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IDSIA is a research institute for artificial intelligence, affiliated with both the University of Lugano 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 modeling and 
software and robotics. In Business Week’s “X-Lab Survey” IDSIA was ranked in fourth place in the category 
“Computer Science – Biologically Inspired”, after much larger institutions.  IDSIA also ranked in the top 10 of the 
broader category “Artificial Intelligence.” 
 
Routing problems 
IDSIA research addresses both problems of vehicle routing on road networks, and problems of routing of 
information in computer networks. Both types of problems are especially challenging due to their stochastic and 
dynamic nature, enhanced by the fast development of telecommunication and traffic on communication and road 
networks. 
IDSIA developed several successful algorithms for solving routing problems, such as Ant Colony Optimization 
algorithms, inspired by the behavior of real ants, and exact methods based on mathematical programming. 
Mathematical programming algorithms 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 
several types of vehicle routing problems (classical deterministic, with stochastic demands and customers, with 
time-varying travel times) and to routing in mobile ad-hoc communication networks. In all applications the 
developed ant-based algorithms have been shown to be competitive with state-of-the-art algorithms. 
 
Data mining 
Learning from experience is often the privileged way to solve difficult real-world problems. Data mining is the 
branch of computer science that teaches computers how to learn from experience in the form of past data. 
Learning from data enables computers to solve questions such as the following: 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 is concerned with developing probabilistic algorithms that are truly 
reliable when data are the only source of information about a domain. IDSIA’s algorithms yield credible solutions 
to difficult problems also when data sets are small, with missing values, and they scale up to large data sets 
efficiently. Successful applications made at IDSIA include diagnosis of dementia diseases (medicine), predictions 
of debris flows (environmental modelling), and customer profiling (marketing). 
 
Swarm-bots 
The monolithic approach to robotics, which assumes one unit to be able to perform all tasks, is put into question 
when robot missions require capabilities greater than those possessed by a single individual. A swarm-bot which 
is a collection of independent mobile robots is a possible answer. The software controlling a swarm-bot does not 
assume any central unit and acts just using local information. The methods used to implement it range from 
behavior based architectures to controls evolved by genetic algorithms or other evolutionary robotics techniques.  
 
 

 
Robust routing 



A robust routing algorithm can find not only the best (shortest time) route taking into account the traffic conditions 
but also a route with a guaranteed maximum time independent of traffic conditions: here a screen shot of the 
center of Lugano with the shortest time route (green) and the robust route (blue) 
 
 

 
Two Swarm-bot units helping each other to bridge a gap A gap large enough to be a real obstacle for a single 
robot can be easily bridged when two Swarm-bot units collaborate forming a larger structure through their rigid 
link. 


