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Stereo Matching of Objects with Same Features Based on Delaunay
Triangulation and Affine Constraint
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Abstract For practical demand of the localization of multiple random objects with large view filed, long distance and same
features, a 3D coordinate measuring system is established based on the binocular stereo vision theory. To precisely position
the multiple random objects with the same features, the multiple objects need matching correctly. An innovative method
based on the Delaunay triangulation and affine constraint is proposed to achieve correct matching of the multiple objects with
same features. The matching points on the background images are obtained with the affine scale-invariant feature transform
(ASIFT) algorithm that has an anti-affine transformation. The Delaunay triangulation algorithm is used to generate
triangular meshes by the seed points. The affine matrix of the triangular region is calculated by using vertexes of matched
triangles. According to the distribution of object points in different matched triangles, the multiple objects with same features
will be matched by the affine constraint. Experimental results show that the proposed method realizes the fast and efficient
matching of multiple objects with same features. The time of object extraction and real-time matching is about 30 ms, which
satisfies the requirement of 25 frame/s real-time processing for cameras. The proposed method solves the problem of
matching of multiple objects with same features on the arc slope in large 3D space.

Key words machine vision; stereo matching; Delaunay triangulation; affine constraint; affine scale-invariant
feature transform algorithm; multiple objects with same features

OCIS codes 150.0155; 150.1135; 100.2960; 100.6890

Wi B 2016-05-09; WRMEM A . 2016-07-15
E£WAB: HERARBEEESPEHRMMZ BRBEAHIEES (61179043 (HFZHH L HE W H (625010110)
EEE . FIZE1955—), 5 4, %, F2 TR BB AR SALES Ot BRI 5 4 B E R G255 050 & 0
HISEHL L 2R 4807 W5 . E-mail: xdocuxjw@vip.163.com
* BIEBKE Ao E-mail: tjuliufeng@tju.edu.cn

1115004-1



{5

3
3

—

5l A
SEARVEE R S ML GE B HEAS ) B, 2 = A ) A R L H AR U R R A BT S B A G
BERR . 7 O = 4 2 ) P TR S T R £ 0 AR 5 BT BE AL 1 B A R A AR [ 22 9y 1 ] 44 53 DT S 5
FENL, BB A B E L

Bt X SR A oR AR HE TR TR H ST S B Y = A A R i R ST B H SR B e 3 A R R
WU A2 17 A DT P 38 23 B 8 = 4 A s ) s A A B BOR 2 e WX OB O ORI Y A RS L
X TS AR VERE i T RRAEAH [F] 19 22 S W0 ARTERRAE b B0 A BRI 22 55 DR I AR e DA ) 1A Rp 20E £ B2 2% 1, HL e
8 ek s ) LA 249 R R B R O A S B . F R LA A& S8 i LA 20 A R Rk 05 . 1D R &
FER IR AR AR H AR, 24 H AR A A 55 42 I H 3045 21 A 2 2 7E BB oh L&, A7 40 22 19 B 1R DL IC L T
FLIE 3 28 R A D TR IFANRRAE 52) BRI PR 2 o 3% 07 VR 3 T T A 0 DX % AR S T ) 3 S AT AT 2
AR IR 22 IFAIE 5 53) BUR R LY 52 3 AN LA I ol oK T I R G S A R s 4) %
AL A ACPY B B0 = B S B e, LA Dy WS B Ry . A T A LA BT IR R AL
ASCHR I T —F T Delaunay = #1173 F1 015 35 2 FARFAEAH 5] 22 W 4R [] 24 53 57 A DC BE 5 35 o i e 1 K =
i 23 1) PO T b B RE AEAH (] 22 9 0% () 44 A5 A DC G [)

1

2 FEARJFEH

SEF Delaunay = 1 8149 17 55 2 5 045 GE 4R 7] 22 40 1A ) 4% 4557 VA DG P55 0 6 456 A e (L D& F
P (I EEVLIE 5 Delaunay = 8 31482 B0 FIZE BB (22 4 1 7] 4 4 305 ST DE 10D . 76 M LR 1 R 25
PR L2 TR A B — UL FE R B IR 2R LA e 2 R U R S I . 1) 2R R R . DR A 22 A D 0 7
BTSSR O BI5E SR 22 FG R AT %) 3 5 007 55 IR BE /R A8 5 iF 28 e CASTET) 19812 45 1 72 47 15 5% DG
M2 52 PR LA RE — B CRANSAC) 33510 52 UG It 5 05 47 590 % 5 ) A R 960 A0 349 0 i B 525 300 49 30 o T
B @FF A58 T Delaunay = #1540 550505 4R B = A IS . 2) 28 LmEB, Dl it 4 47 49 %4 D 2 = #7190 3648
07 S5 R 7 5 @) T 22 9 2 43 b B 6 B 45— 1R 10 22 00 K T 4 5 TEEAR 908 22 0 1K I 45 509 Ak £ D i = #490
ST 3 175 S5 24 94 52 B X 22 400 K ) 4 5 00 S B DG

! CT) {

right frame

(P |
calculate every affine

object points

transformation of (in left frame)

matching triangles

! | l | + |

left frame

feature extracting using feature extracting using mapping points
ASIFT+RANSAC algorithms| |ASIFT+RANSAC algorithms (in right frame)
; ; l ; h th tchi ints in right frame, seek for the corresponding
Poisson disk sqmplmg ‘sear((:)f leg g:ig pl(r)li%fsom object points of the left centered around the
(left seed points) (right seed points) mapping points within the radius of R
l nerate i tm Del if only one object in circular area, select it as
generate ge fﬁ:ne legusin eli‘gtnay matching point. otherwise, select the closest
left Delaunay triangle org afl izing 0% der point from the mapping point.
‘ ‘ w\\ end
Bl 1 3T Delaunay = ff1 R {5 56 29 38 00 Rp AR AH 7] 22 9 4% ] 44 o0 57 4% DG T 255 vk ok 2 R
Fig. 1 Flow chart of stereo-matching method for objects with same features based on Delaunay triangulation and affine constraint
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