángel Acosta, Guillermo Heredia, Anibal 
Ollero 

MODEL PREDICTIVE CONTROL OF A HYBRID VA V FOR PARCEL DELIVERY 

APPLICATIONS .................................................................................................................................................. 7 

Turan Konyalioglu, Sinan Alnipak, Erdinc Altug 

ROBUST ADAPTIVE NON-LINEAR CONTROL DESIGN FOR AN AERIAL ROBOT WITH 

IN-DOOR APPLICATION IN CONSTRAINED CORRIDORS ...................................................................... 15 

Vidya Sumathy, Debasish Ghose 

ADAPTIVE CONTROL FOR COOPERATIVE AERIAL TRANSPORTATION USING 

CATENARY ROBOTS ...................................................................................................................................... 23 

Gustavo A. Cardona, Diego S. D'Antonio, Rafael Fierro, David Saldaña 

A GENERAL CONTROL ARCHITECTURE FOR VISUAL SERVOING AND PHYSICAL 

INTERACTION TASKS FOR FULLY-ACTUATED AERIAL VEHICLES ................................................... 31 

Gianluca Corsini, Martin Jacquet, Antonio Enrique Jimenez-Cano, Amr Afifi, Daniel Sidobre, 
Antonio Franchi 

MODELS AND METHODS 

EXTENDED KALMAN FILTER FOR PAYLOAD STATE ESTIMATION UTILIZING 

AIRCRAFT INERTIAL SENSING ................................................................................................................... 39 

Vicko Prkacin, Ivana Palunko, Ivan Petrovic 

PASSIVITY ANALYSIS OF QUADROTOR AIRCRAFT FOR PHYSICAL INTERACTIONS ................... 45 

Jonathon E. Slightam, Daniel R. McArthur, Steven J. Spencer, Stephen P. Buerger 

AERODYNAMIC INTERFERENCE IN CONFINED ENVIRONMENTS WITH TILTED 

PROPELLERS: WALL EFFECT AND CORNER EFFECT ............................................................................ 53 

A. Garofano-Soldado, G. Heredia, A. Ollero 

GRABBING POWER LINE CONDUCTORS BASED ON THE MEASUREMENTS OF THE 

MAGNETIC FIELD STRENGTH ..................................................................................................................... 61 

Goran Vasiljevic, Dean Martinovic, Matko Orsag, Stjepan Bogdan 

MODELLING AND ESTIMATION OF HUMAN WALKING GAIT FOR PHYSICAL HUMAN-

ROBOT INTERACTION ................................................................................................................................... 68 

Yash Vyas, Mike Allenspach, Christian Lanegger, Rol Siegwart, Marco Tognon 

PERCEPTION 

UNDERSTANDING THE OMNIDIRECTIONAL CAPABILITY OF A GENERIC MULTI-

ROTOR AERIAL VEHICLE ............................................................................................................................. 72 

Mahmoud Hamandi, Quentin Sable, Marco Tognon, Antonio Franchi 



AN OVERVIEW OF HAND GESTURE LANGUAGES FOR AUTONOMOUS UAV 

HANDLING ....................................................................................................................................................... 78 

Fotini Patrona, Ioannis Mademlis, Ioannis Pitas 

UAV HUMAN TELEOPERATION USING EVENT-BASED AND FRAME-BASED CAMERAS .............. 85 

J. P. Rodríguez-Gómez, R. Tapia, A. Gómez Eguíluz, J. R. Martínez-De Dios, A. Ollero 

ROBUST AND EFFICIENT POSE ESTIMATION OF PIPES FOR CONTACT INSPECTION 

USING AERIAL ROBOTS ............................................................................................................................... 90 

M. Salvago, F. J. Pérez-Gran, J. Parra, M. A. Trujillo, A. Viguria 

3D NAVIGATION BY UAV USING A MONO-CAMERA, FOR PRECISE TARGET 

TRACKING FOR CONTACT INSPECTION OF CRITICAL INFRASTRUCTURES ................................... 96 

Tobias Skov, Laura Bonde Holst, Matteo Fumagalli 

AN APPLICATION OF STEREO THERMAL VISION FOR PRELIMINARY INSPECTION OF 

ELECTRICAL POWER LINES BY MAVS ................................................................................................... 104 

Lyubomyr Demkiv, Massimiliano Ruffo, Giuseppe Silano, Jan Bednar, Martin Saska 

PLATFORMS I 

PERCEPTION-BASED UAV FRUIT GRASPING USING SUB-TASK IMITATION LEARNING ............ 112 

Gabriel Baraban, Siddharth Kothiyal, Marin Kobilarov 

DESIGN AND MANUFACTURE OF THE WING FOLDING MECHANISM FOR A 

BIOINSPIRED ORNITHOPTER ..................................................................................................................... 120 

Lorena Calvente, José Ángel Acosta, Aníbal Ollero 

DESIGN, INTEGRATION AND TESTING OF COMPLIANT GRIPPER FOR THE 

INSTALLATION OF HELICAL BIRD DIVERTERS ON POWER LINES .................................................. 126 

Inmaculada Armengol, Alejandro Suarez, Guillermo Heredia, Anibal Ollero 

A NOVEL HYBRID AERIAL-GROUND MANIPULATOR FOR PIPELINE INSPECTION 

TASKS ............................................................................................................................................................. 134 

