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The Winter 2024 issue of the eMagazine starts with an update about ICUAS 2024 and 
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A1 – Lightweight and Compliant Anthropomorphic Dual Arm System: Applications in 
Aerial Manipulation”. 
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ICUAS 2024 PROGRESS

In response to the Call for Papers 304 
contributed, invited session and poster 
technical papers have been submitted for 
review. However the final number will be 
closer to 310. Regardless, the received 
number of papers is one of the highest in the 
history of the conference. To be specific, it is 
the third highest number of received papers. 

ICUAS has earned a spot under the sun. It 

is respected and valued. This motivates 
us to make it even better and more 
competitive with the aim of accepting 
the highest quality of submitted papers, 
which may easily qualify as journal 
and/or transaction papers. As such, 
discussions are on the way with leading 
journals on the subject of the conference 
to investigate how and under what 
conditions, and following due process 
accepted conference papers can be 
transferred/published as journal papers. 
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Given that this is an involved process, there will 
be updates once all details are finalized.

The paper review process has started, and it 
is expected to be very rigorous and thorough. 
Results will be announced as planned, without 
delays.

Moreover, the first set of Workshops / Tutorials 
has been finalized – some are still under review. 
All Workshops / Tutorials will be offered on 
Tuesday, June 4. The currently confirmed list is 
given next:

• T1: Navigating the Ethical Skies: Community 
Best Practices for Drones and UAVs

• T2: Modeling and Control of Multirotor UAVs: 

A Comprehensive Framework
• T3: Aerial Workers for Infrastructure and Asset 

Maintenance: The journey from “Lab” to Real 
World”.

Recall that there will be two Special Issues 
after the conference: one in the Journal of 
Intelligent and Robotic Systems (Springer), and 
one in Drones (MDPI). The deadline for paper 
submission is November 30, 2024.

To better assist all authors and participants, a list 
of Hotels, Resorts, Airbnb, and Room Rentals 
within the city of Chania and in the greater vicinity 
is provided in this issue. For all details about 
logistics, travel, visa requirements, etc., click on 
www.uasconferences.com

Effective January 1, 2024, all class-certified drones will follow the EASA Open & Specific regulation for 

open category flying. Details are found at https://834os.r.sp1-brevo.net/mk/mr/sh/SMJz09SDriOHV
bOJOruFwG37IMYW/92C_yeh04X5G

EU has announced that, effective January 1, 2024, all UAS (operating in the specific category) 

must have a Direct Remote Identification (DRI) system. This is required. Details may be found 

at https://834os.r.a.d.sendibm1.com/mk/mr/sh/SMJz09SDriOHVbOJOruFwG37IMYW/
FdAAtwBUmJUs

Details about maintenance requirements for UAS regardless of category (all categories) may be found 

at  https://834os.r.a.d.sendibm1.com/mk/mr/sh/SMJz09SDriOHVbOJOruFwG37IMYW/MP13V_
AUa5aS It is important to know that it is the UAS operator’s responsibility to make sure that the UAS is in 

a suitable condition to operate safely. 

Information and details concerning the regulatory framework developed by the European Union 

to manage safe and gradual integration of UAS/RPAS into the airspace may be found by clicking on 

https://834os.r.a.d.sendibm1.com/mk/mr/sh/SMJz09SDriOHVbOJOruFwG37IMYW/tlNT-
1QEZnka This report focuses on design, manufacture, and operational standards specifics for different 

classes of UAS. 

