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Denoising of PLIF images for flow parameter measurement
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Northwest Institute o f Nuclear Technology, Xi'an 710024, China)
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Abstract: Noise removing methods were analyzed and assessed to obtain real and effective measure-
ment parameters extracted from fluorescent images in flow field measurements. The fundamental
principle of Planar Laser Induced Fluorescence(PLIF) quantitative measurement was introduced. On
the basis of analyzing the sources and characteristics of noises, some noise removing methods were an-
alyzed and the stronger noise from the Mie scattering was determined as the main filtering target. Dif-
ferent filter methods were analyzed, the flow field image from an acetone fluorescent display was pro-
cessed by denoising, and the denoise results were assessed by checking the residual amount of fluores-
cent signals in the image. Analysis shows that the morphological grayscale reconstruction method can
not only move the noise effectively, but also can remain detailed information of the fluorescent signal
remains with highly fidelity. The fluorescent images of methane/air flame induced by Q, (11) and
P, (7) lines were filtered and 2D distribution of temperature was obtained in 2 000 K. Results show
that morphological grayscale reconstruction method has great potential applications to the noise remo-
ving of PLIF images in flow parameter measurements.

Key words: fluorescent image; denoising; Planar Laser Induced Fluorescence (PLIF); quantitative

measurement; morphological grayscale reconstruction; difference image
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Fig. 1 Schematic of experimental setup for 2-line PLIF

%8 2R 5 e 8l BE PR AR OC & L X R
FBRAE 7 R D Ll A 9 Dl 5 JBE mT LA 7R T
F = C/IN:Q2] + Dexp(—E;/kT), (1)
X IO HOERER , CON S W b PR 2GS
RN ORI XN B B RL TR E.T h
Feshit 7RG E hieshaegne . T 9iRE.
IR BEFE 2 A AR 5 s RE g (3 B 1 1 A
2 R IR D98 T R n] UAR i



1860 b

521 &

TAEN:
T — %/m(%). (2)

Hor, e R 2 MEEHRER Z M AER 22.C N
s BORR E ) S R

FE23 3 (2) WP A7 AE— M Bese R 72 I 2t i
PR SRR T RUE B Ny REFAZ ., W TFARR
TEMABE T T A AR RT SR RE SR 1 A 2 Z W)
F18 0k P ] 7] R 0 200 FE 405 JL (Y 0 0 450 DA
LIRSS E A n TR O N S P S B D
SIABE S FIUHRZ PLIF £ A I3 i 02504 79
BHOC A LN ARGl R R G il
P AEOEEA JE  I [) 9 (249 50 ns) I 3 i R
Be K HE I [R] —F1E L AR5 M 2 B A R i i &
ey I 25 B O POEE S .

3 PLIF A%

CCD MR TE R & i i F b, 3 &
AN ] R b AP A% Ao IR 7 T e, 3 e IR Y R/
A A LA WAl (1) | T CCD #5444 B ] #51 ifi
PR 5 UG TE O B L R 5 (2) FE X W AR Y
AL AT 6 o 5 B st 7 A 10 5 15 0 R A %
P, 5 CCD A7 SC I M7=, ml L3 o A 14
BT R 5 ok fife e G o Bl 42 I 3 D R U T 7 1Y
TE ARk B2 R 1 e 20 5k A 4 Ak B 5
MIECFEUR A5 5 SR DB MR RS T4 Ik
Y15 sChR AT R S v 16 JURL 4 180 O T 1Y
KA W P 46 7 X BB M B v R O R R B
Wil AP TR B R 1 R L DL OR O I 1R T D
6 IS T8 B I EL X X2 vk 3L 9 15 U8 2 U
Wi 58 & it AT 9 O T A5 3k W Ak R I o 05 2% Y
B KB R A T B
3.1 PLIF B&&IR %

TEBUAT B B0 A Ak BB AR v 8 B9 i
TR B P EE B NS, H
rh, e (R R I R AR A b DR B PR 1R i 2% o [] B 25 ok g
FE O K g R L B 8 A T A R S 2 il
G b i 30 % A8 A5 OR L 35 T T 5 A 1 R S 9 R
JEE R A R B A /N 1 RS A 3 T Gt
B2 ORI 75 R IG5 /N A BT & 1 A 0
P T H 75 S Ab0E W 7S b 7 B e g5ty b, 32 1 X A
KT 7 B AT IE R VB R .

Py — R4 B R AE B T H B 25 7 B R
A i I8 FH R b 0 £ 438K T AT A Ok 5 Ao
AT 5 A B & A 1R 5 I W Ty T A 77 7 I8 9
SIS AT B AR TR B 53 A S5 R L 3
BTS2 H TR R O B R B
PR G5 R T 25 50t A, TRT 2 Ry B K O i S R
TR AT v TR A 5 T Bk O B il T
Bo (DAKREMEIR . MR icER J R K
ATk EERE . o IR ER T b I fE
H R o0 (D) R BEEI - 3k SRR F Y. FEA Y
T 255 B 2 T A R 2 K o 7 JE e 0 i ) ik
b AT B S s k. Kt Jra Rt E
o I B2 T A R 200 /0N 9 TR o W O A 3
TV 008 G AE B RTINS I P A 5 B2 b 10 5%
AT I S TP I8 S IR P 0 .

y

N\
!

a ~
/

Bl 2 ARG EEREE
Fig. 2 Schematic of reconstruction for morpho-

logical image

3 WA KRB SOL R

Fig. 3 Fluorescent image with Mie scattering noise

B 3 D R FH A BRI DA 7 A 5 i B b 1R T I
71 WU A A A A TR AR . el T TN T 55 A AL
HR S A RO 1) TN TR R - B 355 nm O



7 FoORL A BEST E BN T OSSO0 R Y BRI 1861
KA ROR O e AR IR . S BRI GEN . 3.2 IEMAE

MR A EW ., F 4()-K 7(a) 2R A Lk
RN T HA AR . N A LUE B A
PRI {5 A 108 J0 A B A0 R, S B o 5 KRR 40 s R AR R
RS P N TR R TR I A R (L SR (R
U 0 ) (0 O A B SR R 22 /NI R R e 2%
X5 BRI BRI C R

(D)ZEEE

(b)Difference image

(a)&l:IE
(a)Results

P4 a5 B O Ak R 5 R

Fig. 4 Results of mean filtering

(QFRIENE A

(b)Difference image

ks Pl e B,
()b HsE 5|

(a)Results
PSP (E D8I AL #4521

Fig.5 Results of median filtering

(OF eI

(b)Difference image

- - _A . .
(a)sb PR LS F

(a)Results
6 /N o) fife 5 AL Bl Ak R 2 2R

Fig. 6 Results of wavelet filter

(@R EER
(a)Results
T BT I A Y U O A R
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Fig. 10  Fluorescent image of flame with noise
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