
“I’ve always built stuff all my life with my dad. I knew that I wanted to 
build stuff when I got older, and that became more solid and concrete 
when I went to university. That’s when I knew I wanted to be an 
electrical engineer.” - Chiara Ercolani
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Growing up as a kid just outside of 
Milan, Italy, Chiara spent a lot of time 
with here father who is an electrical 
engineer. This ignited her passion for 
engineering, which ultimately lead to 
her pursuit of a masters degree in 
electrical and electronics engineering, 
and an internship with the robotics 
team at NASA Ames Research Center.  

“What got me interested in robotics 
was the satisfaction of playing with 
hardware. I built a little controller with 
an Arduino board, and then started 
building little robots that could do 
something,” Chiara said.  

“When I was at EPFL, I participated in a 
robotics competition my first year,” she 
continued. “I worked with Antoine 
Tardy, [another EPFL student that 
interned at NASA] and we won!” 

Since then, Chiara has continued to 
pursue her interest in robotics. As part 
of her Masters program at EPFL, she 
is required to have internship 
experience. So in addition to her 
studies, she did an initial internship 
with ABB, a digital solutions pioneer for 
industrial equipment and systems in 
Baden, Switzerland. 

“I liked my experience but wanted to do 
something more academic to see if I 
wanted to go into industry or 
academia,” Chiara explained.  

While she continued to work towards 
her Masters degree, Chiara began 
looking for academic internship 
opportunities. She asked her professor, 
Auke Ijspeert, for the names of other 
students doing interesting research in 
the United States. Massimo 
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Vespignani’s name came up and she 
spoke with him about his experience and 
opportunities at NASA Ames. 
  
“What really appealed to me about the 
internship opportunities at NASA was 
the freedom of being in charge of my 
own research project. I love what I’m 
doing and the team I work with [at 
NASA] is amazing. They area letting me 
explore and come up with my own ideas. 
They allow me to fail and learn as well as 
find my own way to success,” Chiara 
explained, “and its super cool to work on 
a space robot, though that’s kind of 
obvious!” 

Chiara’s internship has focused on the 
application of machine learning 
techniques to NASA’s Superball 
robotics project, which explores the use 
of tensegrity structures to create more 
cost effective, lightweight, and resilient 
robots for planetary exploration.  

“My work centered on three main tasks. 
First I needed to familiars myself with 
the robot so I create a controller to 
move the robot based on an algorithm 
developed with my team. Then I got into 
machine learning. The first thing I did 
here was to predict the tension on the 
cables and motor. Since the tensegrity 
structure is based on compression and 
tension of cables allowing it to move, its 
really important to have precise 
measurement of the tension on the 
cables. I trained a neural network based 
on motor torque data to estimate the 
tension on the wires,” Chiara said. 

“Lastly, I moved on to using machine 
learning [reinforcement learning] to try 
and teach the robot how to escape a 
dangerous situation, like a crater.” To 
perform this task, Chiara used a 
simulation to model the movement of 
Superball within a chimney-like structure 
that represents the crater. She 
described this project as “extremely 
challenging”, and explored some 
different algorithms to see which may 
be more suitable for use with a 
tensegrity robot like Superball. She was 
able to produce some results, but also 
explained that there was room for 
continued work, both to increase the 
fidelity of the simulation as well as 
exploring additional algorithms to 
improve efficiency.  

Chiara found the entire internship 
experience to be very valuable, both 
from an educational and personal 
perspective. “This research is my 
masters thesis, and the culmination of 
my studies,” She said. “The USRA 
Student R&D Program helped me 
advance my career goals by giving me 
the opportunity to learn so many new 
things and see what it is like working in a 
research environment with incredibly 
skilled people.” 

“I could see myself working at NASA in 
the future. It would be a dream,” she 
concluded. 

For More Information, or 
to Apply for an Internship: 
For inquiries about the NAMS 
R&D student internship 
program, please email  
NAMS-studentRD@usra.edu. 

How did your internship at 
NASA impact your 
thinking about your 
career? 
“I want to stay in the field of 
robotics. I already was pretty 
sure about it, but after the 
internship I am absolutely 
certain I will try and stay in 
this field. It fueled my 
motivation to get a Ph.D. and 
ideally I would like to come 
back to NASA and continue 
this research.” 
     - Chiara Ercolani
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