An interesting report has been published that presents the differences between Geocaging and 

Geofencing. Both are important safety measures for responsible and safe UAS flight operations 

mitigating hazards. It is important to know the different types of safety measures, what does Geofencing 

and Geocaging mean, and how technology and regulations may be combined. Details may be 

found at https://834os.r.a.d.sendibm1.com/mk/mr/sh/SMJz09SDriOHVbOJOruFwG37IMYW/
OnXtQVa7wF5A 

NEWS FROM THE EUROPEAN UNION 
ABOUT UNMANNED AVIATION
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The ICUAS’24 UAV Competition scenario centers around yield estimation in agriculture. At first, thirty-six 
(36) teams expressed their interest in participating. These 36 teams are from Bangladesh, Brazil, Canada, 
China and Hong Kong, France, Greece, India, Italy, Mexico, Pakistan, Poland, Russia, Slovakia, South 
Korea, Spain, Turkey, and USA. Twenty-four (24) competing teams submitted their proof-of-concept 
ideas by 20 January 2024. These teams are, at random order, AIRO Lab (The Hong Kong Polytechnic 
University), ITUAV (Istanbul Technical University), AVANT-UFMG (Universidade Federal de Minas Gerais), 
AVADER AGH (AGH University of Krakow), UMIC (Indian Institute of Technology Bombay), SDCNLab 
(York University), UniboUAV (University of Bologna), AeroMIT (Manipal Institute of Technology), UoP 
(University of Patras), Skoltech Hawks (Skolkovo Institute of Science and Technology), Aerial Robotics 
IITK (Indian Institute of Technology (IIT) Kanpur), high_figh_fly (Jahangirnagar University), ASL (Ulsan 
National Institute of Science & Technology), Aerial Robotics Kharagpur (Indian Institute of Technology 
(IIT) Kharagpur), FeikAir (Slovak University of Technology in Bratislava), UAS-DTU (Delhi Technological 
University), CVAR (Universidad Politécnica de Madrid, Escuela Técnica Superior Ingenieros Industriales 
ETSII), TeamHawkeye (Bangladesh University of Engineering and Technology), LCIS (LCIS: Laboratoire 
de Conception et d’ Integration des Systemes), Sandrone (Scuola Superiore Sant’Anna), BDP Fly 
(Universidade Federal de Viçosa), CapyBots (Universidade Federal da Paraíba), percepDrone (Sejong 
University), Democritus Mechatronics & Automation – DMA (Democritus University of Thrace).

The simulation stage is in full swing, and several solutions have already been received. The ‘fruit-counting 
effort’ will conclude with the teams’ final submission on February 23, 2024.  

Then, the UAV Competition Committee, along with the Organizing Committee will evaluate the submitted 
solutions, and the list of finalists will be announced. 

UAV COMPETITION
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DR. FRANO PETRIC, UNIVERSITY OF ZAGREB

ICUAS’23/ Warsaw
A competition challenge was to first estimate the 
pose of the quadrotor UAV using only IMU and 
Realsense camera, then, navigate autonomously 
within the arena the layout of which was 
unknown, and finally detect defects in the 
concrete settings. 

ICUAS’22/ Dubrovnik
Five teams participated in the finals. Their goal 

was to score points by throwing balls in the 
basket with a drone. The teams had to solve 

several challenging problems of computer 
vision, trajectory planning and navigation.
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Aerial robotic manipulation [1], that is, the combination 
of flying platforms with some kind of mechanism 
that allows to perform physical interactions with the 
environment, has consolidated during the past decade 
as a solid research topic that, nowadays, is reaching 
relevant application domains, like the inspection and 
maintenance of infrastructures such as power lines, 
pipelines, viaducts, bridges or tunnels, among many 
others. Although the first papers presenting this concept 
in the form of quadcopter or unmanned helicopter 
equipped with grippers are from early 2010, the idea 
of using flying robots to perform the grasping and 
transportation of objects was demonstrated back in the 
90’s with the International Aerial Robotics Competition 
[2]. The concept of an aerial manipulator as an aerial 
platform equipped with a robotic arm providing a higher 
level of dexterity than a simple gripper was introduced 
in 2011 with the ARCAS (Aerial Robotics Cooperative 

