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Project Progress in Quarter 3/2022
Currently, the consortium is working towards phase I system integration. During the project integration meeting in Melfi, the project has made progress in all technical work packages towards the project objectives in the following tasks:
WP 3—System baseline technologies and enablers
Development of Security and Privacy enabling mechanisms and a
knowledgebase to enable homogenization and information management of the framework and User-driven interfaces and visualizations
WP4—Perception mechanisms
Object detection and localization for grasping, scene perception
for the robot, human pose detection and speech control for modules were implemented or set up (see also page 4)
WP5—Cognitive robotics and adaptive workstations
The first prototypes of the adaptive workstation for manual assembly and the robot have been set up at the campus manufacturing hall in Melfi (see page 4).
WP6—Data-driven digital twin of the production process
The discrete event simulation module of the Digital Twin of the
production process has been introduced (see page 3).
WP7—AI for predictive models of human behavior and production evolution
The Intelligent manufacturing execution system for Ergonomics
and productivity data analytics has been set up (see page 3)
WP8—Integration, pilot implementation and evaluation
Demo activities according to the integration strategy for system
integration and deployment in phase 1 have been conducted during the first integration meeting (see also page 2)
September 2022

Meetings
Bimonthly technical
meetings have been
held to coordinate
the progress across
the work packages.

The first plenary and
integration meeting
was held at the Stellantis plant in Melfi
between 11.07.15.07.2022
See page 2 for details

Upcoming
Q4/2022
The Review period
of project phase I
starts in September
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Results of the phase I Integration
period
The FELICE consortium met from the 11-15th of July at the campus manufacturing hall of CRF at the Stellantis plant in Melfi, Italy, to integrate their developed technologies into the FELICE system prototype for phase I of the project.

The key goal during the integration period was to
set up the hardware for use in the car door assembly use case at the campus manufacturing
hall of CRF. Including the adaptive workstation
prototype of phase I, the FELICE cobot, camera
systems as well as the computing and networking
infrastructure needed for communication, visualization and intelligent workflow orchestration.
The team can be seen on the assembly line posing with
the robot and adaptive workstation prototype

Bringing an array of complex systems together is
a difficult task. Experts from 13 partners over Europe are working together in FELICE to achieve this
goal.
Apart from integrating the prototypes in the venue
at Centro Ricerche Fiat (CRF), a series of test cases, verifying the needed key functionalities of the
system, were conducted based on the demonstrations outlined in the June 2022 newsletter.

FELICE coordinator Dr. Maria Pateraki (ICCS) presents
the progress of the Object detection and localization
module

Apart from system integration activities, the consortium assembled to present the progress on
their tasks concerning the first phase of the project. Due to the ongoing pandemic, the consortium
was excited to fully meet in person for the first
time.

The team during a trip to the antique city of Venosa
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During one of the evenings, the team made a trip
to the antique city of Venosa, which is the birthplace of the famous roman poet Horace.
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FELICE Technologies in focus
Intelligent execution system (orchestrator)
At the integration in Melfi, FHOOE set up the continuous integration (CI) pipeline for the intelligent
manufacturing execution system (iMES). The iMES is responsible for the orchestration of the assembly
processes in the FELICE system.

„One key innovative aspect of the iMES is the automated optimization of assembly workflows considering the tradeoff
between reduced ergonomic risk and increased productivity“
- Dr. Andreas Beham, FHOOE work package leader and quality assurance manager

The task of iMES includes issuing commands to the FELICE hardware, reacting to sensory inputs, and
processing ergonomic information, such as posture-based indicators. During the integration, changing the height of the adaptive workstation was tested successfully, triggered by the iMES’ user interface, by voice command, or as part of the workflow execution runtime. In addition, to the interconnection with the physical hardware and sensors the iMES exchanges messages with a digital twin of the
assembly line. Using this digital model the iMES successfully issued different workflows to the assembly stations and thus also prescribed the location and actions of the robot. Using the digital twin the
iMES reaction to a change in operators’ efficiencies could be successfully tested.

Digital Twin
The FELICE Digital Twin is developed by CAL-TEK Ltd and will be comprised of different modules providing a simulation environment for the
assembly processes. In phase I the discrete event simulation (DES) module of the Digital Twin software has been developed, which is responsible for the execution of fast time simulations, enabling a preliminary
what-if analysis for the execution system.
The module is divided into five sections: The input section is used to set
the value of the input parameters of the simulation model. The output
section is used to monitor the performance measures of the simulated
assembly line. The remaining sections include the processing logic as
well as 2D animation and 3D animation which allow the user to clearly
observe the performance of the built system.
One of the main capabilities of the DES system is its flexibility: the ability
to generate countless scenarios and perform what-if analyses while interacting with the orchestrator.
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CAL-TEK Ltd is a Software company from
South Italy, developing the data driven
digital twin of the production process in FELICE, as well as leading the phase I system integration.
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First look into the
mobile FELICE
cobot

The mobile manipulator scaled
for human-robot cooperation,
developed by ACCREA
engineering, is equipped with a
mobile platform, an arm and a
display where a robotic face or
a user interface is displayed.

