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• Number of legs: quadruped robots are the most used.

• Open challenges regarding the rejection of external disturbance and the 
balance.

• Quadruped with robotic arms can cooperate with humans in daily life 
tasks.



Summary of study activities 

6Viviana Morlando

• PhD school: SIDRA 2021 PhD Summer School -Bertinoro University
Residential Centre – July 12-17
– “Game Theory and Network Systems” : basic concepts and notation from classical

competitive game theory with a focus on network games and learning dynamics
and their convergence properties.

– “Modeling and Control of Soft Robots” : modeling of soft robots basing on the
physics and the continuum formulation of soft robot dynamics; control oriented
discretization strategies.

• Ad hoc Courses:
1. “Scientific Programming and Visualization with Python”, Lecturer: Prof.

Alessio Botta: The course gave the basic knowledge about the scientific
programming language Python

2. “Statistical data analysis for science and engineering research”, Lecturer: Prof.
Roberto Pietrantuono : The course provided an overview of the experimental design and
data analysis in order to use statistical methods and data analysis as part of the research.



Research activity 1
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• Problem: robust locomotion on irregular terrains

❖ Retain the balance

❖ Adapt foothold to the roughness of the terrain 

❖ Reject external disturbances
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• Solution: Whole-body control with momentum-based 
disturbance observer

• Methodologies:
❖ Decouple the centroidal’s dynamics (the dynamics of the 

center of mass) from the legs’ ones
❖ Consider the disturbances acting both on the CoM’s and 

on the swing and stance legs 
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• Problem: Nonprehensile transportation with a 
legged manipulator
❖Transportation of an object from an initial to a goal pose without 

firmly grasping it using a legged robot endowed with a 
manipulator arm. 
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• Solution: Optimization-based whole-body control 
architecture

• Methodologies:
❖ Taking into account both nonprehensile manipulation 

and locomotion constraints in a unified and principled 
way
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Thank you for the attention!


