Establishment of Velocity Measurement Method
by PIV(Particle Image Velocimetry)
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Abstract

The present study is aimed to develop a new experimental method to measure velocity com-
ponents in flow field by image processing technique called Particle Image Velocimetry(PIV).
Here is represented a novel particle identifying algorithm by correlating two consecutive
frames. And it is compared with four —frame identifying method, resulting in higher processing
speed and more effective acquisition of the same particle pairs.

The image processing system consists of one commercial image board slit into a personal com-
puter and 2 - dimensional sheet light generator and flow picture recording apparatus.

Particle labelling. calculation of gravity centers. boundary detection and related techniques
are also scrutinized and distribution of interpolated velocity vectors. equi—baric contours are

also illustrated as examples.
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Fig. 1. Schematic Diagram of PIV System
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Fig. 2. Configuration of Image Board
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Fig. 5. Binary Image(Threshold Level=80)
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Fig. 11. Particle Shape by Boundary Trace

Fig. 12. Overlapped Image of Two Consecutive Frames
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Reynolds Used Buffer Identified Auto-Removed | Manually Removed Elapsed Time
Number Par. No. Par. No. Par. No. (sec)
; - 135 x X .
1% 10° 0-1 1.59
2-3 127 121 119 1.92
¥
0-1 211 X X )
3x10° 115
2-3 211 191 184 1.75
) 0-1 351 330 4 8.29
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(a) Two Frame
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(b) Four Frame
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Fig. 23. Contours of Stream Function Fig. 24. Equi-Baric Contours
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