Assembly System) European project, which merged the 
field of UAVs (Unmanned Aerial Vehicles) with the space 
robotic manipulation field, popular in the past. Diverse 
designs and prototypes have been proposed since then, 
as collected in [1], comprising diverse configurations for 
the aerial platform (multi-rotors in most cases [3]), and for 
the manipulator [1], which may be a gripper, a simple link, 
linear actuators or delta manipulators, multi-joint robotic 
arms, multi-arm systems, long-reach or cable suspended 
manipulators, or even the body of the aerial platform may 
become the manipulator itself [4]. Besides the design and 
mechatronic aspects, significant effort has been devoted 
to the modelling and control, perception, planning, and 
teleoperation of the aerial manipulation robots [1], non-
trivial problems due to the dynamic coupling between 
the aerial platform and the manipulator, along with the 
important payload constraints that result in significant 
technological challenges.

LIGHTWEIGHT AND COMPLIANT 
ANTHROPOMORPHIC DUAL ARM SYSTEM: 
APPLICATIONS IN AERIAL MANIPULATION
ALEJANDRO SUAREZ, GUILLERMO HEREDIA, ANIBAL OLLERO
GRVC Robotics Lab, University of Seville, Spain
asuarezfm@us.es ; guiller@us.es ; aollero@us.es 

Dual arm aerial manipulation robots have been a topic of research for ten years, from 
the mechatronics, control, and application point of view, motivated by the convenience 
of replicating the skills of human operators to perform in high altitude workspaces 
certain operations that cannot be conducted by other means. This paper presents the 
LiCAS A1, the Lightweight and Compliant Anthropomorphic Dual Arm System Model 1, a 
platform designed at the University of Seville derived from the research work developed 
in the context of previous European projects in aerial manipulation. The refinement 
and improvement in the manufacturing procedure of the LiCAS arms, along with the 
extensive experimental evaluation with previous prototypes, has allowed us to obtain 
a customizable dexterous manipulator that has served as research platform for several 
projects, demonstrating its use for the installation of bird flight diverters on power lines 
as part of the AERIAL-CORE project, or in aerial parcel delivery in the context of the 
euROBIN project. The paper presents the main features of these arms, and describes 
several practical aspects in the mentioned applications.

LICAS A1 –

1. INTRODUCTION

mailto:asuarezfm@us.es
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The development of this research field in Europe has 
been mainly possible through funding from the European 
Commission for research and innovation projects from 
the FP7 and H2020 frameworks, starting in 2011 with 
ARCAS (6 M€), followed by AEROARMS in 2014 (4.7 M€), 
HYFLIERS in 2017 (3.9 M€), and more recently PILOTING 
(8.2 M€) and the very successful AERIAL-CORE (8.6 
M€) project, both starting in 2019. More generally, the 
interest and impact of the aerial manipulation field in the 
scientific community can be evidenced for example from 
the statistics provided by SCOPUS.

Within the wide variety of manipulators that have been 
proposed for their integration in multi-rotors, dual arm 
manipulators [5][6][7] represented a significant advance 
in terms of dexterity and capabilities with respect to a 
single robotic arm or other simpler mechanisms like 
grippers. A dual arm system allows for replicating the 
dexterous manipulation skills of humans when the aerial 
robot is intended to perform maintenance tasks in high 
altitude workspaces, removing the risk for the human 
workers. Roughly speaking, an aerial manipulator 
may perform two types of operations: those involving 
positioning the end effector at a desired point, for 

example for object grasping, and those for exerting 
forces/moments at a certain point. Although a simple 
gripper or a simple rigid bar attached to the multi-
rotor frame may accomplish this goal by relying on the 
appropriate position [8] or wrench [9] control of the aerial 
platform, without increasing the complexity or weight of 
the system, the purpose of the arms is to increase the 
dexterity in the realization of the manipulation task in 
several senses: by compensating position deviations of 
the aerial platform, by accessing the point of interest with 
certain poses, allowing the rotation of the object once 
grasped, using one arm for grabbing and stabilizing the 
platform while the other conducts the task. 

