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Guillem Alenyà

Director

In this report you can find a summary of our activities du-
ring the last biennium at the Institut de Robòtica i Infor-
màtica Industrial.

In this period we have consolidated our scientific capa-
city and international leadership, increasing the quantity 
and quality of our publications, projects and collabora-
tions, following the strategic research program of the Ma-
ria de Maeztu Unit of Excellence. In 2020, like in the rest of 
the world, the pandemic impacted us strongly, preventing 
access to our labs and robots and hindering most of our 
experimental work. However, despite the adversities, we 
continued working from our homes, adapted our routines; 
and moved forward our research with the limited resour-
ces we had. We were one of the first units to reestablish 
activities in the University, including pilot studies in our 
premises and outside that required personal protective 
equipment and thorough cleaning routines. 

It was a challenging year, but it has served us to unders-
tand how important it is to enable robots and other tech-
nologies with the capacities and skills to help society in 
difficult times.

November 2020 started our 25th anniversary, that we 
hope the pandemic lets us celebrate with several activi-
ties by the end of 2021. Only a handful of the researchers 
that are now in the institute lived the birth of our institute. 
They can certify how dramatically the institute has grown, 
especially during the last 5 years. From these we would 
like to particularly highlight the creation of a spin-off com-
pany, two patents and a licence, consolidating our growth 
in technology transfer, plus the renewal of our TECNIO 
accreditation. It is also remarkable the excellence of the 
research done during these last years, with 11 new research 
projects, four PhD thesis awards. A special mention to the 
recognition of Prof. Carme Torras with the ”Julio Rey Pas-
tor” National Research Award 2020, among other awards.

We think it is also important to highlight the creation, at the 
end of 2020, of the IRI Gender Equality Committee. We 
strongly believe that our future will be much better with a 
balanced gender representation in our research teams. We 
have a long road ahead of us to achieve real equality, and 
we started with outreach activities and working towards 
the implementation of an institute gender plan. You will 
find more information on the outreach activities and gen-
der equality data in the following pages.

We have taken over the direction of the IRI at the end of 
2020. The rapid growth our institute has gone through in 
the last years presents many management challenges and 
responsibilities that we take over with encouraging initiati-
ves and the conviction that IRI will continue to be an inter-
national reference centre. 

Without further due, we encourage you to explore this 
report that our communication team prepared thoroughly 
for all of us.

WELCOME!

Júlia Borràs

Deputy Director

“It was a challenging 
year, but it has served 
us to understand how
important it is to 
enable robots and 
other technologies 
with the capacities 
and skills to help 
society in difficult 
times.”
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The Institut de Robòtica i Informàtica Industrial is a Joint University 
Research Institute of the Spanish Council for Scientific Research (CSIC) 
and the Technical University of Catalonia (UPC).

The Institute conducts basic and applied research in robotics and 
automatic control. It was created in November 1995 and is located in 
the Parc Tecnològic de Barcelona, in the Faculty of Mathematics and 
Statistics building in the South Campus of UPC in Barcelona, Spain.

ADDRESS:
Parc Tecnològic de Barcelona, 
C/ Llorens i Artigas 4-6. 08028 Barcelona, Spain 

DIRECTOR

Juan Andrade
(until 10/20)

DEPUTY DIRECTOR

REPRESENTATIVES

Guillem Alenyà

GENERAL MANAGER

DEPARTMENT HEAD

ORGANIZATION

Victoria Osuna

Pablo Jiménez

PhD Members: Guillem Alenyà (until 10/20)

               Patrick Grosch (since 11/20)

PhD Students: Víctor Vaquero (until 10/20)

               Alberto Olivares (since 11/20)

Support: Eduardo Ballesteros (until 10/20)

  Sergi Hernández (since 11/20)

Júlia Borràs

COMMITTEES

The IRI Board has designated independent committees that work and 
give account on various themes.

GENDER EQUALITY COMMITTEE 
This Committee aims at fostering initiatives to improve women 
participation in robotics and control, both internally in our institute 
and in our education system and society. Its members are: Júlia 
Borràs (coordinator), Gabriela Cembrano, Anaís Garrell and Joan 
Vallvé. You can find more information at page 16.

OCCUPATIONAL HEALTH AND SAFETY COMMITTEE 
The objective of this Committee is to improve Health and Safety 
in the workplace. Its members are: Victoria Osuna (coordinator), 
Eduardo Ballesteros, Ferran Cortés, Sergi Foix, Sergi Hernández.

EXTERNAL SCIENTIFIC ADVISORY BOARD
IRI counts with an External Scientific Advisory Board (SAB) which 
assumes tasks related to the evaluation of our MdM strategic research 
program as well as supervision and scientific guidance. This board is 
formed by these four internationally recognized scientists:

          Prof. Alin Albu-Schäffer, German Aerospace Center, 
          Germany, SAB President
          Prof. Chris Melhuish, Bristol Robotics Lab, 
          Univ of the West of England, UK
          Prof. Cesare Alippi, Politecnico de Milano, Italy

          Prof. Tomás Lozano-Pérez, MIT, USA

OVERVIEW

(since 11/20)

(since 11/20)
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Alberto SanfeliuPrincipal Investigator

Juan Andrade
Gabriela Cembrano
Francesc Moreno
Josep Maria Porta
Federico Thomas

Carme Torras

Guarantors

July 2017 - June 2021

2 M€Budget

Period

Exploiting recent advances in the area of visual object recognition, na-
tural language processing, and their combination by means of machine 
learning tools, we seek to advance the way a human can instruct a robot 
using solely natural language and standard gestures.

4. Robot learning using 
natural communication 

We seek to develop an innovative fuel cell system tailored to assistive ro-
botics applications with improved efficiency, reliability and lifetime, ad-
dressing the problems of space (high energy density) and weight (high 
specific energy). 

5. Energy supply and 
optimization

Robots need to react in real time and reliable alongside humans. Hence, 
the objective is to work on controllers that can change parameters in 
real time, efficiently handle constraints and disturbances, and detect 
faults and reconfigure to maintain functionality.

6. Supervision and control 
of complex dynamic 
systems 

Many risks and regulatory issues still need to be resolved prior to the 
deployment of helper robots. These issues have passed until now 
overwhelmingly unattended, concentrating research efforts in develo-
ping the technologies and the prototypes, but they can no longer be 
obviated. 

7. Ethical, regulatory and 
philosophical aspects of 
social robotics

OVERVIEW

The María de Maeztu scientific excellence seal has been awarded to IRI by the Spanish State Research Agency for the 
period 01/07/2017-30/06/2021. A 4-year Strategic Research Programme is being conducted in Human-Centered Robotics.

The concept of human-centered robotics addresses the many different situations in which robots are in close contact and 
interact with humans. These include, but are not limited to, social robotics with significant human-robot interaction, co-
llaborative robotics in which humans and robots work together to achieve a common task, or assistive robotics in which 
robotic technologies are exploited to help the elderly or the impaired. 

7 key core challenges were identified that apply to all these domains, and translate into these 7 specific scientific objectives 
of significant relevance and novelty.

Human-Centered Robotics

Robots need to be accessible to the non-expert. Research is needed to 
find ways to allow a robot to interact with people in a natural and intui-
tive way, combining multiple sensing modalities to understand gestures, 
and to produce socially acceptable gestures and motion.

1. Empathic natural human 
robot interaction and 
collaboration

Localization and mapping is a key component of any assistive robotics 
solution, and it is perhaps one of the most studied topics in robotics. 
There is today a general consensus on the mathematical formulation of 
the problem and on the computational tools needed for its solution. The
objective is now to provide robustness, reliability and scalability.

2. Robust localization 
and mapping

MDM STRATEGIC 
RESEARCH PROGRAM 

OVERVIEW

Textile manipulation would open a whole range of possibilities. We seek 
to develop a theory of cloth manipulation using tools from computatio-
nal topology and machine learning, and to develop the adequate end 
effectors and tools to handle cloth with dexterity.

3. Dexterous textile 
manipulation
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SCIENTIFIC PUBLICATIONS PhD THESES DEFENDED

Technical ReportsBooks and Book Chapters

Conferences Journal Articles 2019

2020see page 62 see page 70

RESEARCH PROJECTS COMPETITIVE RESEARCH FUNDS

Secured funds 
in thousand of €

Running projects 
in 2019/2020

CSICRegional

European National

see page 22

Tech Transfer

CSICRegional

European National Tech. Transfer

22

21

11

18

30

111,8

601,3

49,7

299

316

102

6

11

115

8

117

14

1376,8

254 17

OVERVIEW

IRI IN NUMBERS

STAFF MEMBERS

STAFF EVOLUTION

In the biennium 2019-2020, our center continued 
its role as a scientific reference in the fields of 
robotics and automatic control in Spain.

Our research staff published 255 scientific papers 
in journals and conferences in the period 2019-
2020. Growth is appreciated not only in the 
quantity of publications, but also in quality, in the 
last four years the number of D1 and  Q1 articles 
published in high ranking journals also increased.

2018

2017

2019

2020

30 150120

Doctors

PhD Students

Support

Services

60 90

141338 51

15

15

16

32

40

43

39

63

63

13

13

13

TOTAL during 2020: 194 persons

OVERVIEW

Permanent 
Research Staff 
and Postdocs43 63 PhD

Students

Support and 
Technical Staff13 Undergraduate 

and Master 
Students59

Service 
Staff16 Robots25
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Fuel Cell Control Laboratory 

The Fuel Cells and Energy Systems Laboratory is used to test and validate con-
trollers for fuel cell based systems, hydrogen systems and other electroche-
mical devices used for energy storage.  The laboratory has five test stations, 
provided with oxygen, hydrogen, nitrogen and synthetic air. Depending on 
the type of experiment, each station is designed with a specific functionality. 
Test station 1 is used to characterize simple single cells as well as low and me-
dium-power fuel cell stacks. Test station 2 is based on a 1200 watts fuel cell 
and is used for the connection of different electrical converters and energy 
storage systems to validate different control strategies and different levels 
of hybridization. The 3rd test station utilizes an environmental chamber as 
its main element, which controls relative humidity, temperature and oxygen 
concentration. Built on a vertical panel, test station 4 has all the components 
of a standard automotive system based on fuel cells. The fifth station is based 
on a 100 watts fuel cell and metal hydride hydrogen storage tanks, so it is a 
portable station focused on demos.

Perception and Manipulation Laboratory

The Perception and Manipulation Laboratory is the facility devoted to experi-
mentation on the topics of this research line. It occupies 142 m2 in the second 
floor of the FME building, and a large part hosts a life-scale mock-up of a small 
apartment (35 m2). Two PAL one-armed mobile TIAGo robots dwell within the 
apartment, but are occasionally taken out for experimentation elsewhere. The-
re is also a manipulation area equipped with two WAM robot arms and a KI-
NOVA manipulator, and workplaces are distributed along the perimeter. Next 
to the laboratory, with a direct view through a window, there is the Scientific 
and Technical Lab support office.

The Laboratory is further equipped with commercial and self-developed gri-
ppers, sensing devices, and augmented reality systems. Laboratory service 
offers quick experimental setup, several standardized software tools, and ex-
pertise in robot control and perception algorithms. The Lab also hosted the 
Humanoids Lab Initiative in the past, and we still keep 15 small humanoid ro-
bots for educational or promotional purposes.

Water-cycle Control Systems Laboratory

The aim of this laboratory is to test and validate modelling and control develo-
pments for dynamic systems associated to the water cycle. Hence, it provides 
platforms of pressure, flow and level processes, over which it is possible to 
implement real-time advanced control strategies. This laboratory is also open 
to offer services to other teams in the research community. 

OVERVIEW

FACILITIES

Kinematics and Robot Design Laboratory

The Kinematics and Robot Design Laboratory was created thanks to the finan-
cial support of the VALTEC program, co-financed with FEDER funds, of the 
Autonomous Government of Catalonia. It was initially created to validate the 
practical interest of our parallel robot designs, but it has rapidly derived into 
an active lab where the prototypes designed by the researchers of the Group 
of Kinematics and Robot Design are implemented as proofs of concept. In the 
2019-2020 period, we have been working on the relocation of the Lab to a new 
space.

LABORATORIES

Mobile Robotics Laboratory

The Mobile Robotics Laboratory is an experimental area primarily devoted to 
hands-on research with mobile robot devices. The lab includes two service 
robots for urban robotics research based on Segway platforms, a dual arm 
mobile manipulator custom built by the company PAL Robotics, a 4-wheel 
rough outdoor mobile robot, a fully automated electric vehicle, a six-legged 
LAURON-III walking robot, 3 Pioneer robots, three aerial autonomous robots 
(from 500gr to 5Kg of payload) and a vast number of smaller robots, sensors 
and cameras. The laboratory is also equipped with an aerial test area (4x7m2) 
which includes a 12-IR-camera Optitrack positioning system.

