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WELCOME
It is the tradition in Trinity College Dublin that newly appointed Professors are 

invited to give an inaugural lecture. 

The lecture represents the o� icial recognition of their promotion to Professor, 
and the lecture itself provides an opportunity to showcase their achievements 

in research, innovation, engagement and teaching activities before an audience 
of members of the University community, invited stakeholders and the general 

public.  An inaugural lecture is a significant event in an academic 
sta�  member’s career. 

In Trinity College Dublin, inaugural lectures are a ceremonial occasion; academic 
robes are worn by the inaugural professor and the rest of the platform party.

The Faculty of Arts, Humanities and Social Sciences is proud to present the 
inaugural lecture of Professor Rhodri Cusack.

UNCOVERING THE HIDDEN 
FOUNDATIONS OF COGNITION IN 

INFANCY WITH NEUROIMAGING AND 
ARTIFICIAL INTELLIGENCE

T R I N I T Y  CO L L E G E  D U B L I N INAUGURAL LECTURE
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ABOUT MEABSTRACT PSYCHOLOGY AND 
NEUROSCIENCE AT 
TRINITY

Rhodri Cusack is the Thomas Mitchell Professor of 
Cognitive Neuroscience, a Fellow of Trinity College 
Dublin, and a Principal Investigator of the SFI Infant 
Centre. A� er reading Natural Sciences (specialising in 
physics) at Pembroke College, Cambridge he received a 
PhD in psychology from the University of Birmingham. He 
was then a postdoctoral fellow and subsequently group 
leader at the Medical Research Council Cognition and 
Brain Sciences Unit in Cambridge, and then an Associate 
Professor at the Brain and Mind Institute of the University 
of Western Ontario in Canada. 

His team at Trinity uses neuroimaging in infants to study 
how the mind develops, to provide tools for earlier 
diagnosis in the neonatal intensive care unit and to 
inform the design of artificial neural networks. They 
take an interdisciplinary approach, and collaborate with 
psychologists, paediatricians, physicists and computer 
scientists. 

Professor Cusack has published more than 100 peer-
reviewed publications and has given more than 150 
invited presentations to psychology, developmental, and 
neuroscience conferences, including as a keynote speaker 
at major meetings in Japan, the US and Europe, and more 
than 50 specialist workshops and departmental seminars. 

At Trinity College his research is supported by the 
European Research Council, the Irish Research Council 
and Science Foundation Ireland. In Canada it was 
supported by the Canadian Institutes of Health Research 
and the National Science and Engineering Research 
Council. In the UK, it was supported by the Medical 
Research Council, Wellcome Trust, Biological and 
Biotechnology Research Council and the Engineering and 
Physical Sciences Research Council.  

To learn more about the Cusack lab’s research, 
participate in our studies or to sign up for our mailing list, 
visit www.cusacklab.org

Understanding the mind and the brain is one of the great 
challenges for scientific enquiry. It is a dynamic and 
evolving science, and in recent decades many new methods 
have been developed to characterise human behaviour 
and to measure the structure and function of the brain. In 
tandem, there has been considerable theoretical progress 
in building conceptual models of the mind. Psychologists 
have proposed frameworks on how to carve up cognition 
into distinct cognitive processes, and studied how these are 
implemented in di� erent neural systems. They have studied 
individual di� erences in cognition and how it develops 
through the lifespan, and how cognition is disrupted by 
brain injury or by mental disorders. 

Addressing these questions requires expertise from many 
disciplines, and the School of Psychology and the Trinity 
College Institute of Neuroscience (TCIN) bring together 
researchers studying the brain and mind from di� erent 
perspectives and at di� erent scales, including specialists 

in genetics, psychiatry, neuroimaging, psychology and 
neural engineering. Its investigators participate in many 
major projects with leading institutions around the world. It 
has a thriving community of postdoctoral researchers and 
graduate students, from Ireland and countries across the 
world. It includes the Global Brain Health Institute (GBHI), 
a leader in the global community dedicated to protecting 
the world’s aging populations from threats to brain health. 
TCIN houses state-of-the-art equipment including two MRI 
scanners. A new scanner, which will be Ireland’s fastest and 
most sensitive MRI, will be installed at TCIN in autumn 2019.

With these new technologies and its collaborative, 
interdisciplinary culture, Trinity’s psychology and 
neuroscience aims to be at the frontier of new scientific 
discoveries and to contribute new ways to improve mental 
health, neuro-rehabilitation, education and artificial 
intelligence.

Human infants are born helpless and their behaviour 
remains primitive for a year: they do not crawl until 
nine months or speak their first words until they are 
one year old. This stands in stark contrast to the early 
mature behaviours of many animals such as lambs, 
which can walk and act immediately a� er birth. 

Why are human infants so slow to develop? One theory 
is that they are born early with immature brains 
because their heads must be small to fit through 
the mother’s pelvis, which is in turn constrained by 
her need to walk e� iciently. To test this theory, we 
recently used magnetic resonance imaging (MRI) to 
characterise the infant brain. Surprisingly, we found 
that many systems were mature from birth, which is 
inconsistent with the immature brain theory. 

Why, therefore, are human infants helpless? Might 
it be instead that they need some period of “hidden 
learning” before they can begin to act? To address this, 
we examined the relationship across species between 
brain complexity and the duration of the helpless 
period. We found that for both birds and mammals, 
smarter animals are helpless for longer during infancy. 
This led us to propose that there may be something 
about learning in complex brains that mandates a slow 
initial period of development – in other words, we 
must “lie down before we can walk”. But what might 
this be? Here, we found inspiration from artificial 
intelligence. 

In the last decade deep neural networks, which were 
inspired by the architecture of the brain, have allowed 
machines to perform complex tasks such as driving at 
a similar level of performance to humans. And, it turns 
out, that deep neural networks also have a helpless 
period of “infancy”, which is longer in duration in 
smarter networks. Put simply, the cause for this 
helpless period is to allow the network to develop good 
representations of its problem space before it tries to 
solve any problems. 

Going forward, with support from the European 
Research Council and Science Foundation Ireland, 
my team at Trinity is aiming to bring together 
computational models from artificial intelligence 
with neuroimaging in infants, to uncover the hidden 
foundations of cognition in infancy.
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