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Development of a PTV Algorithm for Measuring Sediment-Laden Flows
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Abstract

Two-phase flows, e.g. sediment-laden flow and bubbly flow, have two different flow profiles; flow
velocity and sediment velocity. To measure velocity distributions of two-phase flows, it is necessary
to use sophisticated instruments which can separate velocity profiles of two-phases. For bubbly flows,
PIV (Particle Image Velocimetry) or PTV (Particle Tracking Velocimetry) has given fairly good
velocity profiles of two—phases. However, for sediment-laden flows, the applications of PIV or PTV
has not been so successful, because the sediment particles introduced to the flow kept the images
from being analyzed.

A new algorithm, which consists of several image analysis methods, is proposed to analyze
sediment-laden flows. For detection algorithm, threshold method, edge detection method, and thinning
method are adapted, and for finding matching pair PIV and PTV routines are combined. The proposed
method can (1) detect sediment particles with irregular boundaries, (2) remove reflected images and
scattered images, and (3) discriminate tracer particles from reflected images of sediment particles.
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Fig. 1. A sample image and its cross—sections of sediment—laden flow
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Fig. 5. Sediment particles detected
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