In a similar way to what occurred with multi-rotors and 
UAVs (Unmanned Aerial Vehicles) during last years, it 
is expected that dexterous aerial manipulators evolve 
from research prototypes to become a consolidated 
technology with higher technology readiness level (TRL), 
supporting new research and application domains. This 
motivated the LiCAS Robotic Arms initiative started in 
2020 with the aim of manufacturing a reliable and cost 
effective dual arm manipulator that exploits the benefits 
of the lightweight and compliant robots.

The Lightweight and Compliant Anthropomorphic Dual 
Arm System Model 1 (LiCAS A1), shown in Figure 1, is 
an evolution of the dual arm prototypes developed in our 
previous works [5][7] for aerial robotic manipulation in 
the context of the AEROARMS project, motivated by the 
necessity to provide dexterous manipulation capabilities 
to multi-rotors with limited payload capacity. Note that 
the integration of “lightweight” industrial manipulators 
like the KUKA LBR iiwa (24 kg weight) required an 

unmanned helicopter for its operation on flight [10], with 
the associated complexity and risk of operation due to 
the size and weight of the vehicle.

The LiCAS A1, derived from the LiCAS Robotic Arms 
initiative [11] funded by the regional government of the 
Junta Andalucίa in Spain, follows the design principles 
stablished in [5][7]:
 

LiCAS A1 (left), kinematic configuration with 4-DOFs for end effector positioning (right-up) and maximum payload capacity at elbow and shoulder joints (right-down).
Figure1 

2. MECHATRONIC DESIGN
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The main design requirement for the arms is to reduce 
by one order of magnitude their weight compared to 
conventional commercial manipulators so they can be 
integrated into medium scale multi-rotor platforms like 
the DJI Matrice 600 [6], relying on a carefully designed 
aluminium and carbon fibre frame structure that supports 
the Herkulex smart servo actuators (DRS-0402 and 
DRS-0602) of the joints, while providing high rigidity and 
low aerodynamic profile, convenient for the long reach 
[12] or cable suspended [13] configurations in order 

to avoid perturbations caused by wind. It is not only 
the weight of the manipulator itself, but conventional 
industrial robotic arms also require relatively heavy and 
voluminous controllers and power supplies that are not 
suitable for aerial platforms. Related to its weight, the 
payload capacity of the LiCAS A1 is defined as the lift 
load benchmark represented in Figure 1, considering the 
maximum load at the elbow (0.7 kg) and shoulder (0.4 kg) 
that may be lifted and hold for at least 10 seconds.

The anthropomorphic kinematics of the LiCAS A1, with 
three joints at the shoulder and one at the elbow, along 
with its dimensions (250 mm forearm and upper arm, 
360 mm between left and right arms), makes it easy and 
intuitive to replicate the motion of human operators in the 
realization of tasks requiring a certain level of dexterity, 
like the installation of bird flight diverters on power lines 
as considered in the AERIAL-CORE project [12][13]. 
Figure 2 shows the frame structure of the arms, with 
the shoulder structure that integrates the actuators for 
the flexion/extension motion, the upper arm structure 

supported by the actuators that perform the adduction/
abduction rotation, followed by the medial/lateral rotation 
servo, and the elbow joint actuator. The forearm is a 
simple aluminium link with a Pololu universal mounting 
hub (8 mm diameter, M3 screws) at the tip, used as flange 
for the end effector. Minimizing the weigh at the forearm 
and at the end effector is highly desirable to avoid 
reducing the effective payload of the arms and increase 
the inertia, taking into account that the deflection of the 
joints due to the gravity effect affects the positioning 
accuracy of the end effector.

MECHANICAL JOINT COMPLIANCE (5 - 20 NM/RAD)

The incorporation in all the joints of the arms of a spring-
lever mechanism that transmits the torque of the servo 
actuators to the output links has been proven to be an 
effective feature in extending the robustness, sensing 
capacity, and ability of accommodation of the arms when 
these are exposed to uncertain physical interactions 
with the environment, even more, when the arms are 
operating on flight [5][12][14]. The natural damping and 
elasticity of the compression springs is exploited for 
filtering mechanically force peaks and accommodating 

passively the arms to overloads that, if rigidly transmitted 
to the actuators, might damage the gearbox. This passive 
compliance becomes particularly useful in bimanual 
manipulation tasks or in grabbing situations in which 
the stability and integrity of the aerial platform, the 
environment, or the manipulator itself may be severely 
affected if there is no accommodation to the generated 
wrenches. Table I collects the main specifications of the 
four joints of the arms, including the stiffness.

