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KEYNOTE ABSTRACT

Artificial Intelligence (AI) is a rapidly advancing field.
Novel machine learning methods combined with reasoning
and search techniques have led us to reach new milestones:
from computer vision, machine translation, and Go world-
champion level play, to self-driving cars. These ever-expanding
AI capabilities open exciting avenues for advances in new
domains. I will discuss our AI research for advancing scientific
discovery for a sustainable future. In particular, I will talk
about our research in a new interdisciplinary field, Compu-
tational Sustainability, which aims to develop computational
models and methods to help balance the environmental, eco-
nomic, and societal needs for a sustainable future. I will
provide examples of computational sustainability problems,
ranging from biodiversity conservation to multi-criteria strate-
gic planning of hydropower dams in the Amazon basin and
materials discovery for renewable energy materials. I will also
highlight our work on AI to accelerate the discovery of new
solar fuels materials. In this work, we propose an approach
called Deep Reasoning Networks (DRNets), which requires
only modest amounts of (unlabeled) data, in sharp contrast
to standard deep learning approaches. DRNets reach super-
human performance for crystal-structure phase mapping, a
core, long-standing challenge in materials science, enabling
the discovery of solar-fuels materials. DRNets provide a
general framework for integrating deep learning and reasoning
for tackling challenging problems. Finally, I will highlight
cross-cutting computational themes and challenges for AI.
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sity. Gomes received a Ph.D. in
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Edinburgh. Her research area is
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on large-scale constraint reasoning, optimization, and machine
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research on scientific discovery for a sustainable future and,
more generally, in research in the new field of Computational
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ronmental, economic, and societal challenges to help put us
on a path toward a sustainable future. Gomes was the lead
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