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Description: 

In the Industry 4.0 paradigm, which aims at establishing intelligent, interoperable, and autonomous production 
environments, the problem of planning, management, and control fleets of Automated Guided Vehicles (AGVs) 
and/or Rail Guided Vehicles (RGVs) is receiving enormous interest for an efficient and sustainable logistics. 
Traffic management of cooperating robots for handling loads in automated warehouses of smart factories and 
distribution centers is indeed a significant challenge for the real-time control aimed at predicting and 
preventing congestion while ensuring an increase in productivity and business flexibility.  

 

The goal of this project is to improve the performance of automated warehouses by developing scheduling 
algorithms for the activities carried out by the multi-robot system, together with path-planning, collision 
avoidance, driving, navigation, and control algorithms. In particular, conventional task allocation and path 
planning algorithms will be merged into machine learning frameworks with the aim of controlling AGVs’ and/or 
RGVs’ fleets in real-time and scheduling their activities in an optimal way by collecting and managing a large 
amount of data obtained by several simulated and real-world industrial scenarios. Thus, the main challenges 
will lie in defining machine learning techniques -such as supervised learning (e.g., artificial neural networks, 
support vector machines), unsupervised learning (e.g., principal component analysis), reinforcement learning 
and deep learning (e.g., convolutional neural networks, restricted Boltzmann machine and auto-encoders)- 
aimed at predicting and preventing congestion in vehicular traffic. In order to improve the efficiency of AGVs 
and/or RGVs, maximize productivity, and minimize downtime, scheduling algorithms will be also developed 
based on the integration of data-driven methods with simulation, optimization, and optimal control 
techniques.  

 

The research will be applied to real logistic scenarios provided by ICAM Srl, which is an Italian company 
specialized in automated solutions for automated warehousing and Logistics 4.0. 

 

Specific Information: 

Applicants must hold a master’s degree in Engineering, with a good background in relevant areas of interest 
(i.e., machine learning, optimization, and control). Solid mathematical and coding skills are encouraged. 
Proficiency in both spoken and written English is required. The candidate should be highly motivated and 
interested in undertaking innovative and challenging research activities involving both theoretical analysis and 
experimental validation, in strong connection with an Italian logistic company, which will be the final user of 
the applications. Technical and soft skills are strongly required to meet, during the research, a continuous 
trade-off between industrial needs and research challenges.   
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