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Forming New Combinations: Concrete that has half as much embodied carbon and is much stronger

• 5% of worldwide CO2 emissions caused by cement production
• Reduce environmental impacts of construction materials while 

complying with product specifications

• UCI ML repository concrete strength dataset + environmental impact 
evaluated using the Cement Sustainability Initiative’s Environmental 
Product Declaration tool:
• 1030 instances
• 8 input variables (composition)
• 1 (compressive strength) 
• 12 (environmental impact) output variables

• Train a conditional generative neural network model to be able to 
create novel formulations of concrete

Strength [0,1]

Age 0,1 6

Environmental Impact 0,1 12

Concrete formula 0,1 7

Conditional Variational Autoencoder (CVAE)
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Stronger and more than 50% reduction in carbon emissions

Forming New Combinations: Concrete that has half as much embodied carbon and is much stronger

Isomap embedding of concrete formulations
DeKalb data center currently under construction
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https://www.youtube.com/watch?v=Ku_IseK3xTc

The Day After Tomorrow



Atlas of a Changing World

https://www.youtube.com/watch?v=YUIXp7uoZVc











An AI-based Framework for Accelerated Discovery of Climate Impacts 

Q: What is the impact of climate change on <insert sector>?

1: Understand the driving processes
2: Identify the impacts of a changing climate
3: Design effective solutions to mitigate impacts
4: Enable key stakeholders 



An AI-based Framework for Accelerated Discovery of Climate Impacts 

State-of-the-art dynamically 
downscaled high-resolution climate 
simulations for North America

A state-of-the-art process-based 
land and food production model

Nature Food 2021:
“CO2, CH4 and N2O emissions from the production and 
consumption of all plant- and animal-based foods”

Novel physics-informed AI 
methods to accelerate discovery 
of climate impacts on food 
productivity and GHG emissions

Combine objectives of data fidelity and 
satisfaction of physical constraints, with 
symmetries enforced via group-equivariance 
and parameter sharing 

Generative AI techniques for 
rapid climatic scenarios creation

ICML 2021:
“Mapping complex weather data to a known 
distribution implements an efficient control for 
weather field synthesis towards more (or less) 
extreme scenarios”

Unprecedented climate projections developed by 
a consortium of researchers at UIUC and Argonne



https://s3.us-east-1.amazonaws.com/climate-change-ai/papers/icml2021/39/slides.pdf
