Barcelona Robot Laboratory

The Barcelona Robot Lab encompasses an outdoor pedestrian area of 10.000 
sq m., provided with 21 fixed cameras, a set of heterogeneous robots, full wifi, 
3G/4G coverage and partial GPS coverage. It has the capability to process real 
time images for robotic applications. The laboratory is used for urban pedes-
trian mobile robotics research in national and European projects. This lab is 
supported by the European project TERRINET and  the national project BRUL.

OVERVIEW
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SERVICES 

Administration

OVERVIEW

Staff: Ferran Cortés Patrick Grosch

Mechatronics 
Workshop &
Lab Staff

The Workshop provides support in the design, construction, and maintenance of electric, 
electronic, and mechanical devices and prototypes for the research projects carried out at IRI, 
as well as a warehouse of spare parts and materials. Current rapid prototyping equipment at the 
Workshop includes laser cutter for organic materials (CO2), laser cutter for metallic 
materials (fiber), 3D plastic printers and an electronic design workbench. The workshop provided 
support to Terrinet European project and BRUL National project.

Outreach &
Tech Transfer
Office:

Staff: Anais Morales Víctor Vílchez

The Outreach and Tech Transfer Office is in charge of managing dissemination and outreach 
activities, including press releases or media contact as well negotiation and management of tech 
transfer agreements and initiatives with industry. The office is also in charge of graphic design 
applications for on and off channels, audiovisual production and social media management.

Staff:
Eduardo Ballesteros
Esther Expósito (until 08/2019)
Carme Fernández

César González
Eva Llavería (until 12/2019)
José López (since 12/2020)
Sonia Magaña (until 08/2020)

Victoria Osuna
Neus Salleras
Ma del Mar Serre (since 09/2020)
Andoni Vitales (since 03/2020)

The IRI IT service (IRITIC) is responsible for all the computer and communications infrastructure 
of the Institute, as well as user support. We have a small data center properly suited with rack 
servers and communications devices.

Staff: José Lázaro José Luis Roncero

IT Service
Staff

The Institute has the support of an administrative service in charge of all accounting related to 
projects and contracts as well as the management of the whole Institute’s human resources, 
space and equipment.
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SUSTAINABLE DEVELOPMENT GOALS

Horizon Europe 2021-2027 

Alignment with the 2030 Sustainable Development Goals: IRI research strategy is being developed having the Agenda 
2030 in mind. In particular, it is related to the next following sustainable development goals:

27 PROJECTS: AI4EU, IPALM, LOOMING, GAUSS, ICCS, 
TERRINET, LOGIMATIC, AEROARMS, EB-SLAM, HUMOUR, 
KINODYN, MEQUIRP, BRUL, SIMBIOTS, GREAT, TRREX, 
AIPICS, SLD, SCIACE, TOFMAN, DOGS, RELAPP, LCAS, 
DEEPSOCCER, PERSEO, SMART FACTORY, IKERCON.

9 PROJECTS: LOGIMATIC, ECHORD++, COLROBTRANSP, 
REFER, ROCONTRANSP, CARNET 19, CARNET 20, 
DITCAV, SUMASA.

7 PROJECTS: DOVELAR, FLOWBAT, HYBCN, 
INNBALANCE, INCITE, COSIN, CHEERFUL.

4 PROJECTS: BURG, CLOTHILDE, SOCRATES, 
COL-VI.

4 PROJECTS: EFFIDRAIN, DEOCS, CETAQUA, 
STOPIT.

1 PROJECT: IMAGINE

Furthermore, we are aligned with the Horizon Europe Strategy 2021-2027 in touching on five of its six clusters of global 
challenges:

Health

Civil Security for Society 

Climate, Energy and Mobility

Food systems

Digital, Industry and Space

Artificial Intelligence and robotics.
Advanced computing and Big Data.

Energy supply and storage. Clean, safe and 
accessible transport and mobility.

Disaster-resilient societies.

Areas of intervention: Tools, technologies and 
digital solutions for health and care.

Food, Bioeconomy, Natural Resources, 
Agriculture and Environment.

1
2
3

4
5
Regarding the Spanish Strategy for Science, Technology 
and Innovation 2021-2027 we are directly related to: 

4.1    Artificial Intelligence and Robotics.
4.3   Modelling and mathematical analysis to provide                
        solutions for science and technology.

OVERVIEW

% of papers with 
female last author

Future

GENDER EQUALITY COMMITTEE 
In 2020, IRI created its first Gender Equality Committee. The team, formed by Júlia Borràs (coordinator), Gabriela Cembrano, 
Anaís Garrell and Joan Vallvé, aims at fostering initiatives to improve women participation in robotics and control, both inter-
nally in our institute and in our education system and society. 

You can reach the committee by mail at igualtat@iri.upc.edu

Our productivity data shows to be equivalent for men and women, but female researchers are only up to 20% of our 
personnel, resulting in less projects and publications led by women to reach the society. From now on, IRI will put an 

active effort to change this trend.

% of papers with 
female 1st author

% of projects with 
female PIs

→2019
11,25%

2020
20,75%

Permanent Research Staff

Postdoctoral Researchers

PhD Students

Undergrad Students

2019
15,89% Future→

Future→2019
23,25%

2020
21,69%

2020
25,80%

OVERVIEW

Women at IRI
by proffesional 
category

0

5

0

5

0

20182017 2019 2020

15%

10%

30%

25%

20%
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2020

25TH ANNIVERSARY

1995

OVERVIEW

IRI’s 25th anniversary took place in 2020 but the 
pandemic hindered a proper celebration of the 
event. Instead, a 25th Anniversary Committee was 
created with the aim of planning diverse activities 
to be celebrated during the forthcoming year,  un-
der more favorable circumstances.

Most of the founding IRI researchers came from the 
former Institut de Cibernètica, while others  came 
from the UPC departments of ESAII and LSI. 

At the beginning, the premises were located at the 
Nexus building in UPC’s Campus Nord, but in the 
year 2001 the institute moved to the second floor 
of the recently created Parc Tecnològic de Barcelo-
na, in the South Diagonal Campus of UPC. The Parc 
Tecnològic was officially inaugurated by former 
President of the Generalitat, Jordi Pujol. In 2004-05 
the premises were expanded with additional space 
at floor level 0, which hosted the Mobile Robotics 
Lab, and some years later (2010) also the Kinema-
tics and Robot Design Lab, as well as the Workshop. 
In the second floor, the Advanced Robotic Cell Lab 
and the Fuel Cells Lab were created (2004), and the  
Water-cycle Systems Control Lab also (2010).

IRI was formed at the beginning by three research 
groups: Robotics, Automatic Control and Computer 
Graphics. However, towards 2006-07 the CG group 
created their own research centre, which later beca-
me the ViRVIG. This meant restructuring IRI into the 
four research groups at present.

In November 2008 IRI became a Joint University 
Research Institute  (CSIC-UPC). This very same year 
also the Barcelona Robot Lab was created, a wide 
sensorized area in the North Diagonal Campus of 
UPC to experiment on outdoor navigation and HRI 
with mobile robots.

Outreach activities were fuelled in 2011 by the pre-
sence of IRI in social networks, including Facebook 
and Twitter accounts, as well as a YouTube channel.

The constant growing of IRI (from about 70 people 
in 2007 to over 190 at present) has also motivated 
the need for more space. And in response to this 
demand, recent agreements with the ESAII depart-
ment, the FME and the ETSEIB, have granted the 
expansion towards the 2nd floor East wing of FME, 
which now hosts offices and the Perception and 
Manipulation Lab, as well as in the ETSEIB (across 
the street), now hosting offices and laboratories of 
the Kinematics and Robot Design group.

IRI has been led by five directors:  Rafael Huber 
(1995 – 2006), Federico Thomas (2006 –2008), Al-
berto Sanfeliu (2008 – 2014), Juan Andrade (2014 
– 2020), and Guillem Alenyà (since 2020). 

Testimonies of the success of their and the collec-
tive endeavor are the completion and ongoing lar-
ge number of National and European projects and 
publications in international journals and conferen-
ces, as well as recognitions and awards such as the 
Maria de Maeztu scientific excellence seal (2017), 
the TECNIO seal (2018, renewed in 2020) and ERC 
Advanced Grant “Cloth Manipulation Learning from 
Demonstrations” awarded to Prof. Carme Torras 
(2018), who was also awarded recently with the 
Spanish and the Catalan National Research Awards.
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IRI launchs its first spin-off: DATISION.

Best PhD Thesis Award in Control Engineering, Spanish 
Automation (Ye Wang).

IRI receives TECNIO accreditation.

Best PhD Thesis Award in Robotics GTRob (Adrià Colomé).

ISA Transactions Best Paper Award (Julián Barreiro and 
Carlos Ocampo).

IRI@ERL team winner of ERL competitions.

Carme Torras achieves ERC Advanced Grant for 
her project CLOTHILDE.

IRI is recognized as a María de Maeztu Excellence 
Unit 2017/2021.

Best Spanish thesis in Control Engineering, CEA 
Springer (Julián Barreiro).

Francesc Moreno wins the Google Faculty 
Research award. 

Carme Torras receives the National Research 
Award “Julio Rey Pastor” from the Spanish 
Government.

Carme Torras joins several important advisory 
committees (Spanish Government constitu-
tes the Artificial Intelligence Advisory Council, 
Renewal of CSIC’s Ethics Committee, Creation 
of UPC’s Ethics Committee).

IRI renews its TECNIO accreditation.

Best PhD Thesis Award in AI, Marc Esteva Vi-
vanco prize (Gerard Canal).

5th IRI Director: Guillem Alenyà (since 2020).

2
0

17

2
0

18

2
0

19

2
0

2
0

Agreement for the new location of IRI 
in the Barcelona Technology Park. 

Inauguration of the 
Barcelona Technology 
Park.

Agreement for the expansion
of the IRI premises in the
Barcelona Science and 
Technology Park is signed.

Accounts are open 
on Social Media.

Best Robotics PhD Award of 
GTRob CEA-IFAC (Oriol Bo-
higas).

1st IRI Director: Rafael Huber (1995 - 2006).

Founding agreement is signed 
between the president of CSIC 
and the rector of the UPC.

IRI officially begins its activity in the 
Nexus building with three research 
groups: Automatic Control, 
Robotics and Computer Graphics.

2nd IRI Director: Federico Thomas (2006 - 2008).

IRI is restructured into one single department, with 
four research groups: Automatic Control, Kinema-
tics and Robot Design, Mobile Robotics and
Perception and Manipulation.

3rd IRI Director: Alberto Sanfeliu (2008 - 2014).

IRI becames a Joint University Research Institute 
CSIC-UPC.

IRI 20th anniversary.

IRI’S HISTORY

2
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Best PhD Award, Euron Georges 
Giralt (Juan Andrade).

4th IRI Director: Juan Andrade 
(2014 - 2020).
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The Institute’s research activities are organized in four research lines:
 (1) Kinematics and Robot Design
 (2) Mobile Robotics
 (3) Perception and Manipulation and 
 (4) Automatic Control. 

Three of them tackle various aspects of robotics research, including indoor 
and outdoor human centered human-safe robotics systems, and the design 
and construction of novel robotic mechanisms. Efforts in the fourth line are 
aimed at research on modeling, supervision and control on energy systems 
and the water cycle.

RESEARCH 
LINES

IRI’s research activities are funded primarily by grants from various EU
Research and Innovation Programs and by competitive funds from the Spa-
nish State Research Agency and the Spanish Center for the Developments 
of the Industrial Technology through various research funding programs. 
Other sources that support our research include projects funded by the 
Government of Catalonia, by our hosting institutions (CSIC and UPC), and 
through technology transfer contracts.

RESEARCH 
PROJECTS

Kinematics and Robot Design

page 24

Mobile Robotics

page 30

Perception and Manipulation

page 38

Automatic Control

page 46

RESEARCH
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Kinematics and Robot Design

Mobile Robotics
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Researchers:
Enric Celaya 

Lluís Ros 

Vicente Ruiz de Angulo 

Federico Thomas

PhD Students:
Ricard Bordalba 

Siro Moreno 

Soheil Sarabandi

Arya Shabani

Fernando Patricio Urra

Support Staff:
Arnau Valls

Robots: 
E-Bola

Gonorobot

White Herpes
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OVERVIEW

and reliable way. Broadening such knowledge is essential 
for the development of the increasingly-sophisticated devi-
ces of today’s robotics, which must be designed to opera-
te within prescribed workspaces, dexterously manipulating 
objects, and avoiding singular configurations and collisions 
with the environment at all times. Our efforts focus on de-
veloping theories to analyze the behavior of such systems, 
and on experimenting with physical constructions of the 
systems. The group activity is organized around four princi-
pal lines: robot design and construction, kinematic analysis, 
planning and control with dynamical constraints and plan-
ning and control of compliant motions. 

The Kinematics and Robot Design Group carries out re-
search on the design, construction and motion analysis 
of complex mechanisms and structures. In robotics, these 
devices are parallel manipulators, multi-fingered hands, re-
configurable mechanisms or cooperating robots, to name 
a few. However, they appear in other domains too, as me-
chanistic models of locomotive organisms, molecular com-
pounds or nano-structures.

