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In the spirit of the doctoral School on Bioengineering and Robotics the PhD Program 
for the curriculum “Cognitive Robotics, Interaction and Rehabilitation 
Technologies” provides interdisciplinary training at the interface between technology 
and life-sciences. The general objective of the program is to form scientists and 
research technologists capable of working in multidisciplinary teams on projects 
where human factors play a crucial role in technological development and design. 
  
Interested applicants are encouraged to contact the perspective tutors for clarifications 
before submitting their application. 
  
The ideal candidates are students with a higher level university degree willing to invest 
extra time and effort in blending into a multidisciplinary team composed of 
neuroscientists, engineers, psychologists, physicists working together to investigate 
brain functions and realize intelligent machines, rehabilitation protocols and advanced 
prosthesis.  
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Multisensory and sensory-motor development 

Tutors:  Monica Gori, Giulio Sandini 

Tutors Affiliation: Istituto Italiano di Tecnologia 

Project Description 

We live in a rich multisensory world, constantly stimulated by inputs from multiple 
sensory modalities. One of the fundamental functions of the human brain is to interpret 
these signals by integrating information that belongs together and segregating what 
does not. Crucially, perception is not purely sensory but deeply intertwined with action: 
sensory and motor processes continuously interact, shaping how we explore, predict, 
and respond to the environment. This sensory-motor integration plays a key role in 
refining perception and supporting adaptive behavior. 

Indeed, combining information from multiple senses can significantly enhance 
performance in various domains, including detection, discrimination, and localization 
of objects and events. While these benefits are well established in adults, much less 
is known about how multisensory and sensorimotor processes develop over time. 
Existing studies have provided important insights, but they are often limited by 
simplified stimuli, heterogeneous tasks, varying modality combinations, and cross-
sectional designs spanning broad age ranges. 

This project aims to investigate human development by integrating psychophysics, 
neurophysiology, computational modeling, and innovative technologies. To achieve a 
more systematic understanding, the project will employ both classical and ecologically 
valid stimuli within a consistent set of tasks and modality combinations. Finally, the 
project will also explore the relevance of multisensory and sensorimotor integration in 
artistic contexts, considering how these processes contribute to creative expression, 
aesthetic experience, and the perception and production of art. 

Requirements: A background in cognitive neuroscience or neurophysiology is 
requested. Computational modeling skills, programming, experience with children, 
experience with art. 

References:  

Gori, M., & Sandini, G. (2025). Multisensory perception and action in painting: Science, 
creativity, and technology. Frontiers in Psychology, 16, 1630107. 
https://doi.org/10.3389/fpsyg.2025.1630107  

Gori, M., Amadeo, M. B., & Bremner, A. J. (2026). The development of spatial 
perception with and without visual experience. Nature Reviews Psychology, 5, 80–92. 
https://doi.org/10.1038/s44159-025-00516-z 

Contact: monica.gori@iit.it 

  

https://doi.org/10.3389/fpsyg.2025.1630107
https://doi.org/10.1038/s44159-025-00516-z
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Experience-driven Cognitive Architectures for Lifelong social robots 

Tutors: Dr. F. Rea, Dr. D. Pasquali, Prof. Giulio Sandini, Dr. Alessandra Sciutti 

Tutors Affiliation: Istituto Italiano di Tecnologia - CONTACT (https://contact.iit.it/) 

Description: Recent advances in robotics have led to a rapid proliferation of 
humanoid platforms expected to become integrated into everyday life, spanning 
industrial, medical, educational, and domestic domains. While current systems 
demonstrate remarkable mechatronic capabilities – sometimes claiming to be 
powered by large-scale, data-hungry foundation models – they still lack two essential 
hallmarks of human intelligence: (i) the ability to engage in rich and knowledgeable 
social interaction beyond verbal communication, including the expression, perception, 
and adaptation to both explicit and implicit non-verbal cues; and (ii) the capacity to 
autonomously learn from first-hand, embodied experiences, enabling the 
understanding of action–effect relationships and supporting adaptive behavior in 
dynamic, unpredictable environments. This project aims to address these limitations 
by developing an Experience-driven Cognitive Architecture enabling robots such as 
iCub, Alterego, or UR5 to progressively construct their own artificial personality and 
experience-driven cognitive abilities. The approach emphasizes continuous, lifelong 
learning from situated, embodied interactions, allowing the robot to accumulate 
knowledge over time and evolve into an autonomous social agent capable of operating 
effectively in real-world settings. The selected candidate will design, develop, and 
validate (both in controlled laboratory settings and in real-world environments) novel 
modules within this cognitive architecture. These modules will target, but are not 
limited to: (i) Long-term memory systems, including associative and episodic 
memory, to enable experience-driven adaptation of behavior and actions; (ii) Action–
effect learning, supporting the modelling of causal relationships between the robot’s 
actions and their short- and long-term consequences; (iii) Social environment 
modelling, capturing the dynamics of both individual interaction partners and group-
level social structures. This project is part of the Brain and Machines IIT Flagship 
(https://www.iit.it/en/web/guest/our-research) and stems from the iCog open-source 
initiative started at IIT (www.icog.eu) with the goal of advancing our knowledge of 
human cognition by designing, building, and sharing a common cognitive architecture 
for an embodied artificial system such as iCub.  

