Title: The 100-Eye Camera: Elliptically Arranged Mirror-Array Imaging for Fluid Flows

Abstract: 
Image-based flow diagnostics such as particle image velocimetry (PIV) read each tracer particle from a single line of sight, so each particle is measured only once and its random error goes uncorrected. Viewing the same particle from many directions and averaging would fix this, but more views normally mean more cameras.
We instead obtain about one hundred viewpoints from a single camera, using an elliptically arranged array of small flat mirrors. Averaging over these views lowers random error in a turbulent pipe flow, dropping the noise floor in the velocity spectrum by over an order of magnitude and reaching smaller eddies. The same averaging sharpens temperature measured with thermochromic-liquid-crystal tracers.
The same hardware also sizes particles: each mirror captures a different scattering angle, so the views sample a particle's Mie scattering pattern and return its diameter, demonstrated from 1.3 to 4 µm.
This talk presents the mirror array as a compact, single-camera platform for velocity, temperature, and particle-size measurement.
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