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Research on PIV Standardization and Generalization
1 st Report: Evaluation of Cross Correlation Method by Using Standard Images
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Fig. 2 Standard images and corresponding accurate velocity field in
“PIV-STD” Project.
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Fig.3 A pair of PIV image frames.
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Table 1 PIV standard images used in the present study

CHREBORE SIZL DBREFELT A LD

(%1

TNBHTEFWDT B2
RENFWART S, TH

CASE | Vy Vy Wy N Dy CR-U CR-V AVE-ERR
A 715 15.0 0.017 4,000 5.0 0.991 0.980 7.12%
B 7.5 | 150 | 0.017 10,000 5.0 0.993 0.986 6.37%
C 75 150 0.017 1,000 5.0 0.899 0.870 10.92%
D 7.5 | 150 | 0.017 4,000 25 0.916 0.871 9.05%
E 75 15.0 0.017 4,000 10.0 0.992 0.982 6.98%
F 15 15.0 0.17 4,000 5.0 0.698 0.748 13.75%
G 7.5 | 150 0.34 4,000 5.0 0.363 0.394 41.30%
H 7.5 15.0 170 4,000 5.0 -0.06 -0.05 132.1%
I 22.5 | 450 0.063 4.000 50 0.288 0.471 55.41%
J 2.5 50 0.006 4,000 5.0 0.951 0.917 18.94%

A* 75 | 150 | 0.017 4.000 5.0 0.996 0.993 4.13%
J* 2.5 50 0.006 4,000 5.0 0.993 0.988 4.23%
Axk 75 | 150 | 0.017 4,000 5.0 0.996 0.992 4.30%
Tk 2.5 5.0 0.006 4,000 5.0 0.991 0.982 6.39%
Note: V),: average velocity (pixelinterval) Vy: Velocity (pixel/interval)

5

W)y : out of plane velocity (laser width/intervat)

Dy, tracer average diameter (pixel)

N: tracer number
Aver-Err: average error of PIV results

CR-U, CR-V: correlation coefficients of obtained PIV result with accurate solution
¥ "sub-pixel interpolation” process by using interpolation function (8) (Fig.7)
** : "sub-pixel interpolation" process by using interpolation function (9) (Fig.7)
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Fig.4 The effect of the size of interrogation window (SB = 29)

(@) SA=7, SB=29

Fig.5 Velocity vector profile of case A for different interrogation

window sizes

(b) SA=17, SB=29

(c) SA=35, SB=29
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Fig. 6 The effect of the average image velocity or time interval of
the two images (SA = 17)
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Fig.7 The “sub-pixel interpolation” process
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Fig. 8 The effect of the “sub-pixel interpolation” process
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