Requirements: Degree in Robotics, Bioengineering, Computer science, Computer 
engineering, Cognitive Sciences; attitude for problem-solving; self-organization of 
personal time; Python and C++ programming, and Machine and Deep Learning skills 
preferable (but not mandatory for candidates from non-CS backgrounds).  

References:  

• D. Pasquali et al., No Robot is an Island: An Always-On Cognitive Architecture for 
Social Context Awareness in Dynamic Environments, 2025 IEEE International 
Conf on Development and Learning doi: 10.1109/ICDL63968.2025.11204444. 

• Sandini G, Sciutti A and Morasso P (2025) Mutual human-robot understanding for 
a robot-enhanced society: the crucial development of shared embodied cognition. 
Front. Artif. Intell. 8:1608014. doi: 10.3389/frai.2025.1608014 

• Sandini G, Sciutti A and Morasso P (2024) Artificial cognition vs. artificial 
intelligence for next-generation autonomous robotic agents. Front. Comput. 
Neurosci. 18:1349408. doi: 10.3389/fncom.2024.1349408 

• Contacts: alessandra.sciutti@iit.it  

https://contact.iit.it/
https://www.iit.it/en/web/guest/our-research#:~:text=icon%2C%20bigger%20contribution).-,Brain%20and%20Machines,-The%20goal%C2%A0is
http://www.icog.eu/
mailto:alessandra.sciutti@iit.it
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Adaptation in Cognitive Architectures for Human Robot Interaction 

Tutors: Dr. Alessandra Sciutti, Dr. F. Rea, Dr. D. Pasquali, Prof. G. Sandini 

Tutors Affiliation: Istituto Italiano di Tecnologia - CONTACT (https://contact.iit.it/)  

Description: In everyday life, humans naturally engage in complex, adaptive and 
personalized interaction with others. For biological cognitive agents (e.g., humans), 
adaptation is a fundamental capability, manifesting at both behavioral and 
physiological levels. Individuals actively adjust their actions to accommodate social 
contexts, roles, and norms, while also undergoing continuous modulation driven by 
internal processes such as hormonal regulation, physiological states, and intrinsic 
drives (e.g., hunger, motivation, boredom, curiosity). These processes dynamically 
shape decision-making and responses to external stimuli. Also, adaptation is 
intrinsically influenced by personal goals, motivations, and values. As such, 
adaptability represents a key desideratum for artificial cognitive systems, enabling 
them to operate effectively in dynamic environments, respond flexibly to change, and 
support rich, human-like interactions including the goal of finding new solutions to 
familiar problems (the creative aspect of adaptation). This project aims to develop 
robots capable of adapting to the individuality of each interaction partner. Such 
adaptation encompasses both static characteristics (e.g., age) and dynamic factors 
(e.g., social context), including prior interactions and contextual experience. The 
ultimate goal is to endow artificial agents with the ability to build personalized, evolving 
models of their human counterparts, thereby enhancing interaction quality and 
effectiveness. The selected candidate will investigate the mechanisms of adaptation 
in humans and translate these insights into the design and implementation of adaptive 
processes within a cognitive architecture for social robots. This project is part of the 
Brain and Machines IIT Flagship (https://www.iit.it/en/web/guest/our-research) and 
stems from the iCog open-source initiative started at IIT (www.icog.eu) with the goal 
of advancing our knowledge of human cognition by designing, building, and sharing a 
common cognitive architecture for an embodied artificial system such as iCub. 

Requirements: Degree in Robotics, Bioengineering, Computer science, Computer 
engineering, Cognitive Sciences or related disciplines; attitude for problem-solving; 
self-organization of personal time; Python and C++ programming, and Machine and 
Deep Learning skills preferable (but not mandatory for candidates from non-CS 
backgrounds).  

References: 

• Mongile, S., Tanevska, A., Rea, F., Sciutti, A. (2026). In: Staffa, M., et al. Social 
Robotics + AI. ICSR+AI 2025. Lecture Notes in Computer Science(), vol 16133. 
Springer, Singapore. 

• Marcos Maroto-Gómez, Matthew Lewis, Álvaro Castro-González, María Malfaz, 
Miguel Ángel Salichs, and Lola Cañamero. 2024. Adapting to My User, Engaging 
with My Robot: An Adaptive Affective Architecture for a Social Assistive Robot. 
ACM Trans. Intell. Syst. Technol. 15, 6,2024. https://doi.org/10.1145/3691348 

• Kotseruba, I., & Tsotsos, J. K. (2020). 40 years of cognitive architectures: core 
cognitive abilities and practical applications. Artificial Intelligence Review, 53(1), 
17-94. 

• Contacts: alessandra.sciutti@iit.it. Applicants are strongly encouraged to contact 
the prospective tutors before they submit their application 

https://contact.iit.it/
https://www.iit.it/en/web/guest/our-research#:~:text=icon%2C%20bigger%20contribution).-,Brain%20and%20Machines,-The%20goal%C2%A0is
http://www.icog.eu/
mailto:alessandra.sciutti@iit.it

