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The University of Applied Sciences of Southern Switzerland (SUPSI) is one of the 9 SUP Institutions (Universities of Applied 
Sciences, Fachhochschulen, Hautes écoles specialisées) in Switzerland recognised by the Swiss government. 

SUPSI executes its mandates with the aim of 
enhancing vocational university curricula as  
a factor in stimulating the economic, social 
and cultural growth of itzs home territory, 
which consists mainly of the Italian-speaking 
part of Switzerland and the neighbouring  
region of Northern Italy (Regione Insubrica). 

SUPSI conducts Bachelor and Master courses, 
awarding qualifications that are officially  
recognized by the Swiss Confederation and 
that comply with the European university  
system, allowing graduates to find appro-
priate professional employment and/or  
to participate in academic post-graduate 
mobility programmes.

Various types of continuing education courses 
are also available, allowing professional ope-
rators to acquire state-of-the-art, in-depth 
and specialist skills and concepts at all points 
of their careers. These courses range from 
short-term modules to longer programmes 
leading to the following qualifications: Certi-
ficate (CAS), Diploma (DAS) or Master of Ad-
vanced Studies (MAS). 

Cutting-edge teaching methods implemen-
ted by researcher-teachers and by professio-
nal operators combine a practical approach 
with the application of scientific methods 
and knowledge. Courses are conducted with 
a view to meeting students’ needs, with spe-
cial focus on facilitating flexible learning pro-
grammes and courses run in parallel with 
professional activity or with family commit-
ments. 

SUPSI promotes applied research and deve-
lopment activities that can enhance multidi-
sciplinary expertise and ensure innovative sup-
port to stakeholders. Knowledge acquired  
from participation in national and internatio-
nal research projects can therefore be trans-
ferred locally. Last but not least, SUPSI pro-
vides high-added-value consulting services 
- based partly on results deriving from ap-
plied research - to the Cantonal Authorities 
and to many other institutions.

The Department of Technology Innovation 
participates in the SUPSI research strategy, 
which focuses on six main research areas: 
 ◆ Built environment, natural resources and 

safety
 ◆ Global markets, innovative business models 

and sustainable economic development 
 ◆ Innovative products and processes
 ◆ Civil, industrial and urban energy systems
 ◆ Intelligent systems for knowledge  

and communication
 ◆ Social systems and public health



DTI
Department of Technology Innovation

The Department engages in engineering sciences in the field of applied engineering, in the technological and IT services  
industrial sector in general, while also operating in the spheres of education and research. 

Bachelor courses are run in Computer Science,  
Electrical Engineering, Mech anical Engine-
ering and Engineering & Management. Each 
course offers multiple specialisations, inclu-
ding: software archi tectures for network  
systems, logistics and production systems,  
advanced materials, mechatronics, embed-
ded systems, tele communications and te-
lematics. All cour ses combine theoretical 
teaching with a practical approach, with on 
average 50% of the specified didactic-time 
dedicated to laboratory and project work, 
ensuring that students learn how to apply 
their newly-acquired technical skills to real-
life cases.

In addition to Bachelor and Master program-
mes, SUPSI as an academic institution, and 
the Department of Technology Innovation  
in particular, also conduct research activities, 
particularly in the fields of applied research 
and technology transfer to Ticino companies.  
The qualitative and quantitative levels achie-
ved in these fields are impressive when viewed 
in relation to the dimensions of our institution,  
and constitute a reference point for the eco-
nomic fabric of the region. Participation in in-
ternational projects also allows our students 
to envisage professional employ ment oppor-
tunities in a broader context. For example,  
international cooperation projects are cur-
rently in operation with China and South 
Africa. 
In terms of research and development, the 
Department is organized into four main insti-
tutes: ICIMSI (Institute for Computer Integra-
ted Manufacturing for Sustainable Innova-
tion, IDSIA (Dalle Molle Institute for Artificial 
Intelligence Studies), ISEA (Institute of Sys-
tems and Applied Electronics), ISIN (Institute 
of Information Systems and Networking).
There is also a support area operating in the 
fields of mathematics and physics (SMF).

The fields of application can be summa
rised as:
ICIMSI – materials, modelling of mechanical 
parts, multiscale physics models, industrial 
automation, rapid software prototyping,  
industrial vision, innovative business models, 
sustainability and simulation in industrial  
development.
IDSIA – machine learning (artificial neural 
networks, reinforcement learning), optimal 
universal artificial intelligence and optimal 
rational agents, operations research, com-
plexity theory and robotics.
ISEA – digital microelectronics, algorithms 
and cryptography for embedded systems, 
mechatronics systems and control, com-
munication systems and industrial automa-
tion, wired or wireless telecommunications, 
high frequency based systems design and 
security.
ISIN – information systems, software engi-
neering, internet technologies, operating 
systems and security, network software 
technologies, sensor networks and security, 
Semantic Web (Web 3.0), Web 2.0, XML, web 
applications and multimedia.