Table 1
Mechanical specifications of the shoulder and elbow joint of the LiCAS A1.

Shoulder pitch
Flexion / Extension

±90
250
10
15

Shoulder roll
Abduction / Adduction

[-15, 90]
250
15
10

Shoulder yaw
Medial / Lateral Rot.

±90
250
15
5

Elbow pitch
Flexion / Extension

±150
250
15
10

Designation

Motion

Rotation range [°]
Max. speed [°/s]

Max. deflection [°]
Stiffness [Nm/rad]

1 2 3 4  Joint

VERY LOW WEIGHT (2.5 KG)

HUMAN-LIKE AND HUMAN-SIZE (500 MM REACH)    
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Unlike the prototypes in [5][6], the A1 model increases 
the Technology Readiness Level (TLR) in several ways. 
On the one hand, this model is intended to be a product 
rather than a prototype, in the sense that the design 
and manufacturing procedure is refined to reduce the 
assembly time, and increase the torque capacity and 
positioning accuracy by reducing the misalignments and 
clearance in the coupling between the shaft of the servo 
actuators and the output links through the spring-lever 
transmission. The structure of the arms is designed to 
provide a certain level of customization and facilitate its 

transportation, deployment and integration in aerial or 
ground platforms. On the other hand, the LiCAS A1 aims 
to serve as a multi-purpose manipulator for different tasks 
and applications by exploiting its features, as indicated 
before. An extensively tested software architecture in 
C/C++ makes it fast and easy its integration into any 
computer board since it relies only on standard libraries, 
implementing the low level communications with the 
servo actuators, following an object-oriented approach 
for organizing the source code.

Figure 2 
Two views of the LiCAS A1 design, showing the shoulder structure and the left and right arms, with a flange at the wrist point for integrating the end effector. The LiCAS A1 
is a registered Community design (RCD).

3.1. INSTALLATION OF BIRD DIVERTERS ON POWER LINES

A customized version of the LiCAS A1 was developed 
for the AERIAL-CORE project to perform the installation 
of bird flight diverters on power lines, using a multi-
rotor for its transportation, deployment and retrieval as 
demonstrated in the video [17]. Bird diverters are visual 
markers installed on power lines (imposed by regulations 
in many countries to protect avian species) to prevent 
the collision or electrocution of birds. The installation 
of this kind of devices involves significant costs for the 
companies due to the huge extension of the power grid 
and considerable risk for human workers due to the high 
altitude and high voltage of the power lines.
In order to overcome the limited flight time and low 
positioning accuracy of aerial manipulators flying 
outdoors, the proposed concept consists in deploying 
the robot on the power line using the multi-rotor, 

detaching the arms from the aerial platform when the 
base of the manipulator rests on the line. To implement 
this, the robot, depicted in Figure 3, incorporates three 
main modifications with respect to the standard design 
of the LiCAS A1: a rolling base driven by a servo actuator 
that allows the arms to perch and move along the cable 
with high energy efficiency, a magnetic gripper used to 
grasp and install the bird diverters stored in a linear array 
under the shoulder structure of the arms, and a hook-
handle mechanism used to detach and retrieve the arms 
from the aerial platform.
Several successful demonstrations were carried out in a 
section of power line close to the ATLAS Flight Center in 
Villacarrillo (Jaen, Spain), remarking the fast deployment 
time from the take-off area (less than two minutes), fast 
installation of the devices (around 20 seconds per device, 
with 5 meters separation), and the low impact on the 
power line, since the very low weight of the arms does 

This section presents the application of the LiCAS A1 dual arm in four experiments developed in the context of the 
AERIAL-CORE and euROBIN projects.

