AUGUSTO FERRANTE

Curriculum vitee et studiorum

[ Biographical information

[.1 Personal

Nationality: Italian.
Born in Piove di Sacco (Italy) on August 5-th, 1967. Married. e-mail: augusto@dei.unipd.it
Foreign languages: English, Spanish (basic knowledge).

1.2  Education

1. July 18, 1991: “Laurea” degree in Electronic Engineering, emphasis in “System and
Control Theory”, at the University of Padova. Final grade: 110/110 cum laude. Title
of the “laurea” thesis “Computer Algebra Algorithms for the Computation of Grébner
Basis”. Advisors: Professor E. Fornasini and Professor G. Marchesini.

2. October 27, 1995: Ph.D. in System & Control Engineering at the University of Padova.
Title of the Ph.D. thesis: “Stochastic Realization and Parameterization of Minimal
Spectral Factors”. Advisor: Prof. M. Pavon. Ten months of the Ph.D. program spent
at Institute of Theoretical Dynamics, University of California, Davis, USA.

[.3  Academic experience

1. November 1991 — February 1995: Ph.D. student in the Department of Electronics and
Computer Science of the University of Padova.

2. September 1994 — June 1995: Contract as Temporary Professor in the Department of
Electrical, Mechanical and Management Engineering, of the University of Udine.

3. July 1995 — October 1998: Junior faculty (“ricercatore”) in the Department of Elec-
trical, Mechanical and Management Engineering, of the University of Udine.

4. November 1998 — October 2001: Associate Professor in the Department of Electronic
and Information Engineering of the Polytechnic University of Milano.

5. November 2001 — February 2006: Associate Professor in the Department of Information
Engineering of the University of Padova.

6. From March 2006: Full Professor at Department in the Information Engineering of the
University of Padova.
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I1.1

II Scientific and research activities

Research activity

The research activity of A. Ferrante is in the fields of Systems € Control Theory and FEs-
timation Theory, with particular interest to problems of Modeling, Filtering, and Dynamic
Optimization. The main contributions given by A. Ferrante are:

Estimation, Identification and Filtering

1.
2.

Identification of reciprocal processes and constrained matrix completion, [J3, J4].

Spectrum estimation and spectral approximation: New algorithms based on moment
problems and constrained spectral approximation for high resolution spectrum estima-

tion, [J1, J5, J7, J10, J11, J17, C9, C11, P3].

H,, estimation: Unified approach to H, filtering, smoothing, prediction and de-
convolution with reduced complexity algorithms based on J-spectral factorization,

[J18, J25, J27, C15, C30].

H, estimation: Structural properties of the optimal smoother and efficient implemen-
tation via solution of a reduced-order algebraic Riccati equation, [C40, J37].

Hj; estimation: Derivation of an efficient algorithm based on a Linear Matrixz Inequality
for H, filtering and deconvolution, [J33].

Optimal control

1.

Closed-form solutions of finite-horizon linear-quadratic optimal control, with constraints
and quadratic costs on initial and terminal states, [J19, J21, C13, C14, C23, C25].

Linear-quadratic optimal control for systems described by dynamic and static linear
equations with trajectories constrained to fit some given points, [C44, J38].

. Optimal control for a local canonical class of non-linear systems (generalized Brockett

integrator) with non-holonomic dynamics and in presence of drift, [J44, C43].

Control of quantum mechanical systems

1.

2.

Robust control of quantum mechanical systems, [J16, J24, C16, C21].
Lyapunov techniques for steering the state of a quantum mechanical system [C26, C29].

Techniques based on the “Schrodinger bridges” formalism for controlling quantum
mechanical systems, [J31, C34].

2 February 2012



Matrix equations and their applications

1.
2.

d.
6.

Order reduction for singular Riccati equations, [J22, J23, J32].

Existence of solutions to the Positive Real Lemma equations without system-theoretic
assumptions, [J20, J29].

Analysis of the structure and parameterization of the sets of solutions of Positive
Real Lemma equations, matrix Riccati equation and matrix Riccati inequality, with
applications to external stochastic realizations, [J42, J29, J20, J23].

. Analysis of the structure of solutions of asymmetric Riccati equations, [J26, J34].

Derivation of a canonical form for symplectic matrix pencils, [J43].

Analysis of the structure of solutions of the matrix equation X = Q + NX I N*, [J48].

Spectral factorization and stochastic realization

1

. Modeling of systems with state process being in the class of reciprocal processes,[C17,

J43, J30).

. Stochastic realization for singular processes, [J22, J32].

. Wiener-Hopf factorization of rational functions, [C42, J26, J34].

