H9% H3m HhEDG A Vol.9 No.3
2016 46 A Chinese Optics Jun. 2016

NEHS 2095-1531(2016)03-0312-08

4254 Levenberg-Marquardt EiEWERMEH B A %

ZHE R £, EHN
(FHhA% BETRER, EH# K4 130012)

FEE - T E2E AP AE RS R S AU AL BT 38 BE 1 R R . O T EAS 2R KT 28 18 25 R 98 0T 2 1400 22 1 37
W, A 35| Levenberg-Marquardt ( L-M) JEZ 55355 S RS 4040 I (RS W oK e o 17 SC FH DU il 8 4% S s S 28 46 1) SIFT
(Scale-invariant feature transform ) 4RI UG Bt 8375 A6 L AU A4 X0 19 AT DE P A5, 2R F5 AR AR UG 150 45 (9 AR AR B 38 ) L-M
TEVE VTS AT T U PR 2 AR AR K SRR AR T E AR IEUR T I B MR R BT AR AR AL B SRS R
FW R LS SR itk — 2 S5 532 A F00 0 I 1 e 00 2 W U A L, AR SR s ) SR ey vk A T R 2 0 0 1 L
4R T290.029 1 ~0.323 2 MEE, XK A2 1 B0 LB EREIR T £90. 118 7 ~ 1. 139 1 MR . FRIA SR Y
Dy axb A A2 M TH R B T UL E R

X $& E:SIFT; 5% % # ;& AALE K& ; Levenberg-Marquardt 3%

h & 43S :TN919. 8 XHERFRIRED : A doi;10.3788/C0.20160903. 0312

Method of vertical parallax reduction combined with
Levenberg-Marquardt algorithm

LI Qing-yu, ZHAO Yan", WANG Shi-gang
(College of Communication Engineering , Jilin University , Changchun 130012 , China)

* Corresponding author, E-mail ;zhao_y@ jlu. edu. cn

Abstract: The existence of vertical parallax is the main factor of affecting the viewing comfort of stereo video.
In order to reduce the vertical parallax without affecting the horizontal parallax, Levenberg-Marquardt( L-M)
algorithm which is the nonlinear algorithm, is introduced in this paper to achieve the accuracy of the transfor-
mation matrix. Firstly, the SIFT algorithm, which is invariant to scaling, rotation and affine transformation, is
used to detect the feature matching points from the binocular images. Then according to the coordinate position
of matching points, the transformation matrix, which can reduce the vertical parallax, is calculated using Lev-
enberg-Marquardt algorithm. Finally, the transformation matrix is applied to target image to calculate the new
coordinate position of each pixel from the view images. The experimental results show that compared with the
method that can reduce the vertical parallax using linear algorithm to calculate two-dimensional projective
transformation, the proposed method using nonlinear algorithm improves the vertical parallax reduction from a-

bout 0. 029 1 to 0. 323 2 pixel and the effect of horizontal parallax is reduced from about 0. 118 7 to 1. 139 1

i H #3:2016-01-25; &1 H #3:2016-02-21
EE&WHE :HK A RREEETH (No. 61271315)
Supported by National Natural Science Foundation of China(No.61271315)



434

22V R, &5 454 Levenberg-Marquardt 55 (19 T B A 22 T 807 12 313

pixel. Therefore, the proposed method can optimize the vertical parallax reduction.

Key words: SIFT;projective transformation ;vertical parallax reduction ; Levenberg-Marquardt algorithm
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Fig.1  Flowchart of the proposed method
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Fig.3 Experimental results of the 3 and 4 view points of the 7" frame of breakdancer image
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Tab.1 Experimental results of breakdancer image under different parameters( Unit: pixel )
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Tab.2 Experimental results of ballet image under different parameters ( Unit : pixel )
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