The group seeks to extend the current knowledge on com-
plex articulated systems, and how the motions of such sys-
tems can be planned, simulated, and controlled in an efficient
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The group develops methods for closed-chain mo-
tion planning. In robotics this problem appears, for 
instance, in parallel manipulators, in constraint-ba-
sed object positioning, or in surgery and humanoid 
robots. The problem also appears in biochemistry, 
when searching for low-energy paths between di-
fferent molecular conformations. The group ad-
dresses this problem using novel higher-dimen-
sional continuation methods that characterize the 
configuration space in an incremental way. In the 
2019-2020 period, we incorporated dynamical as-
pects in the path planning process. Thanks to this 
work, we can now generate energetically efficient 
trajectories which are similar to the ones performed 
by humans in similar tasks. We also explored the 
use of optimization tools to improve the returned 
trajectories to, e.g., make them energetically effi-
cient or to reduce the time to complete a given 
task.

Planning and control with 
dynamical constraints

To perform manipulation tasks, a robot establishes 
physical contact with objects in the environment 
and eventually moves these objects by exerting 
forces and torques. Thus, the planning of manipu-
lation tasks requires reasoning about the possible 
contacts and about the forces resulting from (or li-
mited by) them. In the last two years we have been 
working in introducing these aspects in our plan-
ners.

Planning and control of 
compliant motions

RESEARCH

The group designs and constructs innovative me-
chatronic devices, mainly based on parallel architec-
tures. Our developments include the “Wrenchpad” 
(a six-axis tactile pad), several tensegrity-based 
robots, a pentaglide, several variations of the Gou-
gh-Stewart platform, and different cable-driven ro-
bots. The group also works on the development of 
reconfigurable robots. These robots offer the pos-
sibility of reducing the number of actuators neces-
sary to perform a given task, with the consequent 
decrease in the cost of the robot. Moreover, recon-
figurations can also be used to enlarge the robot’s 
workspace or to avoid problematic configurations, 
such as singularities. 

Robot design and construction

The group develops techniques for linkage position 
analysis, i.e., for computing all possible configura-
tions that a linkage can adopt, while respecting the 
kinematic constraints imposed by its joints. The 
problem finds applications to robotics, structural 
biology and computer-aided design. During the 
2019-2020 period, the group contributed with me-
thods based on dual quaternions and leveraging 
the properties of multi-affine functions. The result 
has been a simple, general and yet highly-efficient 
solver.

Kinematic analysis

RESEARCH AREAS

RESEARCH
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HIGHLIGHTED PROJECTS

The capacity to autonomously plan and perform complex 
motions is key on such devices, and robotics has provided 
many solutions to this end. Despite the impressive advan-
ces, however, roboticists are beginning to recognize that 
robots still move far too conservatively and accomplish 
only a fraction of the tasks and achieve only a fraction of 
the performance that they are mechanically capable of. 

This must be attributed to the fact that many robots are 
fundamentally limited by control technology that matured 
on rigid robotic arms in factory environments.

The objective of this project is to investigate how ener-
gy-efficient and agile robot motions can be planned and 
executed in an efficient and reliable way. While robot mo-
vements are usually rigid and stereotyped, our aim is to 
make them more graceful. 

This does not mean to avoid jagged movements by simply 
smoothing the trajectory, but to adapt each movement to 
the natural frequency of the robot parts and manipulated 
objects, taking advantage of gravity, inertia, and centripe-
tal forces, and thus reducing the internal forces and global 
effort of the robot.

Lluís Ros and Federico Thomas

Dec 2015 / Nov 2018

151 250 €

Leader for IRI

Period

Funding org.

IRI Budget

KINODYN MEQUIRP
Kinodynamic planning of efficient and agile 
robot motions

The aim of this project is to convert an obsolete mechani-
cal workshop into a rapid prototyping unit. 

Rapid prototyping technology has evolved dramatically 
in recent years. Therefore, the current 3D printing equip-
ment, as well as the rest of the equipment of the IRI works-
hop have become obsolete.

This project will enhance the quality of the cutting-edge 
research carried out in the IRI that require experimentation 
and development of prototypes; it will boost IRI internatio-
nal leadership, increasing its visibility and cooperation pos-
sibilities; it will facilitate research and technology transfer 
based on prototypes; and it will promote creativity and the 
development of innovative products within its researchers, 
as well as master and doctoral students who participate in 
research projects.

Federico Thomas

Jan 2018 / Mar 2021

63 403,6 €

Mechatronic equipment for a rapid-prototy-
ping lab

RESEARCH

National Project (MINECO)

Leader for IRI

Period

Funding org.

IRI Budget

National Project (Cofunded by 
MCIU and ERDF Funds)
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OVERVIEW

During this period, the group has also contributed with 
solutions to the private sector in the field of human-robot
collaboration for the factories of the future, on human-ro-
bot collaboration for the automotive sector, and on the va-
lidation of computer vision systems also for the automotive 
sector.

The research activities of the Mobile Robotics line are aimed 
to endow mobile robots and ubiquitous computing devices 
the necessary skills to aid humans in everyday life activities. 

These skills range from pure perceptual activities such as 
tracking, recognition or situation awareness, to motion 
skills, such as localization, mapping, autonomous naviga-
tion, path planning or exploration.

Moreover, during the period the group has participated in 
EU and national projects in topics of human-robot collabo-
ration, aerial robotics, agricultural robotics and event-based 
vision.

RESEARCH
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We provide solutions for indoor and outdoor simul-
taneous localization and mapping using computer 
vision and 3-dimensional range sensing. Develo-
pment of new filtering and smoothing algorithms 
that limit the load of maps using information theo-
retic measures; Design and construction of novel 
sensors for outdoor mapping. We also studie me-
thods for autonomous robotic exploration.

SLAM and robot exploration

The group has experience on the creation of ro-
bust single and cooperative, indoor and outdoor 
robot localization solutions, using multiple sensor 
modalities such as GPS, computer vision and laser 
range finding, INS sensors and raw odometry. The 
area also seeks methods and algorithms for auto-
nomous robot navigation, and robot formation; and 
the application of these methods on a variety of 
indoor and outdoor mobile robot platforms.

Robot localization and robot 
navigation

We study the development of robust algorithms 
for the detection and tracking of human activities 
in indoor and outdoor areas, with applications to 
service robotics, surveillance, and human-robot in-
teraction. This includes the development of fixed/
moving single camera tracking algorithms as well 
as detection and tracking methods over large ca-
mera networks.

Tracking in computer vision

RESEARCH

The group focuses on the design and development 
of service mobile robots for human assistance and 
human robot interaction. This includes research on 
novel hardware and software solutions to urban 
robotic services such as surveillance, exploration, 
cleaning, transportation, human tracking, human 
assistance and human guiding.

Urban service robotics

The group’s work on social robotics has an empha-
sis in human robot interaction and collaboration, 
developing new techniques to predict and learn hu-
man behavior, human-robot task collaboration, and 
the generation of emphatic robot behaviors using 
all types of sensors, computer vision techniques 
and cognitive systems technologies.

Social robotics

RESEARCH AREAS

The group also performs research on object detec-
tion and object recognition in computer vision. Cu-
rrent research is heavily based on boosting, deep 
learning and other machine learning methodolo-
gies that make extensive use of multiple view geo-
metry. We also study the development of unique 
feature and scene descriptors, invariant to changes 
in illumination, cast shadows, or deformations.

Object recognition

RESEARCH
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LOGIMATIC proposes an ad-hoc advanced location and 
navigation solution to enable the automation of existing 
port vehicles with a significantly lower cost which will 
allow short-medium term investments until the whole port 
fleet is renewed with totally autonomous vehicles in the 
long term. 

The project developed and demonstrated an innovative 
location and navigation solution for the automation of the 
operations of straddle carriers in container terminals.

Juan Andrade

Mar 2016 / Aug 2019

328 750 €

LOGIMATIC
Tight integration of EGNSS and on-board 
sensors for port vehicle automation

RESEARCH

Leader for IRI

Period

Funding org.

IRI Budget

European Project (H2020)

Europe is an undisputed leader in Robotics: it has nurtured 
a large community of researchers, educated many thou-
sand students, created large and small companies, and 
established advanced facilities for conducting scientific 
research and contributing to technological innovation.

However, despite of significant efforts and achievements, 
the existing Robotics facilities are not fully synchronized, 
and lack common procedures, thus hampering their enor-
mous potential for world class research and innovation. 

Creating a Robotics Research Infrastructure is realistic, ti-
mely and essential in the current and future landscape of 
Robotics. The European Robotics Research Infrastructures 
Network (TERRINet) project aims at building a world-class 
network with harmonised services and complementary 
capabilities where talented researchers from academia 
and industry worldwide will have access and will be able 
to explore new ideas and establish personal and joint pro-
jects; to get in contact with and be inspired by leading and 
creative scientists, technologists, experts and industrial 
representatives; to share information and gain knowledge 
for boosting their scientific research and potential for te-
chnological innovation.

Alberto Sanfeliu 

Dec 2017 / Nov 2021

384 926 €

Leader for IRI

Period

Funding org.

IRI Budget

TERRINET GAUSS
The European robotics research 
infrastructure network

Juan Andrade

Mar 2018 / Jul 2021

346 531 €

Galileo-EGNOS as an asset for UTM safety 
and security

The GAUSS project aims fast and thorough achievement 
of acceptable levels in terms of performance, safety and 
security for both, current RPAS and future UTM operations. 

UTM helps control, manage and integrate all RPAS in the 
VLL airspace to ensure the security and efficiency of UAS 
operations. The key element within GAUSS is the integra-
tion and exploitation of Galileo-EGNOS exceptional featu-
res for precise and secure positioning. These features will 
enable not only safe, timely and efficient operations but 
also coordination among a higher number of RPAS with 
appropriate levels of security, as it provides anti-jamming 
and anti-spoofing capabilities.

Multi-frequency and multi-constellation solutions are be-
ing exploited with this purpose.

HIGHLIGHTED PROJECTS

RESEARCH

European Project (H2020)

Leader for IRI

Period

Funding org.

IRI Budget

European Project (H2020)
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Barcelona Robotic Urban Lab

B
R

U
L

Update of the present urban robotic labs equipment 

of the IRI to consolidate as European excellence 

robotics infrastructure. 

Alberto SanfeliuLeader for IRI Jan 2018
Dec 2019

89 596 €

Period

Funding org.IRI Budget

Módulos de posicionado preciso para 
manipulación aérea

M
IN

N
A

To consolidate the research tasks in precise positio-

ning for aerial robotics that have been developed 

throughout the European projects ARCAS, 

AEROARMS and GAUSS. 

Juan AndradeLeader for IRI Jul 2018
Jun 2021

80 000 € 

Period

Funding org.IRI Budget

Colaboración robots-humanos para el 
transporte de productos en zonas urbanas

C
O

L
R

O
B

T
R

A
N

S
P

Advance in the design of new mobile robots that are 

capable to transport products in the last mile of urban 

areas, overcoming with the help of humans complex 

situations in navigation and product delivery.  

Alberto SanfeliuLeader for IRI Dec 2016
Dec 2019

217 800 € 

Period

Funding org.IRI Budget

Agrupació emergent Looming Factory

LO
O

M
IN

G

Carry out frontier research development projects for 

Research Centers and Universities to facilitate and ac-

celerate the introduction of emerging technologies in 

the field of Industry 4.0.   

Alberto SanfeliuLeader for IRI Jan 2019
Dec 2021

99 487 €

Period

Funding org.IRI Budget

RESEARCH

CSIC Project

European robotics league plus smart cities 
robot competitions

S
C

IR
O

C

An opportunity for companies and researchers to 

demonstrate their systems and technology in a 

realistic context fact-based communication about 

robotics and its societal implications.

Alberto SanfeliuLeader for IRI Feb 2018
Jan 2022

31 625 € 

Period

Funding org.IRI Budget

RESEARCH PROJECTS

Robot-human collaboration for goods 
transportation and delivery

R
O

C
O

T
R

A
N

S
P

To advance in the design of mobile robots with the 

capacity to transport and delivery goods to persons 

in urban areas, but with the emphasis in the collabo-

ration between robots and humans.  

Alberto SanfeliuLeader for IRI Jun 2020
May 2023

125 477 €

Period

Funding org.IRI Budget

A European AI on demand platform and ecosys-
temA

I4
E

U

It seeks to develop a European AI ecosystem, brin-

ging together the knowledge, algorithms, tools and 

resources available and making it a compelling solu-

tion for users.   

Alberto SanfeliuLeader for IRI
Jan 2019
Dec 2022

111 853 € 

Period

Funding org.IRI Budget

Aerial robotics system integrating multiple 
arms for inspection and maintenances

A
E

R
O

A
R

M
S

The first aerial telemanipulation system with advan-

ced haptic capabilities able to exert significant forces 

with an industrial robotic arm, as well as autonomous 

control, perception and planning capabilities.

Alberto SanfeliuLeader for IRI Jun 2015
Aug 2019

377 887 € 

Period

Funding org.IRI Budget

Event-based simultaneous localization 
and mapping

E
B

-S
L
A

M

We will develop a high-speed, high-dynamic-range 

localization and mapping device that fuses inertial 

measurements with those of a dynamic vision system, 

most commonly known as event-based camera.  

