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Plenoptic imaging 
• Microlens array between the main lens and image sensor

collects angular and spatial information in a single
snapshot

• Post processing enables refocusing and changes in
perspective

• Applications: consumer imaging, wind tunnel
experiments, multiphase sprays, medical imaging, natural
flow analysis, explosion analysis
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Algorithm development 
• 3D location from discrepancy

between views

• Processing time improvement of 2
orders of magnitude over refocusing

Perspective views/particle images
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Uncertainty quantification 
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• Static particle field translated known displacements

• Improved accuracy and precision of depth displacement
error over refocusing based method

• Accuracy within 0.1 mm, precision within 0.4 mm over a
depth of 50 mm
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Detonator fragment location 

• RP-80 detonator for
a lab-scale explosion

• Simultaneous high-
speed and plenoptic
data collection

• Verification of
arbitrary shape
measurement

Perspective-shifts
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High speed video frames

Fragment size & location
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