Finally, when necessary for its research acti-
vities, the Department can count on a support 
group consisting of physics and mathematics 
lecturers.

The research programmes conducted by the 
Institutes allow them to participate in and 
develop all the research areas.
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Innovative Materials and Simulations
The research activities of the MS sector are 
directed towards the development of inno-
vative products and processes.
The researchers in the field of materials are 
competent in the study of the following:  
plastic materials and polymeric matrix nano-
composites; polymeric/ceramic matrix com-
posites; ceramic foams; the degradation 
and stabilization of polymeric materials; fla-
me retardant for plastic materials.
As for the field of simulation, competences 
include: linear and non-linear static analysis; 
stationary/transitory thermal analysis; fluid 
dynamic analysis; contact analysis; rheologic 
analysis; and multi-scale impact simulation 
analysis for the study of materials; the numeric 
modelling of complex phenomena relative  
to both traditional and advanced materials. 

Process Automation and Integration
This area focuses on the analysis and develop-
ment of design methods, models and tools 
for the engineering of industrial automation 
control systems. Moreover it applies compe-
tences on model driven, component based  
software engineering and on automatic code  
generation for implementing tools for the 
rapid prototyping of applications for various 
platforms and domains. Image acquisition 
and processing technologies, integrated with 
laser triangulation, are applied in the indu-
strial field for defect detection on various 
surfaces and objects.

Production Management / Supply Chain
This sector conducts projects in the areas  
of Lean Manufacturing, Supply Chain and Lo-
gistics, Company Networks and Integrated 
Information Systems, thereby facilitating the 
introduction and implementation of new  
business models and the optimization of pro-
duction processes. 

Customization & Sustainability
New production paradigms, delivering more 
efficient production and manufacturing pro-
cesses, are becoming increasingly applicable 
in our world. Mass customization requires 
production processes that are suited to and 
beneficial for final product customization. 
ICIMSI researches and experiments new  
methods and tools designed to ease the inte-
gration of mass customization with sustain-
ability issues, and to bring companies and so-
ciety closer to a fully eco-compatible world.

Economic, ecological and social as pects  
of sustainable innovation
The main objective of successful innovation 
is to transform research results into market 
oriented commercial products. The second 
objective is to “sustain” the innovation pro-
cess in order to avoid the classical up-and-
down cycle of short-term innovation. Sustai-
nable innovation therefore relies not only on 
the development of new products and pro-
duction processes, but also on deeper analysis 
of the entire life cycle of these products and 
processes, in what is known as the life cycle 
matrix of products and related processes. 
ICIMSI aims to establish permanent ties with 
industries and services in the region in order 
to ensure a sustainable communication pro-
cess and to advise enterprise management 
teams on new technological breakthroughs, 
on potential market niches and on new tech-
nology introduction strategies. The critical 
element of this process, integration, is imple-
mented by ICIMSI in terms of both internal 
development and partner relations.

 A new paradigm is emerging: sustainable 
inno vation

 A 3D simulation of a shoe factory, to facilitate 
the design and management of a real factory

ICIMSI  
Institute CIM for Sustainable Innovation

ICIMSI researchers and engineers have matured many years of experience in the transfer and application of innovative 
technologies in the industrial sector. The main aim of ICIMSI is to serve enterprises by means of applied research.  
Assisting enterprises to conduct research projects allows ICIMSI to execute its Sustainable Innovation mandate, in terms  
of research, contributing to the development of new products and new processes, improving enterprise management  
and in the training of technical and administrative human resources. All technological innovation is based on high-level  
applied research. ICIMSI is involved in many research projects with national and international partners, focussing on four 
areas of development.



 

IDSIA
Dalle Molle Institute for Artificial Intelligence

IDSIA is an artificial intelligence research institute, affiliated with both the University of Lugano (USI) and SUPSI. It focuses 
on machine learning (artificial neural networks, reinforcement learning), optimal universal artificial intelligence and optimal 
rational agents, operations research, complexity theory, environmental modelling, biologically inspired systems and robo-
tics. In the Business Week “X-Lab Survey”, IDSIA was ranked in fourth place in the category “Computer Science – Biologically 
Inspired”, closely behind much larger institutions. IDSIA was also ranked in the top 10 of the broader “Artificial Intelligence” 
category.