Juan Andrade
Joan Solà

Leader for IRI Jan 2018
Jun 2021

108 900 €

Period

Funding org.IRI Budget

European clearing house for open robotics 
development 

E
C

H
O

R
D

 +
+

The Project ECHORD++ wants to promote innovation 

by facilitating the cooperation between public bodies, 

academia and industry of robot manufacturers. 

Alberto SanfeliuLeader for IRI Oct 2013
Jan 2019

941 255 €

Period

Funding org.IRI Budget

RESEARCH

European Project
(H2020)

European Project
(H2020)

National Project
(MCIU)

National Project* Catalan Project*

National Project
(MCIU)

BRUL: Cofunded by MCIU and ERDF Funds
LOOMING: Cofunded by GenCat and ERDF Funds

European Project
(H2020)

European Project
(FP7)

National Project
(MCIU)
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Research of this line focuses on enhancing the perception, 
learning, and planning capabilities of robots to achieve hi-
gher degrees of autonomy and user-friendliness during 
everyday manipulation tasks for assistive, service and co-
llaborative robotics.

Some topics addressed are also the geometric interpreta-
tion of perceptual information, construction of 3D models 
of both rigid and deformable objects, human pose and 
behavior recognition, robot action selection and planning, 
reinforcement learning, and teaching by demonstration. 

Domestic, service and industrial robotics require the easy 
acquisition of 3D object models and user-friendly program-
ming of manipulation tasks. 

Therefore, the efforts of our group are oriented toward 3D 
active perception combining several sensory modalities, 
such as color vision, depth from time-of-flight, structured 
light, stereo, and haptics; teaching manipulation skills to a 
robot under a learning by demonstration approach, as well 
as teaching the robot to accomplish tasks requiring plan-
ning through rule learning; and computer vision and deep 
learning techniques for the detection of human body con-
figurations and recognition of user actions and intentions.

OVERVIEW

RESEARCH
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Our objective is to investigate computer vision al-
gorithms for interpreting and understanding sce-
nes from images, with applications in robotics and 
medical imaging. In particular, our activities are 
concentrated on retrieving rigid and non-rigid sha-
pe, motion and camera pose from single images 
and video sequences.

Perception of rigid and non 
rigid objects

RESEARCH

We aim at developing novel measures to evaluate 
the quality of a manipulation task execution, as well 
as design clear protocols to promote repeatability, 
with special focus on evaluating highly-deformable 
object manipulation. We are also interested in novel 
finger and gripper designs tailored to complex ma-
nipulation tasks that can benefit from versatile geo-
metric constraints. This includes fixtures that can 
be part of the environment or add-ons to existing 
grippers to improve the versatility and usability of 
the manipulators we have in our lab.

Benchmarking and gripper 
design

We devise methods to learn object-action relations 
to accomplish tasks at different levels of abstrac-
tion, where object models are generated from vi-
sual and depth information, and actions, involving 
manipulation skills, are learned from demonstra-
tions provided by a human using multimodal algo-
rithms that combine vision and haptics.

Learning from demonstration

We are interested in planning algorithms for object 
modeling, with special interest in deformable ob-
jects. High-level task formulations are integrated 
with low-level geometry-based methods and sim-
plified physical models, as well as with an on-line 
sensory-based treatment of uncertainty so as to 
come up with specific sequences of motion com-
mands.

Planning for perception and 
manipulation

RESEARCH AREAS

RESEARCH



42 43

In IPALM, we will develop methods for the automatic digi-
tization of objects and their physical properties by explo-
ratory manipulations. These methods will be used to build 
a large collection of object models required for realistic 
grasping and manipulation experiments in robotics.

Household objects such as tools, kitchenware, clothes, and 
food items are in focus of many potential applications of 
robotics, however they still pose great challenges for robot 
object perception and manipulation in realistic scenarios. 
We therefore propose to advance the state of the art by 
considering household objects that can be deformable, ar-
ticulated, interactive, specular or transparent, or without a 
strict geometry such as cloth and food items. 

Our approach will allow us to efficiently create a large      
database of models for objects of diverse types, which will 
be suitable for example for training neural network based 
methods or enhancing existing simulators. 

We will propose a benchmark and evaluation metrics for 
object manipulation, to enable comparisons of results ge-
nerated with various robotics platforms on our database.

Francesc Moreno

Oct 2019 / Sep 2022

Leader for IRI

Period

Funding org.

IRI Budget

IPALM
Interactive perception-action-learning for 
modelling objects

RESEARCH

111 000 €

European Project (Cofunded by 
MCIU and European Union)

The project aim is to establish the foundations of versatile 
cloth manipulation by robots. 

The theoretical ground will be to link machine learning and 
computational topology methods, so as to come up with 
a theory of cloth deformation under manipulation leading 
to a general framework for robots to learn to manipulate 
garments from human demonstrations. 

Such framework will encompass: non-expert teaching of 
a task, robot perception and skill learning, task-oriented 
cloth representation, probabilistic planning, robot task 
execution in varying initial conditions, failure diagnosis and 
informed requests for human help.

Carme Torras

Jan 2018 / Dec 2023

2 499 149 €

Leader for IRI

Period

Funding org.

IRI Budget

CLOTHILDE BURG
Cloth manipulation learning from demons-
trations

Guillem Alenyà

Nov 2019 / Oct 2022

111 000 €

Leader for IRI

Period

Funding org.

IRI Budget

Benchmarks for understanding grasping

Grasping rigid objects has been reasonably studied under 
a wide variety of settings. The common measure of suc-
cess is a check of the robot to hold an object for a few 
seconds. This is not enough. 

To obtain a deeper understanding of object manipulation, 
we propose (1) a task-oriented part-based modelling of 
grasping and (2) BURG - our castle of setups, tools, and 
metrics for community building around an objective ben-
chmark protocol. The idea is to boost grasping research by 
focusing on complete tasks.

With the BURG benchmark, we propose to focus on com-
munity building through enabling and sharing tools for 
reproducible performance evaluation, including collecting 
data and feedback from different laboratories for studying 
manipulation across different robot embodiments. 

We will develop a set of repeatable scenarios spanning di-
fferent levels of quantifiable complexity that involve the 
choice of the objects, tasks, and environments.

HIGHLIGHTED PROJECTS

RESEARCH

European Research Council European Project (Cofunded by 
MCIU and European Union)
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Beneficios de integrar IoT en Robótica de 
Servicios

B
IO

T
R

O
S

Home IoT devices have appeared that can monitor 

environment variables and control active parts, and 

also several initiatives that try to standardize the pro-

tocols and methods of access to these devices. 

Guillem AlenyàLeader for IRI Nov 2018
Nov 2019

5 000 € 

Period

Funding org.IRI Budget

Facilitar la introducció de la robòtica a nous 
processos i aplicacions dintre de la industria

S
IM

B
IO

T
S

The project focuses on two lines of work. The imple-

mentation of shared workspaces between robots and 

safe operators and improving ergonomics and pro-

ductivity by implementing collaborative robots.

Guillem AlenyàLeader for IRI Jan 2018
Mar 2021

125 799 € 

Period

Funding org.IRI Budget

RESEARCH

Catalan Project*

SIMBIOTS: Cofunded by ERDF Funds

Robots understanding their actions 
by imagining their effects

IM
A

G
IN

E

IMAGINE seeks to enable robots to understand the 

structure of their environment and how it is affected 

by their actions, to determine an action applicability 

and/or infer causes of failure.

Carme TorrasLeader for IRI Jan 2017
Feb 2021

500 625 €

Period

Funding org.IRI Budget

RESEARCH PROJECTS

Joint graph topology learning and graph-
based inference for computer vision

G
R

E
A

T

The research pursued by this project will constitute a 

significant theoretical advance in the understanding 

of graph neural networks in unstructured contexts, so 

far a totally unexplored field. 

Mariella DimiccoliLeader for IRI Jun 2020
May 2021

132 858 €

Period

Funding org.IRI Budget

Social cognitive robotics in the European 
society

S
O

C
R

A
T

E
S

To address the aim of successful multidisciplinary and 

intersectoral training. The thematic perspective en-

capsulates functional challenges that apply to R&D. 

Guillem AlenyàLeader for IRI Nov 2016
Oct 2020

495 746 €

Period

Funding org.IRI Budget

Markerless 3D human motion
understanding for adaptive robot behavior

H
U

M
O

U
R

Novel computer vision tools to estimate and unders-

tand human motion using a simple camera as a de-

monstration to teach a general purpose robotic as-

sistant to perform new complex manipulation tasks. 

Francesc Moreno
Guillem Alenyà

Leader for IRI
Jan 2018
Jun 2021

166 980 €

Period

Funding org.IRI Budget

Reconstrucción 3D, localización y segmenta-
ción de objetos a partir de imágenes

R
3
O

B
J

It is intended, solely from a collection of RGB images, 

to simultaneously infer the 3D configuration of the va-

rious objects that appear in the images as well as the 

segmentation into categories of the various objects.

Carme TorrasLeader for IRI Dec 2015
Nov 2018

140 000 €

Period

Funding org.IRI Budget

Manipulación robotizada: Aprendizaje por 
demostración y refuerzoM

A
R

E

It is to preserve the group’s experience in perception, 

planning and learning of robotic manipulation tasks.

Carme TorrasLeader for IRI Dec 2015
Nov 2018

140 000 €

Period

Funding org.IRI Budget

RESEARCH

National Project
(MICINN)

CSIC ProjectEuropean Project
(H2020)

European Project
(H2020)

National Project
(MCIU)

CSIC Project

CSIC Project
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OVERVIEW

 1 - Advanced control and optimal management of complex 
and large-scale systems such as water or energy networks.

2 - Parameter estimation.

3 - Data mining and data validation/reconstruction.

4 - Real-time supervisory control, fault diagnosis and 
falt-tolerance, prognosis and system health monitoring.

5 - Design of specific control strategies for fuel cells and 
other electrochemical energy storage systems. 

The main objective of the automatic control line is to de-
velop basic and applied research in advanced control, with 
special emphasis on modelling, control and supervision of 
nonlinear, complex and/or large-scale systems. The group 
has acquired specific expertise in the application of advan-
ced control techniques to environmental resources mana-
gement, specifically in the water and energy fields. 

The current topics of interest of the research line are:

RESEARCH
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Parameter estimation is an important aspect of ad-
vanced control systems that permits to determine 
off-line or on-line the system features. At the same 
time, the research group develops non-linear ob-
servers of different complexity that permit minimi-
zing the number of sensors and arriving at non-me-
asurable variables. 

The final objective is to integrate these estimation 
or observation systems with the whole control 
system in such a way that it can achieve a better 
performance, maximum efficiency and minimum 
degradation.

Parameter estimation

The group has acquired important expertise on the 
control of fuel cell systems, and is opening the re-
search field to other electrochemical energy stora-
ge systems. These systems, which often work with 
hydrogen, are multivariable systems including mul-
tidomain phenomena.

Design of control strategies for 
fuel cells and electrochemical 
energy storage systems

The group is studying data mining as a technolo-
gy to support control systems whose behaviour is 
improved with the use of large amounts of internal 
or external information. The data mining system is 
linked with model predictive control.

Data mining and validation
reconstruction

RESEARCH

The study of large-scale systems requires new me-
thodologies for modeling, control and supervision. 
The main issues of large-scale systems control in-
clude model order reduction, structural analysis, 
decentralized hierarchical and/or distributed con-
trol using model optimal and predictive control.

The main application fields of the group are water 
networks, electrical grids, autonomous power ge-
neration systems and robotics. We solve problems 
as optimal water management (both surface and 
pipeline systems), or optimal energy generation 
and distribution. 

Control, supervision and opti-
mal management of complex 
and large-scale systems.

RESEARCH AREAS

Real-time fault detection and isolation and fault-to-
lerant control are relevant topics to obtain reliable 
systems that have been studied by the group con-
tinuously during decades. Complementary aspects 
as sensor/actuator location for control and diag-
nosis are also addressed. On the other hand, life-
time of components has become one of the main 
issues of dynamic systems. This has motivated the 
research of new state of health and prognosis me-
thodologies and instruments.

Real-time supervisory control, 
fault diagnosis and fault-tole-
rance, prognosis and system 
health monitoring

RESEARCH
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In DEOCS, the development of real-time control and diag-
nosis systems that not only use system models but also 
include the available historic and real-time data in the de-
cision loops (data driven techniques) is proposed. 

State-of-the-art data analysis techniques, coming from 
statistics and machine learning fields, will be applied to 
real-time system monitoring, sensor data validation, fault 
diagnosis and fault tolerant control.

The final goal of DEOCS is the validation of the developed 
techniques though their application to two real case stu-
dies: the Besòs waste treatment plant and the Barcelona’s 
drinking water network.

DEOCS is a project of the Spanish Ministry of Economy, 
Industry and Competitiveness, funded by Spanish State 
Research Agency (AEI) and the European Regional Deve-
lopment Fund (ERFD).

