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BACKGROUND

• Time series data appears in many domains 

Financial World Health Monitoring Sensor Network



BACKGROUND

• Temporal Exposure: Duration & frequency

Temporal Exposure Spatial Exposure Health Outcome

• Spatial Exposure: Substance & place



OBJECTIVES

• Intermittent, sub-threshold effects



OBJECTIVES
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SHAPELETS

• Discriminative sub-sequences of time series 

data that serve as a feature for classification or 

regression task



RESULTS

600 X 20  X  2  X 100  ≈ 2,400,000 
    (Counties)               (pollutants)         (Window size)       (Number of shapelets / location)

2,400,000 x  20  ≈  48,000,000
                                                                                                      (Years)

https://ehie-shapelets.ctsi.utah.edu/



NEXT STEPS

• Linking exposure motifs to health outcomes 



ACKNOWLEDGEMENTS

This research is supported by the University of Utah 1U4U initiative, NIEHS, 1R24ES036134-
01 [SMARTER], NCATS, UL1TR002538, UM1TR004409 [CTSI] and NIBIB, 
U54EB021973  [PRISMS]. The content is solely the responsibility of the authors and does 
not necessarily represent the official views of the National Institutes of Health.

Research Computing provided by the Center for High Performance Computing (CHPC), 
University of Utah. CHPC resources are partially funded by NIH Research Instrumentation 
Award S10OD021644. 

Thanks Ram Gouripeddi, Julio Facelli, Mollie Cummins, Katherine Sward, Randy Madsen, 
Rob Smart, Urvi Varma, Amanda Bakian, Noami Riches, John Lin and Tanya Halladay.


	Slide 1: Unlocking patterns in exposure data with shapelets
	Slide 2: Background
	Slide 3: Background
	Slide 4: Objectives
	Slide 5: Objectives
	Slide 6: Shapelets
	Slide 7: results
	Slide 8: Next Steps
	Slide 9: ACKNOWLEDGEMENTS

