5539 % 43 1 WMot R Vol. 39,No. 3
2015 45 H LASER TECHNOLOGY May, 2015
NEHS: 1001-3806(2015)03-0423-05
= £273 == V= YL = =8 = = = 1A b=
B i 8% €1 28 K SR A 18] /B BY SE B8 A 3
F R BAK 2 R
(GFFFM IR R TS ] TR Be, SFFFma7K 161006 )

FEE: O T ARDRAR O A0 I Ey TR A AR A DRI L B SRCRA: ) R, SR T B U0 T8 04 JE B S 03 , AT
R AR AR SR A RA D7 R J5 0k, S B 1 XAt 1) B9 D) fie /N — SR Mt ) S B0 R el o 7R BRI 07 1) i
fifh b 25 7 BARPOAR AL AR 0 5 DR SRR ST B UE T B S S M AT AT . SRR, S S i R R
A3 G AR 37 Pl PR SR 18 R T

KR MRS B MOIELEE; JORKE; BT 39 DR/ —3fe

hESZES: 0436.1 XERFRERD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2015. 03. 031

Experimental study about undersampling phase unwrapping
GUO Yuan, CHEN Xiaotian, MAO Q1
(College of Computer and Control Engineering, Qiqihar University, Qiqgihar 161006, China)

Abstract: In order to solve the undersampling problem of phase unwrapping caused by fast changing of phase, the
theory of lateral shearing interferometry was introduced to build optical field and weighted discrete cosine transform was used
to solve Poisson equation. On this basis, a new improved least square algorithm based on lateral shearing interferometry
(LSBLS) algorithm was put forward. The specific phase unwrapping method was given based on theoretical analysis and the
feasibility of the improved algorithm was proved after experimental verification. The results show that the improved algorithm
can effectively avoid the undersampling problem caused by the fast changing of phase.
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Fig. 1 Results of unimproved LSBLS
a—original phase b—wrapped phase c—unwrapped phase by LSBLS

d—comparison between unwrapped phase by LSBLS and original phase
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Fig.2 Results of improved LSBLS

a—unwrapped phase by improved LSBLS  b—comparison between un-

wrapped phase by improved LSBLS and original phase
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Fig.3 Results of phase unwrapping of the undersampling wrapped phase
with noise
a—wrapped phase with noise ~b—original phase c—unwrapped
phase by LSBLS  d—unwrapped phase by improved LSBLS e—
comparison between two LSBLS algorithms and original phase
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