Its lightweight arm has force
sensing capabilities so that the
contact with the environment
and the workers may be
properly handled. The gripper
has intelligent mechanics
enabling both pinch grip and
power grip with a single motor
drive. The robot is designed to
help factory workers with daily
tasks like fetching tools and
workpieces.

Object detection and localization aims to estimate
the accurate 6D pose of industrial objects to support
human-robot collaboration and object grasping.
It retrieves image data from an RGBD camera sensor
mounted on the robot arm and exploits
advanced Machine and Deep Learning methodologies
to achieve real-time object localization.
- Developed by ICCS

Scene perception is responsible for keeping
track of FELICE’s collaborative robot location in
the environment. To achieve this, an RGB-D
image stream from the robot navigation
camera is received and processed with a
feature-based visual simultaneous localization
and mapping (vSLAM) algorithm in order to
maintain an updated map of the assembly shop
floor.
Current development focused on a visual
localization component that given a single
image, performs place recognition followed by
6D pose estimation using an offline map.
- Developed by FORTH

The robot is deployed in the car
door assembly use case at the
campus manufacturing hall of
CRF at the Stellantis plant in
Melfi, Italy.

Speech and gesture control allows
workers to interact with the robot
directly and dynamically change the
workflow e.g. by requesting tools. The
algorithms in FELICE are optimized for
noisy industrial environments.
- Developed by UNISA

Implementation of a ROS-based
manipulation and grasp planning
system on the robot as well as
software integration of the robot arm
and the gripper to perform smooth
trajectories and grasping actions.
A novel grasping approach of applying
domain adaptation to novel objects by
generating evolved objects is used
when grasping a newly introduced set
of industrial objects with an associated
lack of training data.
- Developed by PROFACTOR
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FELICE NEWS
FELICE project Amendment
The FELICE project partners agreed to extend the project by three months until
the end of September 2024 to a total project runtime of 45 months. The updated
work plan including the information on the Amendment can be found on the FELICE website.
Learn more

FELICE at the aMAZEing Robot Challenge
FELICE Project coordinator Maria
Pateraki presented the FELICE
project at the aMAZEing Robot
Challenge at the Technical University of Crete in Chania, Crete.
Learn more

FELICE gains momentum on
TWITTER
The FELICE consortium celebrates
over 500 followers on Twitter.
Join us to get the latest news and
insights into the cutting-edge
technologies used in FELICE.
Learn more

Fraunhofer IML at the 2022 AHFE conference
Fraunhofer IML presented a concept of 3D proxemics at the 13th International Conference on Applied Human Factors and Ergonomics (AHFE 2022) in New York.
Find out more

Profactor at the ETFA 2022 conference
A publication by FELICE consortium member Profactor has been accepted for the
IEEE International Conference on Emerging Technologies and Factory Automation
(ETFA 2022).
September 2022
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Phase I Publications & Press
Several scientific publications regarding the technologies of
the FELICE system phase I prototype are currently in development or accepted and awaiting publication. A current list can
be found on the website or the official FELICE Zenodo channel:
All FELICE publications & FELICE on ZENODO
Scientific Publications
Akkaladevi S.C. et al. (2021) Programming-Free Approaches for Human–Robot Collaboration in Assembly Tasks. In: Wang L., Wang X.V., Váncza J., Kemény Z. (eds) Advanced Human-Robot Collaboration in Manufacturing. Springer, Cham.
DOI: https://doi.org/10.1007/978-3-030-69178-3_12
Link: https://link.springer.com/chapter/10.1007%2F978-3-030-69178-3_12

Conference publications
M. Lourakis and G. Terzakis, (2021) “A Globally Optimal Method for the PnP Problem with
MRP Rotation Parameterization,” 2020 25th International Conference on Pattern Recognition (ICPR)
DOI: https://doi.org/10.1109/ICPR48806.2021.9412405
Link: https://ieeexplore.ieee.org/document/9412405
J. Jost, T. Kirks, S. Chapman and G. Rinkenauer, “Keep Distance with a Smile – User Characteristics in Human-Robot Collaboration,” 2021 26th IEEE International Conference on
Emerging Technologies and Factory Automation (ETFA)
DOI: https://doi.org/10.1109/ETFA45728.2021.9613601
Link: https://ieeexplore.ieee.org/document/9613601
Conference special sessions and workshops
ERF 2021: Workshop on Human-Robot Collaboration & AI for Sustainable Production
ISM 2021: Co-organisation of the workshop on Human-Robot Collaboration & AI for
Sustainable Production
I3M 2021: Special session introducing the FELICE project
ERF 2022: Organization of four workshops on robotics for sustainability

FELICE in press
FELICE was featured in the Magazine Austria Innovativ Issue 6-2021 as one of the most
promising projects of Austrian Universities of Applied Sciences (German language)
FELICE was featured in the March 2022 issue of the PLATINUM business, research and innovation Magazine (Italian or English language)
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https://twitter.com/FeliceH2020
https://www.linkedin.com/company/
h2020feliceproject/
FELICE H2020 Project
https://www.felice-project.eu/

This project has received funding from the European Union’s Horizon 2020
Research and Innovation program under grant agreement No 101017151.
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