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The Study on Particle Image Velocimetry Based on SOM Network

LI Mu-guo, DU Hai
( State Key Laboratory of Coastal and Offshore Engineering, DaLian University of Technology, Dalian 116024 )

Abstract In order to reduce matching error, in this paper, a new matching method for particle images is proposed based
on the SOM neural network, which combines the nearest-neighbor matching algorithm with the cross-correlation algorithm.
Firstly, the cross-correlation approach is used to evaluate the initial matching position. Secondly, the processing results of
the correlation are used to build the neural network. Thirdly, nearest-neighbor matching algorithm is adopted to select the
best matching points. The modified method can reduce the number of false vectors and improve the practical value. At last,
the synthetic particle images and real particle images are tested and the errors are analyzed. The experimental results show

that the proposed method is a robust algorithm for measuring the movement of particles and the vector fields can be obtained

with high precision.

Keywords image matching, SOM neural network, particle image velocimetry, correlation technology, robustness

1 3]

[

L0 3 52 A SR BT 0 AL A, KL T Y
BB FRR YR IE S o il T IEEAR AT LR fih 3¢
FHBER] s s E R, X T s sh o S o AT i, B
e AN AR Z — RIEES 7 kT
A AR 5B F 38 R P AR o AR S R S R kL T
PR IR R AT DX IR 43 5 28 4 A SC DE TS, 488 307

E£TH :FHEKAARSE4S T H (50379002)
15 75 B 85 :2006-12-06 ; % [E] B #3:2007-11-28
E—1EEF N A (1953 ~

hotmail. com

LA B B — 1 i B AR A7 B 9 R s 1 O, T 2
5 2 5 — A KL B 7 207 7 5 T 38 B8 1R T2 B XS
G i B — A KL T R AT I8 B, RS il R ol 48 12
Fr 34k, HETIAS B 0o T RUR s s Bl . fHR
CCD 25 [R5 4R BB 45 15 2 19oks 11k i o |5 oh
8 3 AL AN — R 2 AT X LA, O LR AR
R et BRI A5 3 9 B 00 38 B B0 AR R 2
Gy o Wi F AL GV (SOM ) i 28 (0 4% S — i 3 i
(9 3 4 ik, I 4 SR 5 4 ML A T AN P e o DI 2k

), P HRE, LR SR, E RS TR E SR 5 B BAE W B E- mail: albenddd @



2358 v 4 T 2 4

B3 %

FTUEGE & FIRA SRR F I 25, K
o SOM i 25 o) 4% B, 78 4 7 38 5 52 46 v U T & dr
2 J ) B AN T T URL T P A% X B T
I 28 TR AN 2 8 R o A AR R R & T A o
SR X B N B AR 4 LA AR B PTV (particle tracking
velocimetry ) £ RAG T B AF 19 32 55, (H i T kL £ 38 25
B AR AR BB DX 5 A7 14 Jmy B P A A5 52 B 52 56 i
FERLF 53 A7 S K] 1) 17 10 AR X HCAS AR 2R
S AE PIV A G VG e (9 JE Atk 1 fff ] SOM i 25 &) 2%
LA [R] ()0 %8R DX B D¢ 2R 47 3 2, IF AR 40 < i
7 XoF A 56 DEC ) S 4 B2 R 1 R R AT T a8 B4y
BT, 45 3R W] SOM X P A B AR 9 245 6 A3 5 1 il
R R R LA BT 0 G B S o M A AR
PN /Y=

2 BT BRI AR

KL 4 AR 58 R AR X 3718 Bl R B SRR b 255
o AR A PR A i I 932 B 5 AT R 1 A
(422 80 0 T T O LR O R TR
AR A3z B B B R A P GOk T AR 1 T 3k
NRFIE B O ST R BRI o RRIE AR B 2R 41 4
B PR AT L AR | rprocs S B A A I 25 — 2R 571
F1 P 5 Sk e i I X R ) R A L 1 £ R SR
Ko TRE T 718 B X BT 3z 2 5 A 7 Bk AR
Je il APRL 18 B R AE 518 3, %007 1 2 T 9 i
MRS R RGN TR

AR o ] A
|| srrate = hE HEEFRL R
i R

VLA

L1 kLT T 5 )

Fig.1 Theory of particle image velocimetry
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Fig.2 Particle image velocimetry based on SOM network
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Synthetic particle images experiment
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