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14:00 - 15:20 – Helcio Orlande (Programa de Engenharia Mecâ-
nica - COPPE/UFRJ)

State estimation and predictive control applied to the treatment
of the hypoxic-ischemic encephalopathy in neonates

The hypoxic-ischemic encephalopathy in neonates is a neurological disorder characterized by the
lack of oxygen (hypoxia) and low blood flow (ischemia), often related to perinatal asphyxia due to
complications during birth. The main treatment for hypoxic-ischemic encephalopathy in neonates is
the cooling of affected regions. Systemic cooling can be achieved by wrapping the body of the ne-
onate with a blanket containing channels through which cold water is circulated. Alternatively, local
cooling can be performed by surrounding the head of the neonate with a cap, in which cold water
flows through channels, while the remaining body can be warmed by a radiator in the incubator. This
seminar summarizes the works recently performed by the authors on the solution of inverse problems
and predictive control related to the hypothermia treatment of the hypoxic-ischemic encephalopathy
in neonates. The inverse problem involved the estimation of the brain temperature from the infor-
mation provided by other temperature measurements available during the treatment. The inverse
problem was solved as a state estimation problem with the Sampling Importance Resampling (SIR)
algorithm of the particle filter method. The solution of the inverse problem was verified with simula-
ted measurements, and ultimately validated with actual experimental data obtained during the local
cooling treatment of a neonate in a pediatric intensive care unit. The combined application of the
particle filter method and stochastic model predictive control was also numerically examined.

15:40 - 17:00 – Béla Bollobás (University of Cambridge and Uni-
versity of Memphis)

Sum-set problems and results: Old and new

Sums of subsets of Rn, Zn and Z
n

p
have been studied for well over a century, although at the be-

ginning progress was very slow. The subject took off in the 1960s, when Erdős and Heilbronn, and
Freimann published their celebrated papers, and has been going from strength to strength with the
results of Gowers, Green, Károlyi, Ruzsa, Tao, Vu and others. The talk, which should be unders-
tandable to a wide audience, not only to pure mathematicians, will contain some of the results I
have obtained with Imre Leader and Marius Tiba, together with a recent breakthrough achieved by
Gowers, Green, Manners and Tao.

17:00 - 18:00 – Discussão e lanche
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