Parameterization in terms of inner functions (analytic parametrization), invariant sub-
spaces (geometric parameterization), and solutions of Riccati Equation (algebraic para-
meterization), of minimal spectral factors of a spectral density. Parameterization of
the stochastic realizations of a process with given spectral density, [J50, J46, C46, J47,
C45, J49, T1, J45, C39].

Model reduction

I1.2

Efficient algorithms for computing the Lo-optimal reduced order model, [C35, J41].

Recommendation letters and honors

February 2003: Recommendation letter written by Prof. P. A. Fuhrmann for a full profes-

sorship competition.

February 2003: Recommendation letter written by Prof. B. C. Levy for a full professorship

competition.

April 2003: A. Ferrante was among the eight Italian Associate Professors in System and

Control Theory who have been declared by CIRA (Italian Board for Research in Control
Theory) national committee, to have “a significant scientific experience that is surely
at the level of the activities and responsibilities of a full professor”.
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December 2003: A. Ferrante was one of the two winners of a competition for a full profes-
sorship at the University of Reggio Calabria.

I1.3  Scholarships and travel grants

1. September 2008: Grant from Ben Gurion University of the Negev (Israel) for partici-
pation to “LINSYS 2008” (Workshop on Linear System Theory).

2. May 2008: Grant from the KTH of Stockholm for a one-week visit entirely sponsored
by the by the hosting institution.

3. September 2005: Grant from Ben Gurion University of the Negev (Israel) for partici-
pation to a “Workshop on Linear System Theory”.

4. July 1996: CNR travel grant in the framework of short-term mobility of researchers.

5. September 1993 — June 1994: “Ing. Aldo Gini’ scholarship for a period at the Univer-
sity of California, Davis.

6. November 1991: Three years scholarship for Ph.D. in System & Control Engineering
(A. Ferrante was the first in the scholarship competition ).

II.4  Research projects
I1.4.1 Projects for the development of new research groups

A. Ferrante has been one of the proponents of the project “QUINTET: A strategic project
on Quantum Information Engineering@DEI”. This project foresees the hiring of 4 junior
professors (ricercatori). It has been funded in 2008 by the “Dipartimento di Ingegneria
dell'Informazione” of the University of Padova, in a highly competitive procedure for the
development of new strategic research lines.

I1.4.2 Projects for research grants

A. Ferrante has been actively involved in the preparation of proposals and in the development
of the research in the following competitively awarded grants:

2012-2013: Project A Unifying Framework for Spectral Estimation and Matriz Completion:
A New Paradigm for Identification, Estimation, and Signal Processing coordinated by
A. Ferrante and funded by University of Padova.

2010-2012: Strategic project Quantum-Future coordinated by Prof. P. Villoresi and funded
by the University of Padova with 1400000 Euro.
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2009-2011: Project Schroedinger Bridges for Quantum Channels: A New Approach to In-
formation Encoding and Control Design coordinated by Dr. F. Ticozzi and funded by
University of Padova.

2008-2011: European project (STREP) Feedback design for wireless networked systems. Ital-
ian team coordinated by Prof. S. Zampieri.

2007-2008: National project New techniques and applications of identification and adaptive
control coordinated by Prof. G. Picci and funded by Italian Ministry for University
and scientific research.

2005-2006: National project New methods and algorithms for identification and adaptive
control of technological systems coordinated by Prof. G. Picci and funded by Italian
Ministry for University and scientific research.

2003-2004: National project New techniques for identification and adaptive control of in-
dustrial systems coordinated by Prof. G. Picci and funded by Italian Ministry for
University and scientific research.

2002-2005: European project Real-Time Embedded Control of Mobile Systems with Dis-
tributed Sensing coordinated by Prof. G. Picci and funded by European Community.

2001-2002: National project New techniques for identification and adaptive control of in-
dustrial systems coordinated by Prof. G. Picci and funded by Italian Ministry for
University and scientific research.

2000-2002: Project Control of quantum systems coordinated by Prof. M. Pavon and funded
by University of Padova.

1999-2000: National project Algorithms and e architectures for identification and control of
industrial systems coordinated by Prof. G. Picci and funded by Italian Ministry for
University and scientific research.

IT1.5  Conferences and meetings

Since 1992 A. Ferrante has been regularly participating to the main conferences in the field
of System and Control Theory. He was organizer and chairperson of many invited sessions in
international conferences. He was part of the Local Organizing Committee of the international
conference M'TNS’98.

A. Ferrante has been one of the organizers of the international conference FRNSI 07
(http://control.dei.unipd.it/ERNSIO7/index.htm) and of the International Conference
on Modeling, Estimation and Control: A Symposium in Honor of Giorgio Picci on the Oc-
casion of his sizty-fifth Birthday (http://www.dei.unipd.it/~chiuso/ICMEC/index.htm).
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I1.6

1.

10.

11.

12.

13.

14.