Gabriela Cembrano
Sebastián Tornil

Dec 2016 / Dec 2019

136 000 €

Leader for IRI

Period

Funding org.

IRI Budget

DEOCS
Monitorización, diagnostico y control tole-
rante a fallos de sistemas ciberfísicos con 
métodos basados en datos

RESEARCH

National Project (MCIU)

INCITE aims to propose new control algorithms with an 
integral view of the future electrical networks, covering 
aspects like energy management, stability of electrical va-
riables, monitoring and communication implementation, 
energy storage, among others. 

The objective is to create an interdisciplinary (control, 
electrical and management fields), cross-sectorial (acade-
mic and industry) and international research environment 
in which 14 young researchers propose innovative control 
solution for the future energy networks.

Carlos Ocampo

Dec 2015 / Nov 2019

495 746 €

Leader for IRI

Period

Funding org.

IRI Budget

INCITE INN-BALANCE
Innovative controls for renewable sources 
integration into smart energy systems

Attila Husar and Maria Serra

Jan 2017 / Oct 2021

240 125 €

Leader for IRI

Period

Funding org.

IRI Budget

Innovative cost improvements for balance 
of plant components of automotive PEMFC 
systems

The aim of INN-BALANCE is to develop a novel and in-
tegrated development platform for developing advanced 
Balance of Plant components in current fuel cell based ve-
hicles, in order to improve their efficiency and reliability, 
reducing costs and presenting a stable supply chain to the 
European car manufacturers and system integrators. 

Accordingly, INN-BALANCE technical objectives are:
 
1 - To develop highly efficient and reliable fuel cell BoP 
components
2 - To reduce costs of current market products in fuel cell 
systems
3 - To achieve high technology readiness levels (TRL7 or 
higher) in all the tackled developments
4 - To improve and tailor development tools for design, 
modelling and testing innovative components in fuel cell 
based vehicles. 

To this end, a European Consortium composed by major 
automotive companies, consulting groups, research insti-
tutes and universities was established.

HIGHLIGHTED PROJECTS

RESEARCH

European Project (H2020) European Project (H2020)
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DPI2016-76493-C3-3R DEOCS

D
E

O
C

B
I

This project was an extension of the DEOCS project 

to continue with the validation of data analysis te-

chniques in a waste treatmnent plant and a drinking 

water network.

Gabriela CembranoLeader for IRI Jan 2020
Mar 2021

28 337 €

Period

Funding org.IRI Budget

Reducció energètica i flexibilitat en edificis
 en rehabilitació

R
E

F
E

R

To improve the energy alternatives available for 

buildings, providing them with flexibility with several 

options to address renewable energy generation and 

energy efficiency. 

Maria SerraLeader for IRI Jun 2016
May 2019

24 998 € 

Period

Funding org.IRI Budget

Combustibles sintètics

C
O

S
IN

The controlled production of enriched biogas having 

separated CO2 from CH4, more efficient electrolysis 

and co-electrolysis systems will be developed.  

Maria SerraLeader for IRI Nov 2016
Oct 2019

40 002 € 

Period

Funding org.IRI Budget

Study and development of a high efficient 
hydrogen storage system 

H
Y

-B
C

N

The project will develop an integrated system that 

converts water into green hydrogen, stores and pro-

duces renewable energy for on-demand use.

Maria SerraLeader for IRI Dec 2019
Jun 2021

30 900 € 

Period

Funding org.IRI Budget

RESEARCH

CSIC Project

Catalan Project*

Catalan Project*

Barcelona City 
Council Project

DOVELAR: Cofunded by MCIN and ERDF Funds
COSIN: Cofunded by ERDF Funds
REFER: Cofunded by ERDF Funds

Efficient integrated real-time control in urban 
drainage and wastewater treatment plants 

E
F

F
ID

R
A

IN

To demonstrate an integrated real time control (RTC) 

strategy of UDNs and WWTP to minimize the pollu-

tion of receiving waters, through the use of real-time 

quantity and quality data. 

Gabriela CembranoLeader for IRI Oct 2015
Mar 2019

152 825 € 

Period

Funding org.IRI Budget

RESEARCH PROJECTS

Parameter estimation, diagnosis and control 
for the improvement of PEM fuel cells

M
IC

A
P

E
M

To develop controllers that operate the PEM fuel cell 

based systems with maximum efficiency and mini-

mum degradation. 

Maria Serra
Ramon Costa

Leader for IRI Jan 2016
Dec 2019

171 820 € 

Period

Funding org.IRI Budget

Control and energy management of hybrid
fuel cell-based electric vehicles

D
O

V
E

L
A

R

To contribute to the improvement of fuel cell based 

electrical powertrains. 

Ramon Costa
Maria Serra

Leader for IRI Jan 2019
Dec 2021

121 000 € 

Period

Funding org.IRI Budget

Modelado y control de sistemas de riego 
en canal abierto

M
U

Y
S

C
A

The first aerial telemanipulation system with advan-

ced haptic capabilities able to exert significant forces 

with an industrial robotic arm, as well as autonomous 

control, perception and planning capabilities.

Carlos OcampoLeader for IRI Apr 2019
Dec 2021

21 000 €

Period

Funding org.IRI Budget

Sistema de almacenamiento de energía a gran 
escala mediante batería de flujo redox 

F
LO

W
B

A
T

The vision of our platform is to develop a technolo-

gy capable of storing energy, on the order of MWh, 

with lower cost and environmental impact than other 

systems.

Ramon CostaLeader for IRI Oct 2019
May 2021

133 200 € 

Period

Funding org.IRI Budget

Analysis and design of controllers for elec-
trolyzers applied to PEM fuel-cells setup

C
H

E
E

R
F

U
L

It aims at obtaining simulation-oriented and control 

oriented models of electrolizers taking profit of an 

available system to carry out tests that analyze the 

performance for different states of operation.

Carlos OcampoLeader for IRI Feb 2018
Jul 2021

24 000€ 

Period

Funding org.IRI Budget

RESEARCH

European Project
(LIFE)

National Project*

National Project
(MCIU)

CSIC Project

CSIC Project

CSIC Project
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Carme Torras

Principal Investigator

The research group is internationally recognized for its contributions to the per-
ception and manipulation of deformable objects. The group has expertise in 
perception, decision-making, and motion control. We believe that this vision is 
crucial when it comes to addressing high-scale strategic issues, such as robotic 
manipulation of textiles or human-robot collaboration in the workplace. We plan 
to promote the real application of the techniques and prototypes previously 
developed in both the healthcare domain and industry 4.0.

Consolidated research group on Robotics

Period

January 2017
December 2020

Budget

35 995 €

Period

Alberto Sanfeliu January 2017
December 2020

Principal Investigator

The VIS group carries out basic and applied research with the aim of unders-
tanding and designing intelligent systems that are capable of interacting with 
the real world in an autonomous and wide-reaching manner. Such intelligent 
systems must perceive, reason, plan, act and learn from previous experiences. 
The group works on the following topics: computer vision techniques,  robotics 
techniques and machine learning techniques.

Consolidated research group on Artificial Vision and Intelligent Systems

Budget

62 280 €

SGR
ROB
IRI

SGR
VIS

RESEARCH

Government 
of Catalonia

Government 
of Catalonia

Period

Vicenç Puig January 2017
December 2020

Principal Investigator

The SAC research group has been involved in an intense research activity, in ba-
sic and applied fields in the last ten years, namely: optimal/predictive control of 
large scale systems (in particular, drinking, sewer and irrigation networks), fault 
diagnosis and fault tolerant control of gas turbines, PEM fuel cells, aerogenevra-
tors, UAVs and robots. SAC has several experimental labs. One lab is devoted 
the research of modelling, control, fault diagnosis and tolerant control of PEM 
fuel cells and the other is devoted to the research in fault diagnosis.

Consolidated research group on Advanced Control Systems

CONSOLIDATED RESEARCH
GROUP RECOGNITIONS

Period

Josep Maria Porta January 2017
September 2021

Principal Investigator

The Consolidated Research Group on Kinematics and Robot Design studies the 
behavior of articulated mechanisms focussing on the planning, simulation, and 
efficient and safe control of the motions of such systems. All these aspects 
are essential in the development of the increasingly complex robots demanded 
by industry and research nowadays. These robots have to be designed such 
that they operate in pre-defined workspaces, need to dexterously manipulated 
objects, and must avoid singular configurations and collisions with the environ-
ment at any moment.

Consolidated research group on Kinematics and Robot Design

SGR
KRD

SGR
SAC

RESEARCH

Government 
of Catalonia

Government 
of Catalonia
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Throughout the year IRI holds a series of invited seminars and lectures, featuring invited speakers and our
own researchers presenting the results of their work prior to attending international conferences or in 

preparation of their PhD defense.

IRI RESEARCH 
SEMINAR SERIES

13 February 2019
Francisco Barranco
Bio-inspired strategies based on active vision sensors for navigation 
and robotics

14 February 2019
Luis Herranz
Generative adversarial networks and lifelong learning

14 March 2019
Sorin Olaru
Positive invariant sets for time-delay systems

2 May 2019
Sebastian Sardina
Automatic Behavior Composition

6 June 2019
Adrián Peñate
Learning high dimensional representations from 3d inputs

28 June 2019
Francesco Zanlungo
Modelling the motion of pedestrian groups

19 July 2019
Eren Aksoy
A holistic view on manipulation semantics: from robot perception 
to execution

5 September 2019
Gionata Salvietti
Transferring human hand skills onto robots

6 September 2019
Raffaele Di Gregorio
Planar kinematics revisited through instant centers (ICs)

9 September 2019
Raffaele Di Gregorio
Extension to spherical kinematics by using instantaneous pole axes (IPAs)

12 September 2019
Raffaele Di Gregorio
Dynamics of planar mechanisms

11 October 2019
Gil Serrancolí
Integration of algorithmic differentiation tools in OpenSim to solve
 optimal control problems

11 November 2019
Marcel Heerink
Social robots in care and education – experiences and lessons learned

2 December 2019
José de Gea
Cognitive collaborative robotics in the factory of the future

5 December 2019
Valerio Ortenzi
Robotic manipulation and the role of the task: a focus on object handovers

19 December 2019
Joan Lobo-Prat
Summary of my year at IRI

9 January 2020
Dimitris Samaras
Unsupervised methods for face editing

23 January 2020
Jong-Il Park
Realtime 3D freeform manipulation of facial video

28 January 2020
Richard D. Braatz
New directions in the control of advanced manufacturing systems

6 February 2020
Bernabé Linares-Barranco
Spiking neuromorphic sensing and processing hardware. 
Application to artificial bio-inspired vision and exploitation of novel 
nanotechnologies

6 October 2020
Immaculada Llop Harillo
Benchmarks for the design and evaluation of artificial hands

RESEARCH
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EVOLUTION IN SCIENTIFIC 
PRODUCTION

PUBLICATIONS

3
. 
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IRI’s scientific production is published in the top 
journals of our fields of interest. This allows for 
an adequate dissemination of our findings to the 
scientific community.

Moreover, our researchers present also their 
work in the top conferences in our fields, thus 
promoting the exchange of ideas with our peers 
at other research institutions and related 
companies.

The evolution of IRI’s scientific production in bi-
bliometric terms has grown steadily for over a 
decade, and continued to do so during this pe-
riod.
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A real-time adaptive parameter estimation methods for a polymer electrolyte membrane fuel cell (PEM-
FC) to facilitate the modeling and the subsequent control synthesis.  The proposed adaptive laws are 
driven by the extracted estimation errors, so that exponential convergence of the parameter estimation 
error can be guaranteed, without using any predictors or observers.

Y. Wang, D. Muñoz, V. Puig and G. Cembrano. Robust economic model predictive control based on 
a periodicity constraint. International Journal of Robust and Nonlinear Control, 29(11): 3296-3310, 2019.

An economic model predictive control (MPC) for linear systems with unknown-but-bounded additive 
disturbances, in which a periodic operation is required. The economic performance is optimized over a 
set of periodic trajectories including the current state and a tube-based technique is used in the MPC 
formulation. 

J. Barreiro-Gomez, C. Ocampo-Martínez and N. Quijano. Time-varying partitioning for predictive 
control design: Density-games approach. Journal of Process Control, 75: 1-14, 2019.

We link two key worlds of the analysis and synthesis of dynamical systems of large-scale nature: auto-
matic control and evolutionary game theory. The work uses the strong framework of the evolutionary 
games in order to design partitioning approaches able to change along the time in such a way that the 
performance of the closed-loop controlled scheme based on predictive control strategies further impro-
ves its behaviour, showing relevant enhancements with respect to static partitioning approaches and 
subsequent control schemes for large-scale systems.

Y. Xing, J. Na and R. Costa Castelló. Real-time adaptive parameter estimation for a polymer electrolyte 
membrane fuel cell. IEEE Transactions on Industrial Informatics, 15(11): 6048-6057, 2019.

