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As I try to gain deeper insights from other 
research fields, I remain committed to the idea 
that a solid understanding of physical laws and a 
successful scientific approach are boosted by the 
researcher’s capability to conceive and to 
develop his/her own instruments of investigation.



1. Hand Robot
It is a device for hand rehabilitation based on a 
multiple underactuated crank & slider mechanism.  
The concept behind is exercising the hand 
functions and restoring the control of grasping like 
a normal therapeutic session.



Design Concept

Prototype



2. WristBot

WristBot is a three degrees of freedom device with 
force feedback control which is used to 
assist the wrist motion. It can be used as a 
general purpose haptic platform, or it can be 
programmed to run therapeutic sessions for 
subjects affected by stroke.





3. Exosuits
The Exosuit is a wearable assistive device made by 
functional apparels actuated by bowden 
cables embedded in the fabrics. Contrarily 
to the regular rigid exoskeletons, the Exosuit 
relies on the biomechanical structures of the 
human body, allowing natural motion of the upper 
limb at the level of shoulder, elbow and hand. 
A newly designed Hierarchical Controller 
embedded in the electronics allows to accurately 
detect the human motion intention and efficiently 
provide the necessary amount of torque for 
decreasing the metabolic consumption during 
manipulation.





4. Mechatronic Actuation
The exosuits are powered by custom 
mechatronic actuators using a novel clutchable 
transmission which changes its status when the user 
requires assistance. When the electromechanical 
clutch is disengaged the exosuits allow free 
movements of the elbow and hand. 
Contrarily when the clutch is engaged the 
motor is geared on the pulley and transmits torque 
to the human joints via Bowden cables. The 
tendons are wrapped around an array of three 
pairs of spools to actuate the thumb, index and 
middle finger in an agonist/antagonist 
fashion or the elbow for flexion and extension. 
A feeder mechanism allows to avoid the slacking 
of the cable around the spool.





5. Underactuated Mechatronic
    Transmission

The One to Many concept hypothesizes the use 
of one single actuator to drive multiple degrees of 
freedom. The proposed solution uses one electric 
motor to drive two degrees of freedom for the left 
and right elbows. A set of six electromechanical 
clutches allows to engage a mechanism and to 
select different verses of rotation. It is possible to 
generate sets of trajectories which allow to 
contemporarily move/assist the two arms at the 
elbow joint by using only one rotating motor, 
reducing the weight and the energy consumption 
of the exosuit.





6. Multistable Series Elastic Actuation
Composite materials (carbon fibers) have been 
used to develop a compliant element which 
presents non linear elasticity and multiple 
configurations of mechanical stability (minimum of 
elastic energy). The idea behind the use of carbon 
fibers is exploiting the multistability to optimize 
the energy consumption of the electromechanical 
counterpart, by relying on the intrinsically stable 
dynamics of the carbon fiber element embedded 
in the actuator.



Multistable Exoskeleton Concept

Multistable Series Elastic Actuator

Multistable Carbon Fibers Element