Visits to scientific institutions

November 2011: Visit to the “University of Melbourne”, Melbourne, Australia. One
seminar delivered.

. September 2011 February 2012: Visiting Scientist at ”Curtin University of Technol-

ogy”, Perth, Australia.

March 2010: “Istituto Politecnico” of Lisboa, Portugal. One seminar delivered.

. April 2009: Visit to the University of Palermo. One seminar delivered.

. September 2008: Visit to the “Ben Gurion University of the Negev” in Sde Boker,

Israel. Invited participation to “LINSYS 2008” (Workshop on Linear System Theory),
one seminar delivered. Visit sponsored by the hosting institution.

May 2008: Visit to the KTH of Stockholm. One seminar delivered. Visit entirely
sponsored by the by the hosting institution.

March 2008: Visit to the University of Catania. One seminar delivered.
April 2007: Visit to the University of Catania. One seminar delivered.

September 2005: Visit to the “Ben Gurion University of the Negev” in Sde Boker,
Israel. Invited participation to a “Workshop on Linear System Theory”, one seminar
delivered. Visit sponsored by the hosting institution.

May 2001: Visit to Polytechnic University of Torino. One seminar delivered.

9

May 1998: Visits to Polytechnic University of Milano, University of Roma “La Sapienza’
and University of Bologna. One seminar delivered for each visit.

August - October 1996: Visiting Specialist at University of California, Davis, USA.
Visit sponsored by a CNR fellowship. Two seminars delivered.

May 1996: Mathematisches Institut, Universitat Wiirzburg, Wiirzburg, Germany. One
seminar delivered.

September 1993 - July 1994: Visiting Scholar-Assistant Specialist at Institute of The-
oretical Dynamics, University of California, Davis, USA. Visit sponsored by A. Gini
fellowship grant. Six seminars delivered and six graduate courses taken during this
period.
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II.7 Ph.D. Students

A. Ferrante was advisor of the following Ph.D.’s:

Alessandro Abate: http://www.dcsc.tudelft.nl/~aabate/
Francesco Ticozzi: http://www.dei.unipd.it/~ticozzi/
Federico Ramponi: http://people.ee.ethz.ch/~ramponif/

A. Ferrante is advisor of the following Ph.D. candidates:
Mattia Zorzi: http://automatica.dei.unipd.it/people/zorzi.html
Chiara Masiero: http://automatica.dei.unipd.it/people/chiara-masiero.html

II.8 Collaborators

Prof. A. Beghi, Universita di Padova.

Prof. G. Bilardi, Universita di Padova.

Prof. A. Chiuso, Universita di Padova.

Prof. P. Colaneri, Politecnico di Milano.

Dr F. Cuzzola, Automatic Control Laboratory, ETH-Zentrum.

Prof. D. D’Alessandro, Dep. of Mech. Eng., Univ. of California at S. Barbara, USA.
Prof. P. Fuhrmann, Dep. of Math., Ben Gurion Univ., Israel.

Prof. A. Krener, Dep. of Math., Univ. of California at Davis, USA.

Prof. A. Lepschy, Universita di Padova.

Prof. B. Levy, Dep. of Elec. Eng., Univ. of California at Davis, USA.

Prof. G. Marro, Universita di Bologna.

Prof. G. Michaletzky, Dep. of Prob. Th. and Stat., E6tvos L. Univ., Budapest, HU.
Dr L. Ntogramatzidis, Curtin University of Technology, Perth, Australia.

Prof. L. Pandolfi, Politecnico di Torino.

Prof. M. Pavon, Universita di Padova.

Prof. G. Picci, Universita di Padova.

Prof. S. Pinzoni, Universita di Padova.

Prof. H. Wimmer, Mathem. Institut, Universitat Wiirzburg, Germany.

Prof. S. Zampieri, Universita di Padova.

I1.9 Review for international scientific journals

A. Ferrante acts regularly as reviewer for many journals and conferences in the field of
Information Engineering. In particular, he revises very often manuscripts submitted for
publication in:

SIAM J. on Control & Optimization

IEEE Transactions Aut.Contr.

Systems & Control Letters

Automatica.
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IIT Teaching activities

III.1  Academic teaching activity

2010 - 2011: Introduction to automatic control (78 hours). Course of the Managment Engi-
neering program at the University of Padova (Vicenza campus).

2009 - 2010: Model identification and data analysis (78 hours). Course of the Automation
Engineering program at the University of Padova. Introduction to automatic control (78
hours). Course of the Mechatronic Engineering program at the University of Padova
(Vicenza campus).

2008 - 2009: Two courses of Introduction to automatic control (54 hours each). Courses of
the Managment Engineering program at the University of Padova (Vicenza campus).

2007 - 2008: Two courses of Introduction to automatic control (54 hours each). Courses of
the Managment Engineering program at the University of Padova (Vicenza campus).