This book tackles the learning of manipulation tasks by bimanual robots in unstructured settings, focu-
sing on versatile cloth manipulation. The first part describes how to handle the kinematics and dyna-
mics of the robot along the learning process, while the second part presents methods for robot motion 
learning based on movement primitives and direct policy search algorithms, including techniques for 
dimensionality reduction, contextualization and adaptability to changing situations.

E. Corona, A. Pumarola, G. Alenyà, F. Moreno-Noguer and G. Rogez. GanHand: Predicting human 
grasp affordances in multi-object scenes, 2020 IEEE/CVF Conference on Computer Vision and 
Pattern Recognition, 2020, Online, pp. 5030-5040.

This paper addresses the previously unexplored problem of predicting how a human would grasp one 
or several objects, given a single RGB image of these objects. This is a problem with enormous potential 
in augmented reality, robotics and prosthetic design.

J. Borràs, G. Alenyà and C. Torras. A grasping-centered analysis for cloth manipulation. IEEE
Transactions on Robotics, 36(3): 924-936, 2020.

A novel definition of textile object grasps that abstracts from the robotic embodiment or hand shape is 
proposed, which recovers concepts from the early neuroscience literature on hand prehension skills. The 
proposed framework is generic, provides a classification of cloth manipulation primitives and can inspire 
gripper design and benchmark construction for cloth manipulation.

A. Colomé and C. Torras. Reinforcement Learning of Bimanual Robot Skills. Volume 134 of Springer 
Tracts in Advanced Robotics. Springer, 2020.   
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PUBLICATIONS

Parallel robots with a configurable platform are a class of parallel robots in which the end-effector is a 
closed-loop kinematic chain. In this paper, we solve the direct kinematic problem for 4, 5 and 6-RRR 
reconfigurable mechanisms by using bilateration, a method that easily lends itself to generalization. Fi-
nally, we present the results from experimental tests that have been performed on a 5-RRR prototype. 
This paper received the best student contribution in the IFToMM Italy conference.

HIGHLIGHTED PUBLICATIONS

A tool to detect collagen VI-related muscular dystrophies from images. The system relies on an end-
to-end CNN to classify image patches. The proposed system outperforms alternative approaches by a 
significant margin and is currently used as a diagnosis tool in the Sant Joan de Déu hospital in Barcelona.

The problem of restoring the orthonormality of a noisy rotation matrix by finding its nearest correct 
rotation matrix arises in many areas of robotics, computer graphics, and computer vision. The problem 
of restoring the orthonormality of a noisy rotation matrix by finding its nearest correct rotation matrix 
arises in many areas of robotics, computer graphics, and computer vision.
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SRecent advances in generative adversarial networks (GANs) have shown impressive results for the task 
of facial expression synthesis but with the limitation of being only capable of generating a discrete num-
ber of expressions.  We introduce a novel GAN conditioning scheme based on action units annotations, 
which describes in a continuous manifold the anatomical facial movements defining a human expres-
sion.  Extensive evaluation shows that our approach goes beyond competing conditional generators.

A. Pumarola, A. Agudo, A.M. Martinez, A. Sanfeliu and F. Moreno-Noguer. GANimation: One-shot ana-
tomically consistent facial animation. International Journal of Computer Vision, 128: 698-713, 2020. 

This book covers theoretical and practical aspects of the problem of autonomous guiding of unmanned 
aerial manipulators using visual information. For the estimation of the vehicle state (position, orienta-
tion, velocity, and acceleration), we propose a method that relies exclusively on the use of low-cost and 
highrate sensors together with low-complexity algorithms. We also present an uncalibrated visual servo 
scheme.  All methods discussed are demonstrated in simulation and through real robot experimentation.

A. Santamaria-Navarro, J. Solà and J. Andrade-Cetto. Visual Guidance of Unmanned Aerial Manipu-
lators. Volume 125 of Springer Tracts in Advanced Robotics. Springer International Publishing, 2019. 

PUBLICATIONS

E. Repiso, A. Garrell Zulueta and A. Sanfeliu. Adaptive side-by-side social robot navigation to approach 
and interact with people. International Journal of Social Robotics, 12, pages 909–930, 2020

We present how autonomous social robots can approach and accompany people in urban environ-
ments. The method adapts the robot’s navigation in anticipation of future interactions with people or 
contact with static obstacles, and was validated both in a large set of simulations and in real-life experi-
ments with our robot, Tibi. The paper includes the outcome of a number of surveys and user studies that 
indicate the social acceptability of the accomplished robot performance in different tasks.

A. Bazaga, M. Roldán, C. Badosa, C. Jiménez-Mallebrera and J.M. Porta. A convolutional neural network 
for the automatic diagnosis of collagen VI-related muscular dystrophies. Applied Soft Computing, 
85: 105772, 2019.

S. Sarabandi, A. Shabani, J.M. Porta and F. Thomas. On closed-form formulas for the 3-D nearest 
rotation matrix problem. IEEE Transactions on Robotics, 36(4): 1333-1339, 2020.

T. Marchi, G. Mottola, J.M. Porta, F. Thomas and M. Carricato. Position analysis of a class of n-RRR 
planar parallel robots, 3rd International Conference of the IFToMM Italy, 2020, Online, in Advances 
in Italian Mechanism Science, Vol 91 of Mechanisms and Machine Science Series, pp. 353-361, Springer.
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M. Pourasghar, V. Puig and C. Ocampo-Martínez. Interval 
observer versus set-membership approaches for fault 
detection in uncertain systems using zonotopes. Interna-
tional Journal of Robust and Nonlinear Control, 29(10): 
2819-2843, 2019.

M. Pourasghar, V. Puig and C. Ocampo-Martínez. Interval 
observer-based fault detectability analysis using mixed 
set-invariance theory and sensitivity analysis approach. 
International Journal of Systems Science, 50(3): 495-
516, 2019.

M. Villamizar, A. Sanfeliu and F. Moreno-Noguer. Online 
learning and detection of faces with low human supervi-
sion. The Visual Computer, 35(3): 349-370, 2019.

M.G. Carignano, V. Roda, R. Costa Castelló, L. Valiño, A. 
Lozano and F. Barreras. Assessment of energy manage-
ment in a fuel cell/battery hybrid vehicle. IEEE Access, 
7(1): 16110-16122, 2019.

M.R. David, C. Ocampo-Martínez and R. Sánchez Peña. 
Advances in alkaline water electrolyzers: A review. Jour-
nal of Energy Storage, 23: 392-403, 2019.

N. Palomeras, M. Carreras and J. Andrade-Cetto. Active 
SLAM for autonomous underwater exploration. Remote 
Sensing, 11(23): 2827:1-19, 2019.

P. Segovia, L. Rajaoarisoa, F. Nejjari, E. Duviella and V. 
Puig. Model predictive control and moving horizon es-
timation for water level regulation in inland waterways. 
Journal of Process Control, 76: 1-14, 2019.

S. Lönn, P. Radeva and M. Dimiccoli. Smartphone picture 
organization: A hierarchical approach. Computer Vision 
and Image Understanding, 187: 102789:1-13, 2019.

S. Sarabandi and F. Thomas. A survey on the computation 
of quaternions from rotation matrices. Journal of Mecha-
nisms and Robotics, 11(2): 021006, 2019. 

S. Sarabandi, A. Perez and F. Thomas. On Cayley’s fac-
torization with an application to the orthonormalization 
of noisy rotation matrices. Advances in Applied Clifford 
Algebras, 29: 49, 2019.

S. Siniscalchi, F. Bianchi, M. De Prada and C. Ocampo-Mar-
tínez. A wind farm control strategy for power reserve 
maximization. Renewable Energy, 131: 37-44, 2019.

T. Péan, J. Salom and R. Costa Castelló. Review of control 
strategies for improving the energy flexibility provided by 
heat pump systems in buildings. Journal of Process Con-
trol, 74: 35-49, 2019.

T. Péan, R. Costa Castelló, E. Fuentes and J. Salom. Ex-
perimental testing of variable speed heat pump control 
strategies for enhancing energy flexibility in buildings. 
IEEE Access, 7: 37071-37087, 2019.

U. Raveendran Nair, R. Costa Castelló and A. Baños. Reset 
control for DC-DC converters: an experimental applica-
tion. IEEE Access, 7: 128487-128497, 2019.

V. Vaquero, E. Repiso and A. Sanfeliu. Robust and real-ti-
me detection and tracking of moving objects with mini-
mum 2D LiDAR information to advance autonomous car-
go handling in ports. Sensors, 19(1): 107, 2019.

V.R. Kumar, A. Khamis, S. Fiorini, J.L. Carbonera, A. Oli-
vares-Alarcos, M.K. Habib, P. Goncalves, H. Li and J. Ol-
szewska. Ontologies for industry 4.0. The Knowledge 
Engineering Review, 34: e17, 2019.

W. Ananduta, T.M. Pippia, C. Ocampo-Martínez, J. Sijs and 
B. De Schutter. Online partitioning method for decentrali-

zed control of linear switching large-scale systems. Jour-
nal of Franklin Institute, 356(6): 3290-3313, 2019.

Y. Wang, D. Muñoz, V. Puig and G. Cembrano. Robust eco-
nomic model predictive control based on a periodicity 
constraint. International Journal of Robust and Nonli-
near Control, 29(11): 3296-3310, 2019.

Y. Wang, S. Olaru, G. Valmorbida, V. Puig and G. Cem-
brano. Set-invariance characterizations of discrete-time 
descriptor systems with application to active mode de-
tection. Automatica, 107: 255-263, 2019.

Y. Wang, V. Puig, F. Xu and G. Cembrano. Robust fault de-
tection and isolation based on zonotopic unknown input 
observers for discrete-time descriptor systems. Journal 
of Franklin Institute, 356(10): 5293-5314, 2019.

Y. Wang, Z. Wang, V. Puig and G. Cembrano. Zonotopic 
set-membership state estimation for discrete-time des-
criptor LPV systems. IEEE Transactions on Automatic 
Control, 64(5): 2092-2099, 2019.

Y. Xing, J. Na and R. Costa Castelló. Real-time adaptive 
parameter estimation for a polymer electrolyte membra-
ne fuel cell. IEEE Transactions on Industrial Informatics, 
15(11): 6048-6057, 2019.

2020

A. Andriella, C. Torras and G. Alenyà. Cognitive system 
framework for brain-training exercise based on hu-
man-robot interaction. Cognitive Computation, 12: 793-
810, 2020.

A. Andriella, C. Torras and G. Alenyà. Short-term hu-
man-robot interaction adaptability in real-world envi-
ronments. International Journal of Social Robotics, 12: 
639-657, 2020.

A. Cartas, P. Radeva and M. Dimiccoli. Activities of daily li-
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munication, 2020, Online, pp. 752-759.

A. Cecilia, M. Serra and R. Costa Castelló. PEMFC state 
and parameter estimation through a high-gain based 
adaptive observer, 21st IFAC World Congress, 2020, On-
line, to appear.

A. Pumarola, S. Popov, F. Moreno-Noguer and V. Ferrari. 
C-Flow: Conditional generative flow models for images 
and 3D point clouds, 2020 IEEE/CVF Conference on 
Computer Vision and Pattern Recognition, 2020, Seattle, 
WA, USA (Virtual), pp. 7946-7955.

A. Sabir, F. Moreno-Noguer and L. Padró. Textual visual se-
mantic dataset for Text Spotting, 2020 CVPR Workshop 
on Text and Documents in the Deep Learning Era, 2020, 
Seattle, WA, USA, pp. 2306-2315, IEEE.

A. Sanfeliu, E. Repiso and A. Garrell Zulueta. Collabora-
tive-AI: Social robots accompanying and approaching 
people, 1st International Workshop on New Foundations 
for Human-Centered AI, 2020, Santiago de Compostela, 
Spain, Vol 2659 of CEUR Workshop Proceedings, pp. 33-
37, 2020.

PUBLICATIONS
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HIGHLIGHTED PHD THESES

Gerard Canal

Adapting robot behavior to user preferences in assistive scenarios

This thesis tackles adaptation and personalization issues through user preferences. We focus on physical three tasks that 
involve close contact, as these present interesting challenges, and are of great importance for the user: assistive feeding, 
shoe fitting, and jacket dressing. We first describe a framework for robot behavior adaptation that illustrates how robots 
should be personalized for and by end-users or their assistants. Then, we define the concept of preference for assistive 
robotics scenarios and establish a taxonomy, which includes hierarchies and groups of preferences, grounding definitions 
and concepts. We then show how the preferences in the taxonomy are used with AI planning systems to adapt the robot 
behavior to the preferences of the user obtained from simple questions. The thesis then concludes with a user study that 
evaluates the use of the preferences in the three real assistive robotics scenarios. The experiments show a clear unders-
tanding of the preferences of users, who were able to assess the impact of their preferences on the behavior of the robot. 
Winner “Marc Vivanco” Award the best PhD Thesis in AI 2020, by the ACIA (Catalan Association for Artificial Intelligence). 
This thesis was directed by Guillem Alenyà and Carme Torras.