3. APPLICATIONS
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not cause significant deflection of the cable. The video of the first demonstration on May 2023 can be seen in [17].

3.2. CABLE SUSPENDED DUAL ARM AERIAL MANIPULATION

As part of the AERIAL-CORE project, it was also explored 
the use of aerial manipulators in cable suspended 
configuration motivated by the convenience of insulating 
electrically the multi-rotor from the arms to prevent the 
electrostatic discharge raised when interacting with 
high voltage power lines, which could cause a platform 
fault and crash, as identified experimentally in [18]. Not 
only that, but long reach [12] and cable suspended aerial 
manipulators [13][19] also increase safety and reduce the 
risk of collisions by increasing the separation distance 
between the multi-rotor propellers and the environmental 
obstacles, the power lines in this case.

Some devices like the helical bird flight diverters 
extensively employed on the Spanish power grid and 
in other countries [15] require dexterous manipulation 
capabilities for their installation. Note that the realization 
of maintenance operations like this has been traditionally 
carried out by human workers, either climbing the power 

line, from elevated working platforms, or using manned 
helicopters to reach the workspace. Therefore, taking 
benefit of the human-like and human-size features 
of the LiCAS A1, the arms have been integrated into a 
multi-rotor to perform preliminary tests and evaluate 
the feasibility of conducting manipulation tasks on flight 
using this cable suspended configuration. Figure 4 
shows the take-off manoeuvre carried out by a human 
pilot while the arms grab a helical bird diverter. Several 
practical aspects were derived from these tests. First, 
it is convenient that the length of the cables (employing 
harnesses rope for this purpose) is around one meter 
since too short cables tend to induce undesired 
oscillations that are more difficult to damp, whereas too 
long cables tend to reduce the positioning accuracy in 
the coordinated control of both aerial platform and multi-
rotor. The length of the cable should also be enough to 
facilitate the multi-rotor take-off and landing taking into 
account the height of the landing gear. Second, before 
the take-off, the arms should be separated from the aerial 
platform so the cables are slightly stretched to prevent 

Figure 3 
LiCAS dual arm rolling robot developed for the AERIAL-CORE project to perform the installation of bird flight diverters on power lines. The aerial transportation and retrieval 
of the arms is done using a multi-rotor through a hook-handle mechanism.
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them from tangling. The torque control of the dual arm 
joints should be disabled so the pose of the arms is 
passively accommodated to the floor as the arms are 
lifted. Third, unlike previous works, a 4-Cable Suspended 
configuration is adopted to prevent the shoulder 
structure is tilted when the arms rotate forwards. If the 
center of mass of the arms is within the area defined by 
the four anchor points of the cables, then the reaction 
wrenches will not induce rotations in roll or pitch. Finally, 
experiments reveal that the aerial platform tends to damp 
oscillations relatively fast (in less than 4 seconds) thanks 

to the action of the cascade position controller and the 
aerodynamic damping that dissipates the kinetic energy 
of the suspended manipulator.
The modelling and control of dual-arm cable suspended 
aerial manipulators is still an open topic of interest for 
the robotics research community. Recently, a method 
for modelling, identification and simulation of this kind of 
platform was reported in [20], presenting experimental 
results with the LiCAS A1 along with the CRANEbot 
system at CERN.

3.3. AERIAL PARCEL GRASPING AND DROP

One of the application domains of the European Robotics 
and AI Network (euROBIN project) is the use of outdoor 
robots for sustainable communities, considering the 
delivery of parcels as a representative use case, involving 
aerial, legged, and wheeled-legged robots to explore 
different approaches according to the locomotion 
capabilities of each kind of platform. 