2006 - 2007: Two courses of Introduction to automatic control (54 hours each). Courses of
the Managment Engineering program at the University of Padova (Vicenza campus).

2005 - 2006: Two courses of Introduction to automatic control (54 hours each). Courses of
the Managment Engineering program at the University of Padova (Vicenza campus).

2004 - 2005: Introduction to automatic control (54 hours). Course of the Electronic Engineer-
ing program at the University of Padova (Vicenza campus). Introduction to automatic
control (54 hours). Course of the Managment Engineering program at the University
of Padova (Vicenza campus).

2003 - 2004: Introduction to automatic control (54 hours). Course of the Electronic Engineer-
ing program at the University of Padova (Vicenza campus). Introduction to automatic
control (54 hours). Course of the Managment Engineering program at the University
of Padova (Vicenza campus).

2002 - 2003: Introduction to automatic control (54 hours). Course of the Electronic Engi-
neering program at the University of Padova (Vicenza campus). Data Analysis (49
hours). Course of the Environment Engineering program at the University of Padova.

2001 - 2002: Model identification and data analysis (78 hours). Course of the Managment
Engineering program at the University of Padova (Vicenza campus). Data Analysis (49
hours). Course of the Environment Engineering program at the University of Padova.
Introduction to automatic control (110 hours). Course of the Computer Engineering
program at the Polytechnic University of Milano.
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2000 - 2001: Introduction to automatic control (110 hours) Course of the Electrical Engineer-
ing program at the Polytechnic University of Milano. Modern techniques in control of
linear systems (25 hours, together with P. Colaneri e A. Locatelli). Course of the Ph.D.
in Control Engineering program at the Polytechnic University of Milano.

1999 - 2000: Introduction to automatic control (110 hours) Course of the Electrical Engi-
neering program at the Polytechnic University of Milano.

1998 - 1999: Model identification and data analysis (110 hours). Course of the Computer
Engineering program at the Polytechnic University of Milano.

1995 - 1998: In this period A. Ferrante taught some monographic courses or some lessons as
assistant in the following courses:

- Automatic Control - University of Udine.

- System Theory - University of Udine.

- Automatic Control - University of Padova.

- Identification Theory - University of Padova.
- Applied Electronics - University of Udine.

1994 - 1995: Automatic Control (65 hours). Course of the “Diploma Universitario” (B. S.)
of Mechanical Engineering program at the University of Udine.

April 1993: Monographic course on Optimal filtering of the “Optimal and adaptive filtering”
course at University of California at Davis.

1991 - 1994: Each year A. Ferrante taught a short monographic course on Modern control
techniques as part of an “Automatic Control” course.

IT1.2  Other teaching activities

2002 — 2003: System modeling and estimation (16 hours). Course organized for Engineers of
“Magneti Marelli Motorsport” in the framework of a program of research collaboration
(M. Bisiacco and A. Ferrante were the coordinators of the collaboration contract).

July 1999: A. Ferrante was one of the organizers and instructors of the summer Ph.D. school
on Statistical methods for identification.
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IV  Other activities

IV.1 Contracts and collaboration with industries

A. Ferrante was (together with M. Bisiacco) scientific coordinator of a research project
sponsored by the Racing Department of “Magneti Marelli S.p.A.”, for the development of
system for torque control in “Formula 1”7 racing cars.

A. Ferrante collaborated with “Laben S.p.A.” to a project for tracking of satellites outside
the earth orbit (deep space). In this framework, he was a supervisor of a “Laurea” thesis,
in which, thanks to a smart usage of Kalman filtering techniques, a good improvement with
respect to the state of the art has been obtained.

A. Ferrante collaborated with “Danieli S.p.A.” to a project estimation of the steel level
in a casting process.

IV.2  Services to the Department and to Universities

A. Ferrante is a component of the “Executive Committee” (Giunta) of the Department of
Information Engineering of the University of Padova.

He is is a component of the “Scientific” committee at the Department of Information Engi-
neering of the University of Padova.

He is a component of the “Research” committee at the Department of Information Engi-
neering of the University of Padova.

He is a component of the “Young Researchers” committee at the Department of Information
Engineering of the University of Padova.

He is a component of the “Executive Committee” of the Ph.D. School in Information Engi-
neering of the University of Padova and in charge of the Ph.D. courses catalogue.

He has been director of the Ph.D. program in “System and Control Engineering and Opera-
tions Research” at the Department of Information Engineering of the University of Padova.
He has been in the committees for evaluating the applications for the following positions:
Associate Professor, University of Roma Tor Vergata.

Associate Professor, University of Palermo.

Assistant Professor, SISSA, Trieste.

Assistant Professor, University of Pavia.
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AC-49(11):2049-2054, 2004.
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