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Abstract

Next-generation Geoscience needs to handle rapidly growing data volumes from ground-based
and space-based sensor networks. As real-world phenomena are mapped to data, the scientific
discovery process essentially becomes a search process across multidimensional data sets. The
extraction of meaningful discoveries from this sea of data therefore requires scalable machine
assistance to enhance human contextual understanding.

This project develops a computer-aided discovery methodology and infrastructure that
provides scientists with better support for scientific question answering. The pragmatics of our
model-based discovery system go beyond feature detection in empirical data to answer
fundamental questions, such as how empirical detections fit into hypothesized models and model
variants to ease the scientist’s work of placing large ensembles of detections into a theoretical
context. To achieve this, scientists can programmatically express hypothesized scenarios,
constraints, and model variations in a cloud environment. This approach helps delegate the
automatic exploration of the combinatorial search space of possible explanations in parallel on a
variety of data sets.

We demonstrate successful applications of this paradigm in several areas such as space
weather and ionospheric studies, volcanics and surface deformation, and discuss further
generalizations of our approach for other science areas.
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