Joan Vallvé

Information metrics for localization and mapping

The thesis focuses on the application of information measures to formalize certain processes and decisions in the methods 
of location and mapping in the context of mobile robotics. The work is developed in the context of SLAM. Specifically, it 
focuses on two different issues: reducing the size of the SLAM problem and the active SLAM problem. In the first case, the 
problem arises from the formulation used in the state of the art by developing new formulations that materialize in new, 
more intuitive and efficient methods. In the second case, this work includes four new algorithms for trajectory planning that 
maximize the exploration of the environment while minimizing the resulting map error.
The direct application of location and mapping methods for autonomous navigation of robotic systems is already a reality 
in certain contexts and under certain conditions. In the coming years we will see how robotics approaches humans in less 
controlled environments (autonomous driving, urban and service robotics, industry 4.0, etc.). During his PhD, Joan applied 
the results of his thesis in two european projects: CargoANTs and LOGIMATIC. This thesis was directed by Juan Andrade 
and Joan Solà.

Masoud Pourasghar

On the fault diagnosis of dynamic system using set-based approaches

This thesis presents both analysis and comparison of the set-based approaches for the state estimation and FDI framewor-
ks with the aim of establishing the advantages and disadvantages of each approach, and also, to find out their relationship 
in a formal mathematical framework. However, the mentioned set-based approaches implicitly assume time-varying uncer-
tainty. In the set-based approach, the propagation of the state set is affected by several problems such as the wrapping 
effect, temporal variance on uncertain parameters (or uncertain parameter time dependency) and range evaluation of an 
interval function, especially in the case of using the interval hull of the set at each iteration. This thesis was directed by 
Carlos Ocampo and Vicenç Puig.
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We are committed to excellence in higher scientific education, through the mentoring of undergraduate, mas-
ters and PhD students.  Our teaching activity is varied and active. The number of PhD students and PhD the-
ses defended has increased in the last years. Furthermore, we also support students who work in their master 
theses and final year projects.

TEACHING ACTIVITIES

MASTER STUDIES:

Our postgraduate teaching activities at UPC are included in:                            

     Master in Artificial Intelligence

     Master in Automatic Control and Robotics

     Master in Automatic Systems and Industrial 

     Electronics Engineering 

     Master in Automotive Engineering

     Master in Computer Vision

     Master in Energy Engineering

     Master in Industrial Engineering

     Master in Interdisciplinary & Innovative Engineering

     Master in Telecommunications Engineering

UNDERGRADUATE STUDIES:

Our faculty teaches undergraduate courses at UPC in: 

     Bachelor in Architecture Studies

     Bachelor in Informatics Engineering

     Bachelor in Aerospace Technology Engineering

     Bachelor in Aerospace Vehicle Engineering   

     Bachelor in Audiovisual Systems Engineering

     Bachelor in Automatic Systems and Industrial  

     Electronics Engineering

     Bachelor in Biomedical Engineering 

     Bachelor in Chemical Engineering

     Bachelor in Data Science and Engineering

     Bachelor in Electrical Engineering

     Bachelor in Energy Engineering

     Bachelor in Industrial Design and Product Development

     Bachelor in Industrial Electronics and Automatic  

     Control Engineering

     Bachelor in Industrial Technologies and Economic  

     Analysis

     Bachelor in Industrial Technology Engineering

     Bachelor in Materials Engineering

     Bachelor in Mechanical Engineering

     Bachelor of Engineering in Telecommunication 

     Technologies and Services Engineering 

     Bachelor in Textile Technology and Design

Other universities:

     Bachelor in Computer Engineering (UPF)

     Bachelor in Mathematical Engineering in Data Science      

     (UPF) 

     Bachelor in Audiovisual Systems Engineering (UPF)

     Bachelor in Electronic Engineering - Robotics (URL)

EDUCATION

STUDENTS SUPERVISION IN 2019-2020

PhD THESES17

*Winner “Marc Vivanco” Award the best PhD Thesis in AI 2020, 
by the ACIA (Catalan Association for Artificial Intelligence).

Joan Vallvé 
Information metrics for localization and mapping

Masoud Pourasghar 
On the fault diagnosis of dynamic system using set-based 
approaches

Pablo Segovia
Model-based control and diagnosis of inland navigation 
networks

José Luis Sampietro
Gestión energética de vehículos hibridos usando control 
predictivo económico

Wicak Ananduta
Non-centralized optimization-based control schemes for 
large-scale energy systems

Sara Siniscalchi
Advanced wind farm control strategies for enhancing grid 
support

Thibault Quentin Péan
Heat pump controls to exploit the energy flexibility of
building thermal loads

Víctor Vaquero
Lidar-based scene understanding for autonomous driving 
using deep learni

Gerard Canal*
Adapting robot behavior to user preferences in assistive 
scenarios

Eugenio Alcalá
Advances in planning and control for autonomous vehicles

Jenny Lorena Díaz
Advanced energy management/control strategies for 
smart manufacturing systems

Guillem Blanco
Bernstein-Sato polynomial of plane curves and Yano’s 
conjecture

Unnikrishnan Raveendran
Control and management of energy storage systems in 
microgrids

Fatemeh Karimi
Health-aware predictive control schemes based on 
industrial processes

Ely Repiso
Collaborative social robot navigation in accompanying and 
approaching tasks

Jéremie Deray
Robust navigation for industrial service robot

Ahmed Sabir
Enhancing scene text recognition with visual context 
information

ONGOING PHD 
THESES 

54 MASTER 
THESES

18 UNDERGRADUATE /
LAST YEAR PROJECTS

14

EDUCATION
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Advanced control of manufacturing processes 

IKERCON

focused on proposing, developing and implementing 

energy reduction control approaches for peak-power 

suppression in real time, which are applied to periodic 

manufacturing systems in which their peripheral devi-

ces can be independently managed.

Carlos OcampoPrincipal Investigator

Sep 2016 / Oct 2019

38 220 €

Period

TECH TRANSFER CONTRACTS

Tractor unit with intelligent energy management

3T-SLTE

3T-SLTE, is a project from the company SUMASA with 

CDTI funding. It aims at applying artificial intelligen-

ce methods to the energy management in elevator 

systems.

Guillem AlenyàPrincipal Investigator

Mar 2015 / Dec 2019

35 000 €

Period

Budget

Enabling technologies for intelligent systems

SMART FACTORY

The objective is to conduct research in Industry 4.0, 

i. e. to design robotics systems that cooperate with 

human workers. 

Alberto SanfeliuPrincipal Investigator

Oct 2015 / Sep 2019

30 000 €

Period

Budget

Robust scalable package to specific solutions

PERSEO

PERSEO is a CDTI project where IRI is subcontracted 

by the company CIRCUTOR. It deals with the energy 

management in instrumentation equipment.

Guillem AlenyàPrincipal Investigator

May 2016 / May 2019

70 000 €

Period

Budget

Intelligent air conditioning system auto-adaptive 

SCIACE

This project seeks to develop an integral production 

control system for industrial air conditioning equip-

ment including artificial intelligence and self-configu-

ration capabilities. 

Guillem AlenyàPrincipal Investigator

Dec 2017 / Dec 2020

60 000 €

Period

Budget

Contribution on water distribution networks

CETAQUA

Scientific and technical advisory work with CETAQUA 

Water Technology Centre for creation, supervision, 

dissemination and transfer of scientific technological 

projects, oriented to the application of advanced Au-

tomatic Control techniques.

Gabriela CembranoPrincipal Investigator

Jun 2007 / May 2021

495 000 €

Period

Budget

Budget

TECHNOLOGY
TRANSFER
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Through agreements with industrial partners we 
motivate technology transfer of the Institute’s 
achievements on excellence research. 

One of the main objectives for the Institute is to 
promote collaboration and find common solu-
tions between industry needs and the research 
done. As a result, IRI received the TECNIO accre-
ditation in November 2018 and November 2020. 
This seal is granted by the Catalan Government 
to recognised and differential technology provi-
ders which are involved in the tech transfer pro-
cess.
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Geometry-aware 3D human animation from photos

AMAZON RESEARCH

We aim at developing GAN architectures able to 

tackle all of them by integrating different sources of 

information to predict human pose and shape, loss 

functions enforcing photorealism of the synthesized 

images, as well as attention.

Francesc MorenoPrincipal Investigator

Mar 2019 / Aug 2020

59 087 €

Period

Budget

Autonomous driving challenge 2021

CARNET 2021

1- Redo the simulator to adapt it to the new AUDI car

2- Preparation of cars in hardware and software and 

testing

3- Prepare the tests adapted to the ADD and refer 

to the documentation of the introductory workshop.

Alberto SanfeliuPrincipal Investigator

Sep 2020 / Oct 2021

16 110 €

Period

Budget

Diagnosis of collagen VI on muscular dystrophies

COL-VI

In this technology transfer project we develop com-

puter vision tools to aid in the diagnosis of muscular 

dystrophies related to defects in the collagen VI using 

images obtained with a confocal microscope.

Josep Maria PortaPrincipal Investigator

Sep 2020 / Mar 2022

9 000 €

Period

Budget

Deep learning technology applied to soccer videos

DEEPSOCCER

Collaboration with the company OPTIMA in advisory 

and consulting services in the development of 

Software.

Francesc MorenoPrincipal Investigator

May 2019 / Sep 2021

41 860 €

Period

Budget

Ganimation 3D (Google Research Award 2019)

GOOGLE RESEARCH

Methodologies to integrate 3D geometry priors wi-

thin the GAN learning process to render new facial 

expressions while simultaneously allowing to change 

the camera viewpoint and/or 3D face orientation.

Francesc MorenoPrincipal Investigator

Oct 2019 / Oct 2020

57 408 €

Period

Budget

Sensorization-navigation robotic platform

CARNET 2019

The project consisting of aid for software and hard-

ware configuration and in the design and software 

development of a prototype robotic platform that 

can autonomously navigate urban areas and trans-

port small goods.

Alberto SanfeliuPrincipal Investigator

Oct 2019 / Dec 2019

7 000 €

Period

Budget

TECHNOLOGY
TRANSFER

TECH TRANSFER CONTRACTS

Comprehensive production control system with AI

AIPICS

Production of cast components is a complex process 

that involves a great number of transformations.The 

project investigates new machine learning solutions 

to extract valuable information from weakly labelled

production data to improve the production.

Guillem AlenynàPrincipal Investigator

Jan 2018 / Dec 2020

60 000 €

Period

Budget

Intelligent detection and classification of leathers

SLD

This project deals with the task of automatically as-

sessing the quality of leather during the productive 

process in order to better identify its potential value.

Guillem AlenyàPrincipal Investigator

Mar 2018 / Mar 2021

55 000 €

Period

Budget

Tech transfer actuation

PLATT-3

Third instalment of the Plan of Action for Tecnio Can-

didates. Technology Transfer seal (Pla d’actuació en 

transferència tecnològica). 

Juan AndradePrincipal Investigator

May 2018 / May 2019

30 000 €

Period

Budget

Development and integration in AVD

DITCAV

DITCAV will address the need raised by the company 

IDIADA for advice on the development and integra-

tion of specific techniques in the area of autonomous 

vehicle driving. We provide advice on vehicle location 

system and road trajectory planning system.

Alberto SanfeliuPrincipal Investigator

Jul 2018 / Jul 2019

33 400 €

Period

Budget

Sensorization-navigation robotic platform

CARNET 2020

Software and hardware configuration for robotic na-

vigation platform in urban areas (Phase 2).

Alberto SanfeliuPrincipal Investigator

Jan 2019 / Aug 2020

38 000 €

Period

Budget

Highly flexible factory extended robot

TRREX PROMAUT

Development of a software system for capturing the 

trajectory of the positions of a “dummy” object and 

its subsequent treatment, to serve for the simple pro-

gramming of tasks in an industrial robot.

Alberto SanfeliuPrincipal Investigator

Jan 2019 / Sep 2020

50 000 €

Period

Budget

TECHNOLOGY
TRANSFER
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PATENTS AND LICENCES

SPIN-OFF COMPANIES

TECH TRANSFER CONTRACTS

App for measurament of visco-eslastic material

RELAPP

Development of a graphical interface for the control 

of the measurement temperatures of a prototype of 

the measurement instrument based on a robotic arm 

with two degrees of freedom and an accelerometer.

Guillem AlenyàPrincipal Investigator

Oct 2020 / Dec 2020

2 261 €

Period

Budget

Development of an AGV guiding system

DOGS

This tech transfer project addresses the need to 

improve the location and navigation capabilities of 

AGVs in an application of the automotive sector.

Juan AndradePrincipal Investigator

Nov 2020 / Feb 2021

16 110 €

Period

Budget

Towards the future smart manufacturing systems

TOFMAN

Methodologies and strategies for real plants towards 

implementing improvements in energy consumption, 

manufacturing management and production planing 

with the final goal of integrating such smart manufac-

turing approaches.

Carlos OcampoPrincipal Investigator

Sep 2020/ Oct 2022

92 750 €

Period

Budget

TECHNOLOGY
TRANSFER

In 2019, the first spin-off company from IRI was created. 
It involves IRI staff belonging to both CSIC (Dr. Guillem 
Alenyà) and UPC (Dr. Sergi Foix). The company, which is 
called Datision, aims to provide a framework for the ra-
pid implementation of AI techniques in companies with 
production processes within Industry 4.0. 

