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BRIEF BIO

Accurate predictions at multiple temporal and spatial scales from many IoT devices can potentially enable
innovations across various industries. For example, moving from corrective to predictive maintenance of
complex infrastructure based on knowledge extracted by many IoT instruments could be more cost effective
since this can facilitate early and interpretable risk predictions with uncertainty estimates and allow
optimization of damage mitigation and prevention strategies. Similarly, in proactive emergency monitoring,
IoT network could estimate operating conditions before they occur, which can direct deployment of control
measures for avoiding undesirable outcomes. In this talk an overview of our recently developed machine
learning methods to facilitate such end-to-end solutions will be discussed within the context of predictive
analytics in a large electricity grid observed by multiple phasor measurement units. Challenges and the
proposed solutions will be discussed related to (1) deep-learning based detection and classification of local
and system-wide events using rapidly refined, partially inspected event labels; (2) digital-twin based data
enhancement for events insufficiently represented in field-recordings over the training period; (3) transfer
learning to leverage relevant labeled events from a different network to minimize additional labeling effort;
and (4) spatio-temporal discovery of precursors using multi-modal data.
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