Routing problems
IDSIA research addresses problems relating 
to vehicle routing on road networks, and to 
information routing in computer networks. 
Both types of problems are especially chal-
lenging due to their stochastic and dynamic 
natures, enhanced by the rapidly developing 
telecommunications sector and by the con-
stantly increasing traffic on communication 
and road networks.
IDSIA has developed a number of successful 
algorithms for solving routing problems, such 
as Ant Colony Optimization algorithms, in-
spired by the behaviour of real ants, and exact 
methods based on mathematical program-
ming. Mathematical programming algori-
thms have been applied to routing problems 
where uncertainty is expressed by interval 
data, with the aim of finding optimal robust 
solutions. Ant Colony Optimization has been 
applied to various vehicle routing problems 
(classical deterministic, with stochastic de-
mands and customers, with time-varying 
travel times) and to routing in mobile ad-hoc 
communication networks.
In all applications, the ant-based algorithms 
have proved to be competitive with state-of-
the-art algorithms.

Data mining
Learning from experience is often the best 
way in which to solve difficult real-life pro-
blems. Data mining is the branch of computer  
science that teaches computers how to learn  
from experience in the form of past data. Le-
arning from data enables computers to answer 
questions such as: What is the probability 
that this patient suffers from a given disease? 
What is the avalanche risk in this area? What 
goods should be promoted to this customer? 
Data-mining research at IDSIA focuses on 
developing probabilistic algorithms that are 
truly reliable when data are the only possible 
source of information about a domain. IDSIA 
algorithms yield credible solutions to diffi cult 
problems, even when data sets are small 
with missing values, and they also scale up  
effectively to large data sets. Successful IDSIA 
applications include diagnosis of dementia 
(medicine), debris flows predictions (environ-
mental modelling), and customer profiling 
(marketing).

Swarmbots
The monolithic approach to robotics, which 
assumes that one unit can perform all tasks, 
is questioned when robot missions require  
capabilities greater than those possessed  
by a single individual. A swarm-bot – a collec-
tion of independent mobile robots – is a pos-
sible answer. The software controlling a 
swarm-bot does not specify any central con-
trol unit and operates purely on the basis of 
local information. The implementation me-
thods adopted range from behaviour-based 
architectures to controls stemming from  
genetic algorithms or other evolutionary 
robotics techniques. 

 A robust routing algorithm can identify not 
only the best (shortest time) route taking traffic 
conditions into account, but also a route with 
a guaranteed maximum time independent of 
traffic conditions: the screen shot of the Lugano 
city centre map shows the shortest time route 
(green) and the more robust route (blue)

 Two Swarm-bot units helping each other to 
bridge a gap: large enough to constitute a real 
obstacle for a single robot, the gap can be easily 
bridged when two Swarm-bot units collaborate 
to form a larger, rigid-link structure.



  

ISEA
Institute for Systems and Applied Electronics

The institute addresses the aspects of electronics and computer science technologies with emphasis on product development 
methodologies. As the name indicates, the terms “Systems” and “Applied” place the emphasis on the applied nature of the 
institute activities, which are aimed at developing new products in collaboration with industrial companies. The competences  
of the institute are grouped around three main areas, namely the design of embedded systems, of high frequency and tele-
communication systems, and of precise and miniaturized mechatronic systems. 

Embedded Systems and Technical Compu
ter Science
The Microelectronics and Technical Computer  
Science Laboratory (LMIT) offers a broad ran-
ge of services in both applied research and 
technology transfer in the fields of embedded  
systems, digital signal processing and inte-
grated electronics. 
Embedded Systems constitute the general 
area of interest for LMIT, with activities cove-
ring the creation of hardware (boards) as well  
as software (RT-OS and applications). In the 
integrated electronics field, LMIT know-how  
ranges from microcontroller-based implement-
ations, to FPGA development and full-custom 
ASICS design (chips processing analogue, digital  
or mixed signals). DSP algorithm implemen-
tation is the distinctive field of research of the 
LMIT, with specialization in hardware and/or  
software optimization and implementation 
of complex digital signal processing algori-
thms for speech and image compression, 
signal processing, control, coding or crypto-
graphy. 

Telecommunication, Telematics and High
Frequency systems
The activities of the Telecommunication, Tele-
matics and High-frequency Systems labora-
tory (TTHF) address technologies ranging 
from the physical layer of a wireless communi-
cation systems to the embedded electronics  
and firmware and the integration of proto-
cols, algorithms and security.
Research is also in particular conducted in the 
field of RF systems for telecommunication 
applications and for the non-destructive cha-
racterization and imaging of material chara-
cteristics. The expertise of the laboratory 
addresses all issues related to system level 
and EM-field simulations, antenna design and 
the development and use of high-frequency 
electronics. The design and integration of 
RFID systems (tags and readers) and Global 
Navigation Satellite Systems (GPS and Galileo)  
are also special areas of interest for TTHF. The 
laboratory is also certified to conduct activi-
ties involving the simulation and measure ment 
of EMF and Non-Ionizing Radiations (NIR).

