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Education
2005 Ph.D. in Aerospace Engineering, Politecnico di Milano, Milan, Italy.

Thesis "Trajectory Optimization for Spacecraft flying in Formation"
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Thesis Autonomous navigation of a vehicle for space exploration with stereographic cameras
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Research topic: "Methods and techniques for the space qualification of a university microsatellite"
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2016–2019 Professor of the Payload Design course for the M.Sc. in Space Engineering at Politecnico
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2011–2015 Professor of the Space Engineering Design Synthesis module in the Space System Design

course for the M.Sc. in Space Engineering at Politecnico di Milano.
2012–2015 Professor of the Introduction to Space Mission Analysis course for the B.Sc. in Aerospace

Engineering at Politecnico di Milano.
2009–2011 Professor of the Orbital Mechanics module in the Fundamentals of Flight Mechanics

course for the B.Sc. in Aerospace Engineering at Politecnico di Milano.
2008–2009 Professor of the Space System course for the B.Sc. in Aerospace Engineering at Politecnico

di Milano.
2003–2008 Teaching Assistant in the Space System Design course for the M.Sc. in Space Engineering

at Politecnico di Milano.
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Research Activity
Space

Robotics
In this Field various aspect has been faced including:
{ the development of two prototypes of wheeled rover,
{ the development of a stereographic artificial vision system for the identification of the

surrounding environment,
{ the study of algorithms for path planning and control,
{ the development of an artificial vision system for robot motion estimation,
{ the study of an artificial vision system for the characterization and classification of

the surrounding environment,
{ the study of control systems for legged locomotion based on dynamical neural networks,
{ the realization of a prototype of a legged robot,
{ the study of a rover autonomous control system based on a multi-layer architecture

in which stochastic techniques are used for planning and scheduling, behavioural
algorithms and artificial neural networks are used for plan execution,

{ the study of control algorithm for space manipulators.

Trajectory
Optimization

In this Field various aspect has been faced including:
{ optimal trajectories for missions to asteroids (NEO) with low-thrust propulsion,
{ optimal control problem solution with direct transcription methods,
{ optimal control problem solution with a parallel multiple-shooting method associated

with an interior point method for the solution of the resulting NLP problem.

Spacecraft
Formation

Flying

In this Field various aspect has been faced including:
{ optimization of low thrust reconfiguration maneuvers for formations of satellites in

circular and eccentric reference orbit
{ station keeping control of formation of satellites with a model predictive controller,
{ distributed coordination of reconfiguration maneuvers for swarms of satellites in

formation.
{ SDRE control of station keeping and reconfiguration maneuvers.

Space
Surveillance

and Tracking

In this Field various aspect has been faced including:
{ orbit determination of space debris using multibeam bistatic radar Sensor,
{ monitoring of space debris with optical telescopes,
{ relative pose estimation of uncooperative targets with high order Kalman filters.

Uncertainty
Propagation
in Astrody-

namics

In this Field various aspect has been faced including:
{ development of a software library for Taylor differential algebra (DA),
{ uncertainty propagation in orbital dynamics using Taylor differential algebra,
{ uncertainty propagation in orbital dynamics using massively parallel Montecarlo

simulations on GPGPUs.



Research Grants
The scientific activity has been performed also under the following research contracts:

Principal Investigator
{ Technology for Improving Re-Entry Predictions of European Upper Stages through
Dedicated Observations, ESA Contract 4000114349/15/D/SR (Competitive call: ITT)

Contributor
{ Support to ISOC Processing software, ASI Contract.
{ Studio di fattibilità per la realizzazione di un satellite geosincrono di osservazione della
Terra – GEOSAR, ASI Contract

{ Supporto alle Attività IADC e Validazione Pre-operativa per SST, ASI/INAF Contract
{ Lunar CubeSats for Exploration (LUCE), ESA Contract 4000120225/17/NL/GLC/as
(Competitive call: ITT)

{ Assessment of onboard DA state estimation for spacecraft relative navigation. ESA
Ariadna Contract No. IPL-PTE/LF/as/517.2016

{ SpaceSHIP: Space Systems with Hybrid Propulsion, Regione Lombardia, Decree 5744
of 8/7/2015-2016, 2015 (Competitive call)

{ Space Shepherd: Saving Human Lives through Satellite Imagery, Politecnico di Milano,
2014-2015 (Competitive call)

{ Nonlinear Propagation of Uncertainties in Space Dynamics based on Taylor Differential
Algebra, ESA Contract 4000109643/13/NL/MH (Competitive Call: ITT)

{ Hybrid Propulsion Transfer Strategies. ESA Contract No. 4000105465/12/NL/AF
(Competitive Call: ITT).

{ Upgrade of the Uncertainty Propagation Module of STA. ESA Contract No.
4000102634.

{ Assessment of Mission Design Including Utilization of Libration Points and Weak
Stability Boundaries, ESA Contract 18147/04 (Competitive Call: Ariadna)

{ Assessing the Accuracy of Interval Arithmetic Estimates in Space Flight Mechanics.
ESA/ACT/Ariadna Contract No. 18851/05/NL/MV (Competitive Call: Ariadna)

{ An Advanced Intelligent, Fault-tolerant System for Autonomy in Risky Environments.
ESA Contract No. 18693/04/NL/MV (Competitive Call: ITI)

{ Upgrade of Direct Interplanetary Trajectory Analysis Software (DITAN-2). ESA
Contract, Subcontractor of Aurora B.V

{ SIMONE: a NEO Space Mission Preparation Study. Subcontractor of QuinetiQ.
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