During the 2019-2020 period, IRI researchers participated in the filing of these patents: 

D. Raldua, J.M. Porta; “Procedimiento y sistema para el anàlisis cinemático de la respuesta de 
escape evocada por un estímulo en peces adultos con movimiento carangiforme/subcaran-
giforme”; CSIC: 100%; OEPM Spanish patent Application P202030139, Filing date: 18/02/2020

F. Moreno-Noguer, G. Alenyà, E. Corona, A. Pumarola, G. Rogez; “Method for determining a 
grasping hand model”; Naver Labs Europe: 50%, CSIC: 25%, UPC: 25%; OEPM Spanish patent 
Application P202030553, Filing date: 09/06/2020

Regarding licensing, in 2019 a software library related to artificial intelligence techniques to be applied in 
Industry 4.0 was licenced:

G. Alenyà, S. Foix; “LLULL: librerías de tratamiento de datos, modelado y exploración de pro-
cesos Industriales”; CSIC: 50%, UPC: 50%.
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SERVICES OFFERED TO COMPANIES

INNOVATIVE RESEARCH PROJECTS

INDUSTRIAL DOCTORATES

PARTICIPATION IN PROJECT CONSORTIA

USE OF LABORATORY EQUIPMENT

CONSULTING PROTOTYPING

Industrial and technical advice to 
companies to help them develop
new products and services.

Design, rapid prototyping and testing 
of devices to address specific needs.

We often take part in collaborative projects 
and initiatives participated by industrial 
partners with national and international 
competitive funds.

Supervision of company-hired or 
grant-supported industrial PhD 
students.

Answers to singular needs at the state
of the art, providing solutions with 
added value.

Facilities are open to our industrial
 collaborators for project development.

OUR COLLABORATORS AND CLIENTS

TECHNOLOGY
TRANSFER

TECHNOLOGICAL  EXPERTISE

Drinking waters networks.
Urban drainage systems.

Fuel cell systems.
Energy management.

Modelling, control and supervision 
of complex systems.

Proactive assistance to disabled users.
Perception and manipulation of objects.

Robot companions.

Human-robot cooperation.
Factory automation.

Deep learning applications. 
Geometric computer vision.

Autonomous navigation.
Driving assistance (ADAS).
Urban service robotics.
Heavy vehicle automation.

Localization, mapping and navigation.
Perception and manipulation.
Control and planning strategies.

Mechanism design and construction.
Molecular modelling.
Planning of mechanism motion.

MECHANISM DESIGN & ANALYSIS

SOCIAL ROBOTICS

URBAN MOBILITY

VISUAL PERCEPTION

SMART FACTORIES 

AERIAL ROBOTICS

ASSISTIVE ROBOTICS

ENERGY SYSTEMS

COMPLEX SYSTEMS CONTROL

WATER CONTROL SYSTEMS

TECHNOLOGY
TRANSFER

1

2
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In November of 2019, Dr. Júlia Borràs Sol won a “Cuenta la Ciencia” project, a program from the Fundación General CSIC devoted to pro-
moting scientific culture to the general public. Here we give a brief description of the project, called “Cuentos de ciencia: Robótica para los 
más pequeños”.

The central axis of the project has been the creation of a story, written and drawn by Júlia Borràs Sol. With the booklet format, the story is 
accompanied by complementary activities to reinforce the assimilation of the transmitted concepts, such as cut-outs of paper and didactic 
information on robotics. In addition to the physical creation of the story, the proposal raises a second digital dimension through which the 
story is accessible for use and download online and free of charge in order to maximize its use and facilitate access. Available in three lan-
guages: Catalan, Spanish and English. Currently, robotics is a subject that has an increasing presence in the various educational cycles. By 
carrying out this activity at an early age, it is not only intended to arouse curiosity, but also scientific vocations and motivation for robotics 
in girls.

Storytelling workshops at schools
In parallel,  storytelling workshops have been given by women researchers in different schools in the city of Barcelona. The sessions were 
focused in a dynamic way to motivate the participation and a better understanding of complex concepts in these age groups.
 
In addition to listening to the story and building their own Rob·ert robot, different questions were shared with the young students, such as 
the purpose of robotics, the composition of a robot and the kind of robots we collaborate with at IRI. Finally, there was a friendly debate 
where students and researchers chatted about possible future scenarios. The session was guided the way that realities such as family, STEM 
disciplines and the personal motivation of the students had a place in the forum.

OUTREACH

SCIENCE STORIES: 
BERTA AND ROB·ERT THE ROBOT 

This activity has been funded by: 

Download 
the book:

6
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- Maker Faire Barcelona 2019

- European Robotics Week 

- Festa de la Ciència 

- Barcelona Robotics Meeting

- Smart City Expo World Congress 

- CEABOT

- Periodical guided visits to IRI

- Maker Faire Barcelona 

At IRI, we think that it is good to involve all our members 

in scientific dissemination activities that attempt to bring 

our science to all audiences. For this reason, our staff 

participates frequently in many events such as seminars, 

workshops, talks, exhibitions and competitions. It is our 

commitment to society.

Why we do it?

Outreach activities
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Television programmes

TVE1, TV3, La 2, Castelldefels TV.

11

@IRI_robotics

institutderobotica

institutderobotica

IRI - Institut de Robòtica i Informàtica Industrial

Radio programmes

8
RTVE, Catalunya Ràdio, RNE, RAC 1,
SER Catalunya.

iri.upc.edu

During the years 2019 and 2020, the presence of IRI 
in the media has been remarkable, appearing in seve-
ral newspapers, television and radio programs. This in-
creases the visibility of our research activities to a ge-
neral audience. 

MEDIA APPEARANCES

In order to better reach the society with today's 
technology, we have decided to become part 
of  social networks. Starting in 2011, we man-
tain Twitter and Facebook accounts as well as a 
Youtube channel, Linkedin and the IRI webpage.

Nowadays, we have developed an integrated 
communication plan which is helping us to dis-
seminate science in a social way.

We use our Twitter account to publish our job 
offers, to inform about the celebration of our 
research seminars, and to announce all the in-
ternational visitors we receive. We also inform 
about our attendance to different outreach 
events, the day to day activities in the centre, 
news and curiosities about robotics

At the beginning, our Facebook account was 
used to publish images and answer questions 
and comments from many users. Now, we com-
bine Twitter and Facebook depending on the 
communication needs. Youtube is mainly used 
by our researchers, to share videos of their de-
mostrations and work.

SOCIAL NETWORKS

Newspapers and magazines

157
El País, El Mundo, La Vanguardia, 

ABC, El Periódico, La Razón.

OUTREACH
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2019

INSTITUTE’S EXPENSES 

INSTITUTE’S BUDGET

UPC general budget

Project and contract funds

Competitive personnel programs

CSIC general budget

CSIC specific funding

19,7 %

14,5 %

14,4 %

46,9 %

Other income

UPC general budget

Project and contract funds

Competitive personnel programs

CSIC general budget

CSIC specific funding

Other income

Other project expenses

Overheads

Personnel

Scientific equipment

General running 
expenses

Other project expenses

Overheads

Personnel

Scientific equipment

General running 
expenses

2 %

2,5 %

23,2 %

16 %

13 %

42,3 %

0,8 %

0,1 %

6,3%

6,5 %

3,4 %

75,6 %

8,2 %

0,8%

4,2 %
5,3 %

84,3 %

5,2 %

2019

2020

2020

4,3M€

4,2M€

4,7M€

4,6M€

FUNDING
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Funding sources of our center are diverse. CSIC 

and UPC finance salaries of permanent staff be-

longing to these institutions. In addition, CSIC and 

UPC also make contributions for general operating 

expenses of the institute.

Our scientific personnel is committed to excelen-

ce in research, and that is why half of our budget 

is obtained through competitive calls for projects 

and personnel programmes, as well as technology 

transfer contracts. More than 65% of self-funding 

constitutes a high percentage for a public research 

institute.
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Our institute is now in a crossroads of very 
important research developments together 
with crucial industrial and social demands 
our society desperately needs. Robots are 
increasingly becoming part our daily lives 
and we feel the responsibility to guide them 
to be an effective tool to address current 
societal issues. Meanwhile, climate change 
and environmental degradation continue to 
be an existential threat, and our research has 
the possibility to offer solutions in environ-
mental resources management and sustai-
nable energy solutions. 

We take on the challenge with new projects 
and facilities that will bring IRI new exciting 
possibilities to collaborate even more close-
ly with end-users and stakeholders, to get 
to work towards solutions for the real needs 
of the industry, healthcare professionals, 
sustainable development agents, and social 
development lawmakers, among others. For 
instance, an extended mechanism design 
lab where industry can reach to find one-
of-a-kind novel solutions to their special de-
mands. Or a novel fuel cell that will impro-
ve the potential towards more sustainable 
energy solutions. Another example is the 
new European project exploring the collabo-
ration between humans and heterogeneous 
groups of robots for precision agriculture.
And finally, a brand new Assistive Robotics 
Open Lab, where relevant stakeholders and 
researchers will find a common space to de-
velop collaborative projects mainly focused 
on assisting healthcare professionals and 
caregivers with robotic solutions.

Leaving a worldwide pandemic behind, we 
are learning how much our work can impact 
society and we face the future with renewed 
energy to reach our goals.

Bringing robots closer to people not to 
substitute anybody, not to destroy jobs, but 
to empower people, increase the quality of 
the time caregivers can spend with people, 
bring more sustainable energy solutions, 
and achieve a real human-robot fruitful
interaction. 

We look forward to building this future 
together.

SEE YOU SOON.
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C/Llorens i Artigas 4-6, 08028 Barcelona

Tel:  +34 93 4015751

Fax: +34 93 4015750

Email: info@iri.upc.edu

Detail of single view facial hair 3D reconstruction and clothes meter.

Robot picking a towel. 

SOCRATES playing board game at the Perception and Manipulation Lab.

Detaill of fuel cell. 

Automatic Control Group.

Sewage network control center. Pipeline (Unsplash).

Detail of Automatic Control’s devices.

Fuell cell station at Fuell Cell Control Lab.

Detail of Automatic Control’s device.

Kinematics robot (up) detail of automatic control device (down).

Simulation of aerial social force model (up). 3D pose estimation and visualization tool (down).

PhD student, Irene García, changing gripper.

Detail of line extraction with event-based camera. Event-based simultaneous localization and mapping.

Robotic arm feeding a PhD student, Gerard Canal.

Detail of Kinematic robot.

Project CARNET robot.

Detail of Kinematic robot.

School visit at Perception and Manipulation Lab.

Berta and Robert the robot book (up). Storytelling workshop by Júlia Borràs (down).

Media appearances. Left: Agencia EFE, El País and Diari de Sabadell. Centre: La Vanguardia, ABC and Europa Press. 
Right: TV3, INBOTS documentary, Acciona video 11F and RTVE 2.

Tibi at Mobile Robotics Lab. 

Futuristic robotic arm (Unsplash).
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Socrates robot (front page). Detail of Automatic Control’s device (back page).

Detail of Automatic Control’s device, IVO robot and two more Automatic Control’s device.

Socrates robot. 

Detail of Socrates’s game board, Tibi and mobile Fuel cell station.

Kinematics prototype, aerial robot at Gauss project, detail of gripper, TEO mapping and event-based camera.

IRI’s Direction: Júlia Borrás and Guillem Alenyà (Director).

IVO robot.

IVO’s camera, gripper and prototype                       .

Nexus building, CZFB (up). Inauguration of the Parc Tecnològic.Prof. Josep Amat, our Director Rafael Huber, MHC Andreu 
Mas-Colell, MHP Jordi Pujol, and Minister of the Government of Spain Ana Birulés (down). Current IRI building.

María de Maeztu Excellence logo. Carme Torras with robot arm, photo by Pere Virgili. Carme Torras receiving the National Re-
search Award “Julio Rey Pastor” with their Majesties The King Mr. Felipe and The Queen Mrs. Letizia and Pedro Duque, Minister 
of Science and Innovation of the Government of Spain.  Alberto Sanfelu receives the María de Maeztu distinction. (up). 
IRI@ERL at ERL competitions. TECNIO accreditation logo. DATISION spin-off logo (down).

Automatic Control’s device.

Kinematics prototype detail.

Kinematics and Robot Design Group.

Robots and paralell robot detail at the Kinematic and Robot Design Lab. Detail of Collagen VI investigation.

Detail of Kinematic and Robot Design Lab.

IVO Robot. 

Mobile Robotics Group. 

Samples of simulated environment and detail of image capture by event-base camera.

Drone of Gauss project and detail of hallucinating dense optical flow from sparse lidar for autonomous vehicles.

Harbor crane, Logimatic project. 

Samples of simulated experiment: human-robot accompaniment using side-by-side for one person.

Tiago robot manipulating textile pieces.

Perception and Manipulation group.

Tiago and Socrates laying tablecloth, CLOTHILDE project and detail of Tiago’s robotic arm pulling a sheet.
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