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Abstract

To maintain high spacial accuracy and rapid CPU time in interpolating data from grid to

random position or inversely in PIV, proposed many techniques are compared and discussed

mainly in terms of interpolating error and computing time. And artificial PIV atmosphere data

is furnished by CFD result. First, for interpolation from grid to random position, multiquadric

method gives the highest accuracy with the longest CPU time and Taylor series expansion

methods give reasonable accuracy with less calculating load. Secondly, the sub - pixel resolu-

tion analysis in estimating the coordinates of the maximum correlation coefficients essential

in the grey level correlation PIV reveal that 8 — neighbours 2nd — order least square interpola-

tion gives utmost accuracy in terms of the real flow conditions.
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Table 1 Comparison of grid data interpolation
% : on Pentium 60MHz

method error standard | CPU time* | neighbours
mean(%) | deviation (m/sh) | (A Adjus.)

Al 0.281 9.839 | 0/0/27 | 4

Ll 0.281 9.839 | 0/0/28 | 4

RDI 0.443 11010 | 0/0/33 | 4,A

TI 0.251 7.034 | 0/2/20 | 4

3CI 0.030 0.565 | 0/4/44 | 16

POL1 0.030 0.565 | 1/35/25 | 16,A

POL2 0.030 0565 | 0/1/64 | 16,A

TSL | 0.083 1161 | 0/0/25 | 4

TS2 0.063 2.967 | 0/0/25 | 9

TS3 0.060 | 3.042 | 0/0/3921

LS1 0.380 15013 | 0/8/19 | 16,A

LS2 0107 | 4962 ' 0/28/51 16,A |

LS3 0107 . 4962 | 120146 | 16,A

3CLS2 | 0030 - 0565 @ 055  16,A

BCI 0.022 0403  O/1/81 | 16

| BCs 0.048 1.588 . 0/1/64 & 16, A

| Mq 0027 0240  2/22/91 | 16,A

GW 0.230 9.367 | 0/2/14 16, A
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Table 2 Comparison of sub - pixel interpolation
* : on Pentium 60MHz
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method particle‘ mean (51211‘:3:?1 | pixel radius | time*
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NSPI | 1793 | 0417 | 0201 1963 | 3647
DCRI | 1798 | 0283 0174 = 4766 | 3663
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“CPsI | 1798 | o167 | 0167 | 8126 | 34348
TSPQI 1798 | 0153 | 0166 | 8326 3203 |

t

MSZLSI; 1798 | 0.150 = 0.166 82.76”1'3'/7275/'971”

Aty el Aol 7t 5A & g g A
wtA o g2 okztel A AFrt el =it 59
CFSI9} Ayt Fzsht AAFEdAM e PIV
AgAve OF o2 d et
TS0 & Table 2% o]E2 AME 3%
v w3 Rojoh. eatAAENRE Fo o
Mg AR e A¢S 2o Frh T A4
Ael7t vttt WA ol BA o2 E 2345
H 22 (S2LSD7} 71 -Fshg A E el o]
B GZA oA AZXPIVE 82 & A3 o

i

2
o

f
.
o

B
op 2 rlo &

(420)



PIVel A1) Mgt el Brbel 2et 47 0

y
Unit @ pixel
N
5
T X
A
/)
0 1 2 3

y

Y

. A \
S
. ; i X

!

-3 -2 -1 0
(c) CFSI

¥

(d) 82CSI

Fig. 6 Schematic errors of sub - pixel interpolation

¢l F7t7F ASA T AR s F g 24T
oA 9} Zo] FR-9 A7t FHI Aol F
A& Fite 3ol €A Foy AAFFFAA
= 2BASFe] BEUF IR 2t o] Ve
24 oA st Uk APH o2& 8223}
EZEAZI™EPQD7E 42 deie 374 £2 3=
g FAsteh

tEeog MEgdryd g BR84S
273} v wE 3 KarmanfE4 oA %
TPt BE YAlol5A ] Bt 5.033
g Adolth £& HoA B utel o] 3PQIY A
So= @t Hito] 0.153F A2 A A= (0.153
/5.033) X 100%=3.04%2] B34 4] o] o]
At} o] #§e AEFYA BiojA LA E HE
LAt Eo 2 A 4E £ & Aol

4, & =

PIVolx @75 & B2 1H S AAR o2 B
e ol E 73t 4FHME CFDA4HE
HE ol g3t AESHTE Aoz HE 9
A xe Ao Bt e 187FA19) 71 & A
o2 ggonm 324, thahal, %32k bicubic) B
ZF 9 th2xb2E A (multiquadric)el] 2§ 7] o]
Ao 22 Fx g AFIArt 2FAME t2x
F2ollA oattAo] B} 2Fgront AARAI 7
< M AU FTHAE 9 Az x|
oA B¥ 23 Ey 3ake] Hdy AN Hte] §
218 e Hristdo AXAPIVM &
A R Hitsid e s Hdoldty o
71 YA TR ] ) E S A L3R 250N
8 2 F MY F 23T H H 2x5 oA
oxto] Aol ZA A HYoH HAREA]

(421)



100

[

)

2)

3)

4)

5)

6)

7

EEMABRNEEE, F208 F 4, 1996

K. Imaichi, K. Ohmi, 1983, Numerical Process-
ing of Flow Visualization Pictures - Measure-
ment of Two — Dimensional Vortex Flow, J. Fluid
Mech. Vol. 129, pp. 283 - 311.

J. Agui, J. Jimenez, 1987, On the Performance of
Particle Tracking, J. Fluid Mech. Vol. 185, pp.
447 - 468.

G. Spedding, E. Rignot, 1993. Performance Anal-
ysis and Application of Grid Interpolation Tech-
niques for Fluid Flows, Exp. in Fluids Vol. 15,
pp. 417 - 430.

N. Malik Th. Dracos, D. Papantoniou, 1993, Par-
ticle Tracking Velocimetry in Three - Dimension-
al Flows, Exp. in Fluids Vol. 15, pp. 279 - 294.
KROFTRIL~>v v 7 v 2, 1989, BIFHIE, p.
413.

W. Press et. al., 1992, Numerical Recipes, Cam-
bridge Univ. Press. p.102, pp.116 - 122,

A. Adamczyk, L.Rimai, 1988, 2 - Dimensional

(422)

8)

9)

10

11)

12)

13)

Particle Tracking Velocimetry(PTV) : Technique
and Image Processing Algorithms, Exp. in Flu-
ids Vol.6, pp. 373 - 380.

M. Salvadori, M. Baron, 1961, Numerical meth-
ods in Engineering, Prentice - Hall Inc.

Z. Liu, C. Landreth, R. Adrian, T. Hanratty,
1991, High Resolution Measurement of Turbu-
lent Structure in a Channel with Particle Image
Velocimetry, Exp. in Fluids Vol. 10, pp. 301 - 312.
T. Utami, R. Blackwelder, 1991, A Cross Correla-
tion Technique for Velocity Field Extraction from
Particulate Visualization, Exp. in Fluids Vol. 10,
pp.- 213 - 223.

C. Willert, M. Gharib, 1991, Digital Particle
Image Velocimetry, Exp. in Fluids Vol.10 pp.
181 - 193.

C. Hirt, J. Cook, 1972, Calculating Three - Dim-
ensional Flows around Structures and over Rough
Terrain, J. Comp. Phys. Vol. 10, pp. 324 -- 340.
Young - Ho Lee, 1992, Active Control of Aerody-
namic Properties of the 2 - D Square Prism by
Backward Ejection, Proc. of 5th ACFM Vol.1, pp.
554 - 557.



