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An image registration algorithm based on space structure features of line
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Abstract: Line matching plays an important role in image registration, object recognition, and other
applications. This paper presents an image registration algorithm based on space structure features of line.
The four-parameter affine transformation model is used in coarse registration. The line matching problem is
converted into a point-matching problem through construction of azimuth histogram which reflects the space
structure features of line distribution in fine registration. The RANdom SAmple Consensus(RANSAC) method
and parameter iteration consistency method are used to delete the error matching points. Experimental
results show that the proposed algorithm is provided with high registration accuracy.
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(a) matched intersections

(b) matched intersections mapped into original images

Fig.2 Matched intersections based on space structure features of line
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Fig.3 Azimuth histogram of intersections
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2 212 80 178 80 176.87 80.91 1.45
3 202 75 167 82 167.44 82.30 0.53
4 204 81 171 85 172.17 86.16 1.65
5 213 116 197 110 198.33 111.48 1.99
6 170 86 144 106 143.85 107.12 1.13
7 53 103 51 179 50.88 178.09 0.92
8 53 108 54 183 55.11 181.42 1.81
9 59 106 58 179 58.07 177.55 1.45
10 219 115 201 107 202.16 108.11 1.61
11 251 75 209 56 210.25 56.11 1.25
12 254 68 208 48 206.62 47.82 1.39
13 142 97 125 129 126.34 128.78 1.36
14 232 153 231 133 230.54 133.30 0.55
15 222 157 225 141 223.38 140.90 1.62
16 157 164 172 180 172.31 178.45 1.58
17 43 120 51 199 51.75 199.54 0.92
18 27 152 53 234 52.98 235.76 1.76

overall 1.42

N T BRSO S I A RCR , X 2R ER AT T % K 4 2] Google Earth F A9 TR KR BEAT 19 52 56
R, TRUEICIEME 5 225 R Z RV AE A BE B e e LA BOIR BE A2 A, P 4(a) FIIAT 4(b) 23 3 2 DT TAC /Y B4 58 s 78 it

R, T BRI, 2 W

(a) intersections in reference image

SR 6T R

@ FAR IR AL

Fig.4 Matched points in satellite image
P 4 TR EHR RS AT AL =00

A
(b) intersections in real image

s, IR 1.56 MR




200 s B 5E B FIRK 510 %

$& A PG D TE 7 7 M S IR 2 2 ) 5 R R AR B 38 o, ST A T i A LT I, SR T N LR DT RE B A
VETC A WS o 2 32 SUA IR Y JUART 38 S, REAR A b R B B 2R A 40 A KR AE O 00 R 1 TR B AR G 1 Tl A
TESRAZ AT AR, AT DL 3 38 RE — 1> 32 5 W A% A 52 1 S A B 8 BRI, R PR TR SR S A s e, DA i T
DA #0107 DG JE o e v e o 0 G 52 i 7 8 A A

BEH AT R, S AT LA /NVEFCE L, e T F 2 VUL AE R AT BIF RS (A ms)
N > _~ e Table2 Time consumption of the proposed registration algorithm(unit: ms)

e EE f‘l‘—$§ © ; L"'ﬁ ﬁ] # ADSP TS201 q: 'L:? J: J‘%{T ’ ﬁ Canny edge detection line matching image matching

W RESE, SIS A B B s AT 195 L a4

AR 2.
M 2 BIEFE L, BAFIAN EERERIEAE Canny GG IIX — 3R, Wi & Bk, 25
% REHE— LA B R

3 #ig

ARG ABA W LI TT %, K 2 D ERES LI H 2 A AR ILES, SRRV, X M7k
REIBCH 45 e RO D BCRS B o 2007 YR HAT JLAN R A 1) SR ATRDRS I A0 DT IC B9 S8 B, R0 I 2 My 55 /A8 480 7R ) 135 DT
e R HEAT R BEIE , KT VETC By BT BRSSPl a5, AT 280 1 ML D BE B B RS BB 5 2) M 77—l i
BARAE RURE——22 8 07 LA BT IR, AR R N B R A S R P R IO B, B R AT s 3) LA
LR Dy JE HEAT A R IC C , X T ik = SO B 2 4 S AR AR A 22 B0OR ) 2 A% SR AR RMR VE BC T 75, J2 — i oA 2 Ah 58

S & Uk

[ 1] Bay H,Ferrari V ,Gool L. V. Wide-Base line stereo matching with line segments[C]// Proceedings of the IEEE Conference

on Computer Vision and Pattern Recognition. San Diego:[s.n.], 2005:329-336.

[2] Thacker N A,Riocreux P A,Yates R B. Assessing the completeness properties of pairwise geometric histograms|[J]. Image
and Vision Computing, 1995,13(5):423-429.

[3] MFF R —Fh 5. — M BT AL AR 7 )], B R R 27 %741, 2008,30(1):115-120. (FU Dan,WANG Chao,
XU Yida. A New Algorithm of Matching of Line Segments[J]. Journal of National university of Defense Technology, 2008,30(1):
115-120.)

[4] Woo D M,Park D C. Stereo Line matching based on the combination of geometric and intensity data[C]// IEEE 24th
International Symposium on Computer and Information Sciences,2009. Guzelyurt:Middle East Technical University, 2009:
581-585.

[5] WangZ H,Liu H M,Wu F C. HLD:A robust descriptor for line matching[J]. Pattern Recognition, 2009,42(5):941-953.

[6] FEBEME, e, T2 0. S2 4R U0 BCE 7 b i) B 28 A 1 )7 R B RE i (0. v H 5 LR B 53T 5 DB 27 24 4, 2000,
21(3):389-393. (WANG Kunpeng,SHANG Yang,YU Qifeng. An Image Matching Approach Based on the Invariant Moment
of Slope Angle Histogram[]]. Journal of Computer-aided Design & Computer Graphics, 2009,21(3):389-393.)

[ 7] ZeJE R T A R T 10 G JLAT R AR i PGORS 0 DR ISC 7 s (0. TH B PLA BT 5 DB 2 2 4, 2004,16(12):
1668-1675. (NIE Xuan,ZHAO Rongchun,KANG Baosheng. A Precise Image Registration Method by Utilizing the
Geometric Feature of Edges[J]. Journal of Computer-aided Design & Computer Graphics, 2004,16(12):1668-1675.)

[8] B C¥.,E mM. SIFT H k7 g ik EAQ IR b /R (1] FE 58+ T, 2010,8(4):388-392. (LV Wentao,LV
Gaohuan. Application of Scale Invariant Feature Transform to SAR image matching[J]. Information and Electronic

Engineering, 2010,8(4):388-392.)

EEE I

£ i

FEE1975-), B, HitHTEN, % H(1978-), L, AR, T, YR,
B A, TR, EBRR T A8 FENF RGO . B AR5 R S5
Hbries . B %] email:yy-min@163.com.

HEN(1967-), F, AT A, Bt 5
By, R AR AR HERERI S5