Precision and miniaturized systems
The aim of the mechatronic systems labora-
tory (SMT) is to promote the understanding 
and exploitation of the cost and performance 
benefits provided by an integrated view  
arising from a blend of various classical disci-
plines. In fact, mechatronics is understood  
as the combination of mechanics, electronics, 
computer science and control engineering. 
Activities focus on the development of pre-
cise tool machines, on precise measurement 
systems, on miniaturized sensors and actua-
tors for the medical field and on the develop-
ment of sensors and systems for applications 
in the field of ambient assisted living. The 
group has mastered a number of different 
technologies, ranging from high-performance 
control systems, to rapid control prototyping 
systems, communications systems for con-
trol, miniaturized actuators and sensors, hi-
gh-performance analog electronics and low 
power and energy scavenging systems.

 Sophisticated algorithms are implemented 
on various platforms (ranging from PC to ASIC).

 The TTHF Laboratory is certified by the Swiss 
Federal Office of Metrology and Accreditation 
(METAS) 

 A rapid control prototyping system that ena-
bles a flexible mechanical structure to be posi-
tioned with nanometric precision
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ISIN 
Information Systems and Networking Institute

The Institute conducts teaching and applied research activities in the field of information and communication technology. 
The key applied research areas are: “Information Systems and Software Engineering”, “Semantic and Multimedia Systems” 
and “Networking”.
The Institute is active both EU projects and in projects funded by the Federal innovation promotion agency (CTI) and invol-
ving local private partners

Information Systems and Software Engi
neering
Research and teaching activities in Informa-
tion Systems and Software Engineering focus 
on the design and development of centrali-
zed, distributed information systems.
The know-how and experience of the group 
range from the analysis, design and manage-
ment of complex ICT infrastructures, all the 
way to data base design and administration, 
and the development of modern distributed 
applications based on multi-tier (web) archi-
tectures. Skills include “Open Source” lan-
guages and systems, and also widely adopted 
commercial technologies. Activities encom-
pass software engineering, software design, 
information systems technologies, web ap-
plication development as well as security  
issues related to software, systems and net-
works.
The CPM web toolkit project can be taken as 
an example of the Institute applied research 
activities. It has led to the design of a web-
based toolkit that enables enterprises to de-
velop data analysis applications without the 
assistance of software developers. The pro-
duct was developed using .NET and Windows 
Presentation Foundation technologies. A key 
aspect of the work is the system architecture 
design allowing low maintenance costs and 
high scalability.
The product is commercialized by Board  
International, a Lugano-based company.

Semantic and Multimedia Systems
The integration of innovative web technolo-
gies, multimedia and e-learning is the key  
research field of the Semantic and Multimedia 
Systems Group (LSMS). These technologies 
are exploited in different application domains,  
combining their benefits to obtain semantic 
rich interaction, intelligent navigation, and 
collaborative interaction. One common use 
of current ICT applications is the integration 
of heterogeneous information from various 
sources and organisations. 
The IMS DiFac project is developing new inte-
ractive tools for the construction of a digital 
factory.
The LSMS group contributes to the implemen-
tation of an integrated company-wide infor-
mation management system

Networking
Significant research activity is conducted on 
the design and implementation of communi-
cation systems software. Standard networ-
king technologies and new communication 
protocols underpin these systems and are 
fundamental topics of international research 
in the field. Research activities focus on th-
ree main sectors: wireless communication 
systems, dealing with the aspects associated 
with communication systems and related 
protocols, communication and management 
of mobile systems and wireless networks, 
ranging from the technological aspects of 
standard wireless communications to the ap-
plication aspects of ‘seamless handover’, and 
lastly, communication and management  
of standard wireless sensor systems and net-
works, where applications merge with tech-
nology. For example, in the HAGGLE project  

a new autonomic networking architecture, 
utilising autonomic opportunistic communi-
cations, enables communication in the pre se-
nce of intermittent network (i.e., particularly 
in the absence of end-to-end communi cation 
infrastructure). The project aims to construct 
a network complementary to the existing 
TCP/IP network. HAGGLE is a EU project.

 a combination of technologies makes it pos-
sible to structure explicit and implicit knowledge 
interactively.

 message forwarding application based 
on seamless handover

 the CPM web toolkit makes it possible to de-
velop business intelligence applications without 
involvement of software developers.
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