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Matching Preprocessing Technology of Binocular Stereo Vision
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Abstract: To solve the problem existing in the application of binocular stereo vision image-pair, a three-stages
matching preprocessing method was proposed. This method combines the wavelet de-nosing algorithm and
histogram equalization method effectively. The random noise and Gauss noise of image are filtered and
luminance difference between stereo image-pairs is balanced at the same time. Finally the contrast of image-
pairs was improved by Laplace sharpen processing. The effectiveness of three-stages matching preprocessing
algorithm was proved by experiment. The application of the algorithm could improve the matching accuracy of
stereo image-pairs effectively.
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Fig.2 Experimental results of three-step pretreatment method



514 WA, A5 OUE SEALGE T FC A Tk PR 99

T, foff UG B G 15 B4 Rk

N T IR A R, ASCE SCER [ 5-6 ] SREREA TS FESE e, Seiad A i K R K
EOTEANE 3 s, B3 (A) AR S ARG 5 18, JRUE 2 AT 78 B KB 70 A B FR AE 10 ~ 170
ZI8], A K BE 73 AR TP AE 40 ~ 200 Z ), FAEOR IS 28 S, HARBEAT SLIRIE RO AT 2 1Y
FEURDCHC. P 3(B) FIE 3(C) 205 FHSCHR 5 ] FISCRR[ 6 ) 512 A B A5 B A S AR DG 57 18], Ze 4 M
P IR BE R 73 ATE 20 ~240 Z 8], AR5 2E 5 /N 1813 (D) Dy JHAS SCH- 1 Ak B A5 3 ) ST AR B 0
HITE, ZEA PR I3 AGTE 0 ~ 255 Z 8], 5228 AR/, BERF i A2 ST AADE LAY 20K

3000 3 000 2000 2000
2000 2000 1500 o 1300
= & = =
N =1 000 = 000
= = =
1000 1000
500 500
(1] 0 (1] 0
0 100 200 0 100 200 0 100 200 0 100 200
I BN MIEE BEVEQ
(A T 7 A 3 1 7 1 (B) SCHR[SIF A P
2000 2000
1500 1500 1500 1500
En = @ =
i = = 201 000
=1 000 =1 000 =1 000 :
= X 2 =
500 500 500 500
0 0 0 0
0 100 200 0 100 200 0 100 200 0 100 200
MEVE(E M HEE B E MRIERT

IR, KAk BEAS

(C) SCHR[6]F ik L P

(D) A

3 AXEESXM[S-6]EEMITLE LW ER
Fig.3 Comparison experimental results of our algorithm and references [5-6]
N T AU A SCRR L A R, X 2 ik FA RS 04 ST AR RIS HEAT STARDE RS2 5, A BRI T
JE AR ST AR IR | SCHRL S 1 R0 SCHR( 6 ] AR RS ) 7 A4 TR M AR SCR AR L 10 S AR X, S 45 SR AN 5] 4

\ ¥

R HAZE AT UL, PRI T 1.

(E) bt 2z 4

Fig.4 Reconstruction experimental results

=4



100 (SR PNE S o 'L ) %50 &

R1 ME=R
Table 1 Match ratio
KHE R J i X SCHK[ S ] Ab BRI SCHK[ 6 ] Ab B % AR SR A PR RN
VCBE R/ % 52.16 62.53 62.17 71.26

HITE 4 FI 1 AT 0L, RSO 5 HAWSE AR L, AUCERCERR TSRS Ty s | ] I A 3L
A T SRRSO (B Y S RE 25 S, B 1 DT C AR v L

L LRI, SEARALSE P AL BB R BB R B A R R L IR LB A TR G A B JEE 2
S BFXRZIRNE, ARG —Fh = B B A S AR E U B i e TN DB e 2 R e i K BRI
SR P L5 PR Al 120~ S AT R 1] ) 58 FE 22 e, e Je PR 4 30 Tk e i 15 ) % R 4 3
SHRAERARM, %7 LT LA AR BR BRI AS , [R] - REAT 00 P45 <7 A P X [ ) 5 B2 22 5, (A
P ) S2 AR RGO RE TS 12 5 22 2 R DR E Y 255K,

& £ X #

[ 1] YIPing, CHEN Fu-sheng, ZOU Hong-yan. The Methods of Eliminating Noise in Image Processing [ J]. Computer
Applications and Software, 2003, 20(5) : 29-30. (5°F, Brfise, ARZLHE. EURAL PP BRI ST (1], 1A
ML 5844, 2003, 20(5) : 29-30.)

[ 2] Colin E, Walter S, Robert K, et al. Luminance Correction in Stereo Correspondence Based Structure from Motion [ C]//
Proceedings of Ninth International Workshop on Image Analysis for Multimedia Interactive Services . Klagenfurt; IEEE
Press, 2008 179-182.

[ 3] BAI Ming, ZHUANG Yan, WANG Wei. Progress in Binocular Stereo Matching Algorithms [ J]. Control and Decision,
2008, 23(7): 721-729. (M, HE™, M. SHSZ RS EAE SR (7], BHS0E, 2008, 23(7)
721-729.)

[ 4] Mar D, Hildreth E C. Theory of Edge Detection [ J]. Proceedings of the Royal Society of London, 1980, 207
181-217.

[ 5] WANG Hong-jun, SUN Xiao-wen, SHI Jun. Adaptive Neighborhood Contrast Enhancement Algorithm of Histogram
Equalization [ J]. Computer Applications, 2003, 23(S1) : 124-126. ( EBLE | IMEE, A8, BT H&EMAREXT L
SR Y ET DML (1], SHSALA, 2003, 23(S1) : 124-126. )

[ 6] LOU Jing, WU Fang-sheng, LIU Dong-liang. Analysis of the Implementing Method of Gray Level Histogram Specification
[J]. Journal of Jiangsu Teachers University of Technology, 2004, 10(4) : 65-69. (#%%, RUiFt, XIHRZE. K EHIT
PR E A SEI T 1 00T [ 7], TEIREORIBE =B A4, 2004, 10(4) : 65-69. )

[ 7] LIU Chang-chun, HU Shun-bo, YANG Ji-hong, et al. A Method of Histogram Incomplete Equalization [ J]. Journal of
Shandong University: Engineering Science, 2003, 33(6) ; 661-664. (X% %, SN, &%, & —METEA
SEEPETTE (1], WK TR, 2003, 33(6) : 661-664. )

[ 8] Donoho D L. De-noising by Soft-Thresholding [ J]. IEEE Transactions on Information Theory, 1995, 41(3) ; 613-627.

[ 9] Mohideen S K, Perumal S A, Stathik M M. Image De-noising Using Discrete Wavelet Transform [ J]. International
Journal of Computer Science and Network Security, 2008, 8(1) : 213-216.

[10] Miller M, Kingsbury N. Image Denoising Using Derotated Complex Wavelet Coefficients [ J]. TEEE Transactions on
Image Processing, 2008, 17(9) . 1500-1511.

[11] LI Ming, GUO Dong-min, QUAN Jian-feng, et al. Improved Half-Soft Threshold Denoising Based on Lifting Wavelet
[J]. Journal of Detection & Control, 2009, 31(4) ; 54-57. (ZEny  ERAM, AUEWE, 5. K THF/ NI A4k
RN DT [T]. PRSEHIEA, 2009, 31(4) : 54-57.)

(TR #HoR)



