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Abstract ; In order to solve the problem of serious influence of much noise in the phase fringe patterns of digit-
al speckle pattern interferometry on the result and accuracy of phase unwrapping, an effective method of stripe
sine/ cosine decomposition combined with frequency domain low-pass filtering is introduced in this paper, and
the high precision filter of phase fringe patterns of digital speckle pattern interferometry is realized. Basic idea
of this method is that phase fringe patterns is mapped into two patterns by the sine/cosine function before the
phase image filter processing, and then is synthesized into phase fringe patterns through frequency domain fil-
ter. This decomposition frequency domain filtering method can retention phase jump information effectively

when filtering. Experimental results show that compared with the traditional image noise reduction method,

Y %s H#9:2013-12-13 ;11T HH#3:2014-02-18
BEETAR:HREAAREEE I H (No. 51075116, No. 51375136 ) ; Z2#048 H bR B A EH R % B H ( No.
12030603012 ) ; 2 &' &8 B8 4 [l [\ SR I 81364 %8 B30 H (No. 2011JYLH1150)



390 H R

7 %

this method can filter out the speckle noise in images better on the basis of reserving “rush” image informa-

tion, and it is simple and effective, which solves the problem of loss from 10% to 40% for phase fringe pat-

terns gray level information when traditional filtering methods are used in stripe phase fringe patterns.

Key words: interference measure ; digital speckle pattern interferometry ; phase map ; frequency domain filte-

ring ; noise
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Fig.2 Filtered phase map using conventional methods
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Fig.3 Frequency domain and low-pass filter result
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Fig.4 Sine and Cosine fringe patterns and filter results
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Fig.5 Low-pass filtered phase map and phase distribution

(b) Bl g i
(b) Phase filter

(a) {48

(a) Traditional filter

Ko AR ai e

Fig.6 Contrast of genuine phase map after unwrapping

P 6 S Xt IRk B e (4 TR AR AT AR i 15



553 3

TOKEL, 45 BT AR 2 S0 P A AT il Ak 393

FIAEMR , nT UL UE D B RH L 1A HEAT i () 22 Ak 2
PAFAEE AR ARG 59 UEW] T A SO7 R B 3K
PEATATFENE,

4 MEXIEHLZER

RIFFENTUI U e 77 V5 X A7 P 25 R R 52 )
RS SR B UK U AR R A S
BRREMAREAT TSR IT . WU I -7 T SOR
T LASE B B ORI B, SRR R 2 | Dk
WA RGBT ER D i Ak B A s ] 2 AR
S, R TR ARGLAE BIRHUEE, [B 7 R
3 x 3 A0 1 BEAT 25 Sk I ) SR A R A
b =R E BB A o 103 RN K,

(©7%
(c) 7 times

s (b]” :

(b) 3 times

@

(a) 1 time

K7 IERKE A SOR
Fig.7 Sine and Cosine filtered phase map with differ-

ent filtering times

73 —J7 i, 23 SR PR A I R/ 2 5
Wi 308 52 45 R 14 1 T P, 0 10K 1 i B8OR
o DR AT LA e 38 AR 1 11 A b s Sl e
FROCRR, AFUR AR B8 DR B 2 A7 TRk, P41 8
JERHIR AR 7 1 A 728 SR 1 25

(a)3%3

(b)5X5

(©)7X7

P8 NI Pl i 1 s ek e 4 2R
Fig.8 Filtered phase map with different size of operate

window

TEHBAN [) R/ IV LB A9 238 114 — 24 AR R 1 10
for, A3 B PE P AR NIE 9 Fron ., R Al IR

H RS 5 8 28 R P DB D A Y
AR DS RIS VN3 4B S g
PRt R BB R TE AU D, — U UE L T
AT 2 BAR A 98 BERCR | XA H T 25 kg 0,
N ETIP NN/ T8

(a) D,=25 (¢) D,=40

(b) D,=30

KO NIRRT IE AR 5L e A el i I 45
Fig.9 Sine and Cosine filtered phase map with differ-

ent cut-off frequency

6 5 P R PR R R figp A R 25 SR ] LA
FLULHB R I T 3k R I 2 1A DAL 1 %ok O 5 iy
JE REASE IR A R OR B LA A 3SR T LA Wt
JRBUARI LMY . 31 50 0% JEUa AR 2 14 L
3 LG LSBT AR A R g e v 1R AT —
UCUE AL BRR 1 K EE DR B LB 13T b, X 1A%
SN TV MR IR P BT 1 X T R AR B &R
SEMANR 75 9 x 9 B M EIE S, FEC 24k
U 40% o X T AR, i T 08 W AR ) BLAE 2%
SUBRERAL | 85T LA LA IZ AL R R A IR B 5T
TRIEEIT 40% . B ) 73 Al S g I T 1 v, K
JEMFENLN 0. 4% , -5 UEPH 1 R/NTER XA
TR T AREE R

®1 KRERFBRBELG
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