During the celebration of the euROBIN Seville Event on 
15-19 May 2023, the robotics hackathon that took place 
at the GRVC Aerial Robotics indoor testbed brought 
together eight robots from several European research 
centers [21]. The video of the final demonstration of the 
event can be seen in [22]. In this case, the LiCAS A1 was 
used to conduct on flight the grasping of a standard 
parcel (DHL express, size 4) provided by the Centauro 
robot [23], dropping then the parcel on a box carried 
by the Swiss-Mile wheeled-legged robot [24]. Since 

these two operations required significant positioning 
accuracy, the arms were integrated at the base of the 
multi-rotor instead of considering the cable suspended 
configuration, retracting the landing gear to prevent 
the collision with the robots during the handover. For 
this experiment, the arms were tele-operated using a 
pair of LiCAS robots in leader-follower configuration 
as described in [25]. As it can be seen on Figure 5, the 
arms are installed around 15 cm backwards with respect 
to the center of mass of the multi-rotor to compensate 
the mass unbalance caused when the parcel (weighting 
0.5 kg) is grasped. The mechanical joint compliance of 
the LiCAS A1 is particularly useful here to accommodate 
passively the pose of the arms during the physical 
interactions raised during the aerial handover and the 
parcel drop, reducing in this way the perturbations 
exerted on the multi-rotor while flying. The human-
size and anthropomorphic kinematics of the arms also 
contributes to make the operation easy and intuitive for 
the human operator.

Figure 4 
Sequence of images showing the take-off phase of the LiCAS A1 integrated in the multi-rotor in the 4-Cable Suspended configuration while grasping a helical bird flight 
diverter.
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3.4.IN-FLIGHT PARCEL LOAD FOR DELIVERY WITH DRONES

Although the term “aerial manipulation” usually refers 
to the realization of manipulation tasks on flight from 
an aerial platform, with the arms integrated in the 
multi-rotor, a different concept was explored also in 
the context of the euROBIN project, inspired on the 
parcel delivery problem represented in Figure 6. Here 
the LiCAS A1 is supported by a fixed-base structure 

and used to load a small parcel in the front basket 
of a delivery drone. The mechanical features of the 
arms, along with their low cost compared to industrial 
manipulators, result particularly suitable for logistics 
tasks involving the manipulation of light loads. In this 
experiment, the flexibility of the arms facilitates the 
passive accommodation of the multi-rotor during the 
parcel drop, so the LiCAS “helps” the attitude controller 
to adapt to the exerted payload mass. 

Figure 5 
LiCAS A1 integrated on a multi-rotor platform conducting the aerial handover with the Centauro robot from the Istituto Italiano di Tecnologia (IIT) and the parcel drop on 
the Swiss-Mile wheeled-legged quadruped.

Figure 6 
LiCAS A1 holding a multi-rotor while dropping a parcel in the front basket carried by the aerial platform.

3.4.In
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The Lightweight and Compliant Anthropomorphic Dual Arm System Model 1 (LiCAS A1) is the result of five years of 
research in dexterous aerial manipulation carried out at the University of Seville, leading to the development of a reliable 
robotic platform that has been and it is currently being used in several research projects (European, national, and with 
companies). Its very low weight (2.5 kg), human-size and human-like features, and the mechanical joint compliance that 
enhances safety, makes these robotic arms suitable for fast integration and deployment in aerial robotics applications, 
being a cost effective solution compared to industrial manipulators. The paper presented some applications of this dual 
arm system, including practical aspects and research topics to be explored.

CONCLUSION

This work has been funded by the European Commission through the European ROBotics and AI Network (euROBIN, 
Grant agreement ID: 101070596), and through the AERIAL COgnitive integrated multi-task Robotic system with Extended 
operation range and safety (AERIAL-CORE, Grant agreement ID: 871479) project.
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The 2024 International Conference on Unmanned Aircraft Systems, ICUAS ’24, will take place on June 4-
7. It is organized for the first time in the historical Center of Mediterranean Architecture (KAM), which is 
hosted in the Great Shipyard (Megalo Arsenali) of Chania. It is the last of the 17 shipyards located in the 
Venetian port of the Old Town of Chania. The conference is under the auspices of, and it is sponsored by, 
the Technical University of Crete (TUC).  
 