Jonathan Cacace, Giuseppe Andrea Fontanelli, Vincenzo Lippiello 

UNMANNED AERIAL SYSTEM FOR DEPLOYMENT AND RECOVERY OF RESEARCH 

EQUIPMENT AT SEA .................................................................................................................................... 140 

Artur Zolich, Tor Arne Johansen, Moustafa Elkolali, Ahmed Al-Tawil, Alex Alcocer 

DEVELOPMENT OF HIGH-PRESSURE WASHING AERIAL ROBOT EMPLOYING 

MULTIROTOR PLATFORM WITH ADD-ON PLANAR TRANSLATIONAL DRIVING 

SYSTEM .......................................................................................................................................................... 148 

Ryo Miyazaki, Hannibal Paul, Takamasa Kominami, Ricardo Rosales Martinez, Borwonpob 
Sumetheeprasit, Kazuhiro Shimonomura 

PLATFORMS II 

DEVELOPMENT OF DOWNSIZED LASDRA WITH 2-DOF JOINT LOCKING DEVICE ....................... 152 

Hasun Lee, Yonghyeok Kim, Hyunsoo Yang, Flin Hopflinger, Dongjun Lee 

DESIGN OF DOCKING MECHANISM FOR REFUELING FREE-FLYING 2D PLANAR 

ROBOT ............................................................................................................................................................ 156 

Tommaso Gasparetto, Avijit Banerjee, Ilias Tevetzidis, Jakub Haluska, Christoforos 
Kanellakis, George Nikolakopoulos 



ADAPTIVELY LEVELING A UAV WITH THREE-ARM AERIAL MANIPULATOR SYSTEM 

ON SHIFTING GROUND ............................................................................................................................... 164 

Hannibal Paul, Ryo Miyazaki, Takamasa Kominami, Robert Ladig, Kazuhiro Shimonomura 

ZERO-FOOTPRINT ECO-ROBOTICS: A NEW PERSPECTIVE ON BIODEGRADABLE 

ROBOTS .......................................................................................................................................................... 168 

Fabian Wiesemüller, Aslan Miriyev, Mirko Kovac 

A HIGH PAYLOAD AERIAL PLATFORM FOR INFRASTRUCTURE REPAIR AND 

MANUFACTURING ....................................................................................................................................... 174 

Lachlan Orr, Brett Stephens, Basaran Bahadir Kocer, Mirko Kovac 

ASSISTED FLIGHT CONTROL FOR AERIAL CONTACT UAV S IN INDUSTRIAL 

ENVIRONMENTS. ......................................................................................................................................... 180 

A. M. Casado Fauli, P. Ramon Soria, C. Martin Diaz De Espada, M. A. Trujillo, A. Viguria, 
A. Ollero 

APPLICATIONS 

CARTESIAN MANIPULATOR FOR INFRASTRUCTURE INSPECTION AND 

MAINTENANCE ............................................................................................................................................. 184 

Nicolas Cortes, Manuel J. Fernandez, Guillermo Heredia, Anibal Ollero 

VIRTUAL REALITY SIMULATION OF AUTONOMOUS SOLAR PLANTS INSPECTIONS 

WITH UNMANNED AERIAL SYSTEMS ..................................................................................................... 192 

Fabio Augusto De Alcantara Andrade, Agnar Holten Sivertsen, Carlos Alberto Moraes 
Correia, Nabil Belbachir, Lucas Costa De Sousa, Victor Müller Pereira Rufino, Eduardo 
Pimenta Petrópolis, Erick Rodrigues E Silva, Victor Hugo Rinaldi Fortes Henriques 

FLYING WITH CARTOGRAPHER: ADAPTING THE CARTOGRAPHER 3D GRAPH SLAM 

STACK FOR UAV NAVIGATION ................................................................................................................ 200 

Juraj Oršulic, Robert Milijas, Ana Batinovic, Lovro Markovic, Antun Ivanovic, Stjepan 
Bogdan 

EXPERIMENTAL EVALUATION OF AERIAL MANIPULATION ROBOT FOR THE 

INSTALLATION OF CLIP TYPE BIRD DIVERTERS: OUTDOOR FLIGHT TESTS ................................ 207 

Alejandro Suarez, Honorio Romero, Rafael Salmoral, José Alberto Acosta, Jesús Zambrano, 
Anibal Ollero 

PRELIMINARY DESIGN OF AN AERIAL CLIFF SAMPLING SYSTEM ................................................. 214 

Hughes La Vigne, Guillaume Charron, Julien Rachiele Tremblay, Ben Nyberg, Alexis Lussier 
Desbiens 

FOREST DRONES FOR ENVIRONMENTAL SENSING AND NATURE CONSERVATION .................. 218 

Basaran Bahadir Kocer, Boon Ho, Xuanhao Zhu, Peter Zheng, André Farinha, Feng Xiao, 
Brett Stephens, Fabian Wiesemüller, Lachlan Orr, Mirko Kovac 

GROUND SUPPORT FOR DRONE-BASED INDUSTRIAL INSPECTIONS .............................................. 226 

Ulrico Celentano, Marko Kauppinen, Juha Roning 

Author Index 

 




