=7 s Rk R], A3, A 2E, (2005) 71~78
<UBL=F> (FY: 2005.11.24/4AIRBY: 12.16)

El_u._.l.__

FFT 7|4t 54

HE a0 2Et 2t pIv ¢ne2|Ee| E5T iy
SIHFE* - HFTH - AANE - PETH - mea]err

Uncertainty Analysis of Cross-Correlation Algorithm
based on FFT by PIV Standard Images

Sukjong Lee*, Junggeun Choi*, Jaeyoung Sung’, Tae Gyu Hwang**, Deog Hee Doh***

Abstract. Uncertainty introduced by a cross-correlation algorithm based on FFT has been investigated
using PIV standard images. The standard images were generated by the Monte Carlo simulation method.
Both bias and random errors from the velocity vector have been analyzed with regard to the particle diam-
eter, displacement, and the number of particles. The uncertainty of velocity is evaluated based upon the
ISO/IEC standard. As a result, a total error of 0.26% is included in the PIV cross-correlation algorithm.
In addition, the uncertainty budget is presented, where the effect of the above three variables is examined.
According to the budget, the variation of the number of particles within the interrogation window mainly
contributes to the combined standard uncertainty of the real measured velocity field when excluding the
effect of errors by the experiments itself. Finally, the expanded uncertainty is found to be about 12% at

the 95% confidence level.
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Fig. 1. Velocity vector calculated from a displacement of
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rogation window, (b) cross-correlation function.
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(b)

Fig. 3. Samples of standard images at Np = 20, Ax = 5,
d, = 2; (a) first image, (b) second image.
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Table 1. Parameters used for the error analysis

Parameters Values
Number of particles (Np) 4 8 16 24 32 40

Particle displacement (Ax) 1 35709
Time separation (At) 1/5 3/5 5/5 7/5.9/5
Particle diameter (d,) 12345
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Fig. 4. Effect of the particle diameter at Np = 16; (a)
bias error, (b) random error.
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