ICUAS ’24 focuses on civil and public domain applications and on the societal impact of unmanned 
aviation, and its effect on everyday quality of life. Although technical challenges cover a wide spectrum 
of topics, of special importance are topics like: 1) bioinspired aerial platforms; 2) hybrid, platforms; 3) 
design for resiliency, 4) human factors, and 5) framework and regulations for integration into the 
national airspace.  
 

ICUAS ’24 brings together, under one forum, national and international organizations, federal agencies, 
industry, the private sector, authorities, end-users, and practitioners, who work towards defining roadmaps 
of Unmanned Aircraft Systems/Remotely Piloted Aircraft Systems (UAS/RPAS), they set expectations and 
technical requirements and standards that are prerequisite to their full utilization and integration into the 
national airspace. Special emphasis will be given to research opportunities, and to ‘what comes next’ in 
terms of the tools and support technologies, and standards, which need to be utilized and implemented to 
advance the state-of-the-art. 
 

ICUAS ’24 offers unique opportunities to meet, interact and shape the future of unmanned aviation, 
worldwide, bringing together the technical, regulatory, and legal communities. Details and logistics about 
the conference may be found at http://www.uasconferences.com and related links.  
 

ICUAS ’24 is fully sponsored by the ICUAS Association, Inc., a non-profit organization, see 
www.icuas.com. It is technically cosponsored by the IEEE Control Systems Society, the IEEE Robotics 
and Automation Society, and the Mediterranean Control Association.  
 

ICUAS ’24 includes the student-focused and student-centered UAV Competition, which offers unique 
opportunities for students to test and compare their skills with those of their peers worldwide. The 
competition is organized in two stages: simulation qualifiers and in-person finals during the conference. 
Details on how to participate in the UAV Competition are available on the conference web. 
 

 

CONFERENCE STRUCTURE 
ICUAS ’24 spans four days. The first day is devoted to Workshops and Tutorials. This is followed by three 
days of technical presentations. The 2024 conference aims to be ‘physical presence’ only with the 
requirement that every accepted paper is presented. 

IMPORTANT DUE DATES 

February 4, 2024: Full Papers / Invited Sessions / Tutorial Proposals Due 
February 15, 2024: UAV Competition: simulation-based scenario 
April 5, 2024: Acceptance / Rejection Notification 
April 5 – April 20, 2024: Early Registration 
April 20, 2024: Upload Final, Camera Ready Papers 

SUBMISSIONS 
Papers: Paper format (two-column) follows IEEE guidelines. Electronic submission will be handled 
through PaperCept - details are available on the conference web site. Submitted papers should be 
classified as Contributed or Invited Session (max. 8 pages), or Poster (max. 6 pages) papers. Accepted, 
contributed, and invited session papers only, will be allowed up to two additional pages for an extra 
charge per additional page. Poster papers should aim at novel and cutting-edge ideas with potential, 
however, not yet fully developed. Invited Sessions: Proposals for invited sessions should contain a 
summary statement describing the motivation and relevance of the proposed session, the invited paper 
titles, and the names of the authors. Authors must submit FULL invited papers. Each paper must be 
marked as “Invited Session Paper”. Workshops and Tutorials: Proposals for workshops and tutorials 
should contain title, list of speakers, and extended summaries (2000 words) of their presentations. All 
contributions (papers, invited papers, proposals for invited sessions, workshops, and tutorials) must be 
submitted electronically through https://controls.papercept.net by the due date.  
Paper Review Process: All submitted papers will undergo a thorough peer review process coordinated 
by the Program Chairs, Advisory Committee Members, IPC members, Associate Editors, and qualified 
reviewers. Each paper will be reviewed by (at least) three qualified reviewers. Each Associate Editor will 
make recommendations. The Program Chairs will finalize and announce decisions by the due date. Each 
submitted paper will be checked for originality through the iThenticate Plagiarism Detection Software.   
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