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Helping track and reduce COVID-19
infections in Northeast Brazil

July 14 2020, by Henry Killworth

Drone footage above a market in Pernambuco. Credit: Professor
Jones Albuquerque

A combination of thermal drones, artificial intelligence, and
mathematical modeling is helping scientists track and reduce the spread
of COVID-19 in Northeast Brazil: one of a series of ongoing, innovative
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coronavirus research initiatives being carried out by UCL and scientists
in Brazil.

Modeling the spread of COVID-19 in Pernambuco

Working with scientists at Pernambuco Institute for Risk & Disaster
Reduction (IRRD-PE) and the COVID SGIS initiative, which are
affiliated with Federal University of Pernambuco, they have developed
sophisticated prediction and mapping tools using Al machine-learning
which, combined with thermal drone imaging and COVID-infection
hospital data, is enabling the team to predict where the virus will spread
next. This information gives early warning to public health authorities
and local communities.

To accomplish this goal the IRRD-PE cooperates closely with the
Pernambuco State Government and the state capital's City of Recife
Council.

Professor Kostkova, of the UCL IRDR Center for Digital Public Health
in Emergencies, who is formally advising the IRRD-PE, has been
working with the UFPE on developing early-warning tools, using mobile
surveillance technology, to predict the movements and dynamics of
mosquito populations in Northeast Brazil in order to combat Zika virus.

"Our specific objective is to ensure that all data from geolocation
mapping, mass gatherings estimates from thermal drone cameras, and
lab confirmed cases of COVID-19 infection, are effectively used in
almost real-time," she said.

"Through spatial-temporal modeling, we generate predictions for
COVID-19 cases for upcoming days with high accuracy. Such heat maps
are produced for all Brazilian federal states based on both official and
collaborative informal data. Importantly, the COVID-19 data generated
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are posted daily on the IRRD-PE website and help guide optimal
strategies to save lives."

The current number of confirmed COVID-19 cases in Brazil is over 1.6
million, only the U.S. has more with over 3 million cases, while the UK
has around 285,000 cases.

According to researchers the unique modeling tool they have developed
is rapidly gaining international recognition.

Professor Kostkova added: "This data-driven spatial-temporal model
gave significant early warning signs to public health authorities a week
before the actual growth in confirmed case numbers. Indeed, this
innovative prediction model using machine learning and mathematical
modeling combining heterogeneous datasets is expected to inform
potential future pandemics, or indeed aid prediction of a second
COVID-19 wave. Data science plays an important role for early warning
but cannot replace traditional public health response: consistent public
health messaging, testing, contact tracing and isolation."

In Brazil, the state of Pernambuco is regularly ranked as having the best
surveillance data as assessed by Open Knowledge Brasil. And using the
IRRD-PE's and COVID SGIS tracking of COVID-19 infection it has
been established that the infection hot spots are along the route of the
BR-232 federal highway in Pernambuco. This has enabled the virus to
spread rapidly from the state capital Recife, with its international airport
and urban area of 4 million, into the small- and medium-sized cities of
Pernambuco state.

Professor Albuquerque, who was a visiting research scientist at UCL
from 2017 to 2018, said: "Modeling the epidemiological dynamics of
COVID-19 is completely new for everyone. Our long term partnership
with UCL Medical School and UCL IRDR Center for Digital Public
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Health in Emergencies was essential to create an epidemiological
surveillance platform helping Brazil."

Public health messaging

In Brazil, public health policies and initiatives are conducted at a state
level and researchers say these policies and priorities often differ
significantly from the national government—the Federal Government of
Brazil.

With this in mind, Professor Kostkova and colleagues in UCL IRDR
Center for Digital Public Health in Emergencies, are working with
UFPE, on a study looking at social media analytics of Twitter messages
by public health authorities and the government in Brazil.

She said: "The aim is to better understand the level of COVID-19
misinformation within Brazil, in part arising from confusing or
conflicting policies sanctioned by the Federal Government and the
President."

In addition, to support the Pernambuco State Government, Professor
Kostkova and Emeritus Professor Jim Owen have recorded public health
videos, which have been broadcast throughout the state. University
scientists in Brazil are highly regarded across the different cultures, so
external expert voices supporting COVID-19 health messaging, was
designed to strengthen the state's lockdown strategy.
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