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After graduating, you will have developed numerous 
advanced technical skills. For example, you will be able to:

• Master virtual, mixed and augmented reality; 

• Learn how to use virtual and physical prototyping 
tools;

• Learn how to test and validate design solution;

• Practice reverse engineering; 

• Use human simulation in ergonomic design; 

• Design tools for systematic innovation;

• Use of AI for design automation;

• Learn about human factors in design.
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ME3: Skills you will acquire…
The 3D printed horns (38 mm diameter, Figures 1 and 9), are mounted on the servos to guarantee the 

whole finger bending: it implies that the available motor force is approximately 1.5 kg each (i.e., 

3kg×cm/(3.8cm/2)). Indeed, the three servo motors are not able to completely close the fingers. This fact 

has not limited the grasping tasks that our artificial hand can perform (see Section 4). Besides, the 
complete closure of the fingers is not necessary, since it could damage the objects. Thanks to the three 

servos, we can have independent movements of the thumb, the index and middle fingers, the ring and 

little fingers (see Section 4 for further details). 
The five fingers are easily replaceable because they are assembled with interference (Figure 1) while 

the palm was 3D-printed using a honeycomb structure (Figure 9) to optimise printing times.  

4. Experimental validation 

Thanks to the implemented synergies, the prototype can grasp various objects, but also pinch, reaching 

small targets dimensions. From the experimental results, it can be observed that the hand can grasp 

spherical targets with a diameter in the range between 30 mm and 85 mm, as shown in Figure 10. The 
task represented in Figure 10a was used to test 5 fingers working together on a tube having the following 

dimensions: 50 mm diameter and 230 mm length. The grasping was performed with the help of an 

operator who had to hand the object because the prototype was not able to grasp it from a flat surface. 
The second task (Figure 10b) refers to the lateral pinching of a small ball of 30 mm diameter starting 

from a planar surface. The third task (Figure 10c) refers to 3 fingers grasping a 45 mm diameter ball 

with the help of an operator as in the case of the first task. Finally, the last task (Figures 10d and 11) 
was performed on a bigger sphere (85 mm diameter) with 5 fingers grasping and catching it from a 

planar surface. The maximum payload is influenced by the mechanical properties of the TPU, the hand 

design and the servomotors' power. 

 
 Comparison between the real and the virtual manipulation tasks 

The lack of sensors does not allow regulating the pressure exerted on the object. A glove can be used to 

cover the hand, provide grip and preserve the hand from any external factors that could alter its 

capabilities. Finally, the fact that the prototype is not able to grasp some objects from a flat surface is a 
limit that can be overcome by improving the design and the control of the fingers. 
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After graduating, you will be able to   
pursue your career (not only, but also)      
in: 

• R&D;

• Manufacturing;

• Mechanics and Installation; 

• Electronics and Automation;

• Industry 4.0 Transformation;

• Consulting.
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ME3: Career Opportunities
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ME3: Track Mandatory and Elective Courses
COURSE TITLE SEM ECTS

Virtual Prototyping 1 10

Modelling of Mechanical Behaviour Of Materials A 1 10

Track Elective Courses I 6

Human Modelling In Engineering 1 6

Methods and Tools for Systematic Innovation B 1 6

Design Methods 2 6

Computer Vision and Reverse Engineering 2 6

Metodi Sperimentali per la Diagnostica Strutturale (IT) 2 6

Track Elective Courses II (2 out of 11 courses available) 12

… 1-2 6

… 1-2 6

Max. 1 course to be chosen from Group OPEN 1-2 6

38 ECTS

Track Mandatory 
Courses 

20 ECTS

Track Elective 
Courses 

18 ECTS

For further information click here: 
https://www8.ceda.polimi.it/manifesti/manifesti/controller/extra/RegolamentoPublic.do?jaf_c
urrentWFID=main&EVN_DEFAULT=evento&aa=2020&k_corso_la=483&lang=EN

https://www8.ceda.polimi.it/manifesti/manifesti/controller/extra/RegolamentoPublic.do?jaf_currentWFID=main&EVN_DEFAULT=evento&aa=2020&k_corso_la=483&lang=EN
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ME3: Examples of Master's Thesis 
POLIMI

Augmented Reality -
remote maintenance

Driving simulator Haptics for product 
experience design

Design for Additive 
Manufacturing: lattice 

structures
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ME3: Partners
POLIMI

Universities & Research Centres Companies 


