Invited lecures - ECPD 2025/2026

This document contains:

1. The calendar of the invited lectures, including date, title, short abstract and biographic
note of the presenter;
2. Guidelines and suggestions of contents for the report to present.

Calendar

All the lectures will take place during class hours.

Lecture 1 - 18" may, Monday

Presenter: Afonso Botelho

Title: Model Predictive Control for Spacecraft Rendezvous

Abstract: The basic concepts of MPC design for rendezvous problems are introduced, showing
how MPC can improve efficiency, performance, and autonomy of such missions with respect to
classical control design, and highlighting the major differences with respect to typical Stabilizing
MPC approaches.

Biographical note: Afonso Botelho is a PhD candidate in Electrical and Computer Engineering
currently working as a space Guidance, Navigation, and Control (GNC) engineer at Indra Space.
His work and research focus on the use of onboard optimization for GNC design in application to,
e.g., the powered landing of reusable rockets and to rendezvous, most notably in the context of
the upcoming ClearSpace-1 mission for active debris removal.

Lecture 2 — 20" may, Wednesday

Presenter: Sérgio Pequito
Title: Fractional cyber-neural systems.

Abstract: he lecture will address fractional-order model predictive control as a framework for
electrical neurostimulation.

Short bio: Sérgio Pequito is an Associate Professor in Electrical and Computer Engineering at
Instituto Superior Técnico, University of Lisbon, and a principal investigator at the Institute for
Systems and Robotics in Lisbon. His research focuses on the design, analysis, optimization, and
control of large-scale systems, with applications spanning neuroscience, biomedicine, and brain
dynamics. He is an IEEE Senior Member and recipient of distinctions including a Best Student
Paper Finalist award at the 2009 IEEE CDC and the 2016 O. Hugo Schuck Award in Theory.

Lecture 3 - 25™ may, Monday

Presenter: Pedro Lima

Abstract: This guest lecture introduces Model Predictive Control (MPC) in the context of
autonomous heavy vehicles, based on industrial applications from my work at Scania/TRATON.
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It covers why MPC is well suited to heavy vehicles, the role of different vehicle models, and a
progression of increasingly challenging control problems, including trailer reversing, low-friction
driving, nonlinear MPC, and contingency MPC. The lecture ends with a brief outlook on Al-based
autonomous driving architectures and the future of autonomous vehicle systems.

Biographical note: Pedro Lima is a Senior Engineer at TRATON Group, with nearly 10 years of
experience in autonomous vehicle control for heavy-duty applications. Pedro holds a PhD from
KTH Royal Institute of Technology in optimization-based motion planning and model predictive
control for autonomous heavy-duty vehicles. His master degree was obtained at IST (MEEC). He
is currently the project manager of AllDrive, an R&D project addressing one of the key challenges
for autonomous heavy-duty vehicles: safe and robust operation of truck—trailer combinations in
all weather conditions, with special focus on low-friction roads. The project combines machine
learning-based motion planning, advanced motion control, realistic vehicle modelling, and
extensive simulation and winter testing to enable reliable autonomy.

Report guidelines and content suggestions

Remember that, to submit the report, you must attend the corresponding lecture.
Language: English or Portuguese, whatever the student feels more comfortable.
Length: At most 2 pages. Typically, 1 page.

Use of Al counselling is allowed, but, if used, must be referred. The rules of IST for using Al must
be satisfied (see Guia para a utilizagcdo responsavel da IAcriado pelo Técnico
(https://tecnico.ulisboa.pt/pt/noticias/campus-e-comunidade/tecnico-apresenta-guia-para-a-
utilizacao-responsavel-da-inteligencia-artificial/).

Automatic generation of text is not allowed. The student must use her/his own words.
Topics that can be addressed include:

o Whatis the MPC formal problem (optimization, model/dynamics, constraints)? Why this
dynamic approach and constraints?

o Do the results comply with specifications?

e Canthe problem be solved and implemented in real time, considering the time dynamics
of the system and the computational power available?

o What are the limitations of the approach?

o What needs to be done in the future? Open issues.

e Consider one or two other applications you can think of, where a similar approach with
similar characteristics could be used. What is the same and what is different?
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