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Abstract: A line feature matching method for high-resolution images was proposed to improve the low significant
level of a point feature and to overcome the matching shortage between weak texture images. Firstly, the edges
of images were extracted and tracked to fit straight-lines. All straight-lines were classified into two groups: long-
lines and short-lines. The long-lines were matched based on the direction relationship primarily. Then, the rela-
tionship-descriptors of short-lines were constructed using the angle and the Euclidean distance between the short-
line and long correspondences. Finally, short-lines were matched according to the similarity of their relationship-
descriptors. The experimental results demonstrate that the proposed line matching algorithm is robust for the
scale, rotation and illumination. As all the lines have corresponding linear equations in the same image, the image
feature has higher significant level and can avoid the mismatching. The probability of correct matches of the algo-

rithm exceeds 90% and its root mean square error has achieved sub-pixel level. The performance of the proposed
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algorithm is better than that of the point-based method, especially in weak texture areas.

Key words: line-based matching; long-line feature; short-line feature; relationship-descriptor
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Fig. 5 Experimental dataset 1

SERRLRS K L

(a) Reference image (b) Test image 1

K6 Sogs Ko —

Fig. 6 Experimental dataset 2

4.2 XBWHERSHW
FEA SC S5 LA TE 6 DS E A %2 (Recal D) F1 3
75 KRR 22 (RMSEME N P 45 45 -
Recall = true_matches/total _matches, (10)
A true_matches 275 14 VT BC 19 R AiE X5 0, o-
tal_matches 32755 jah W) DT e X 45,

R]\JSE = %Z I:(I/i - H]Zl',')2 + (y/,- - H12y,'>2:| ’
i=1

(1D

Ao BITEEEEX (2o y) ~ 2y DO BIECH
H ., 2 I8 5245 22 (8] #4728 3058 1

RGN o & Wk 30 | R RZWN

SCOTVEXAFAE RUBE Ve A K o5 JEE 712 46 1) 3 T XS
1o 73 BERGEAR W UC FE VR RE . SC I e TH A R IR 36 3
JI7R

R3I IR-MFRIHER

Tab. 3 Statistical results of experiment 1
%Z{QZI‘ﬂﬁEtotal_matches true_matches Recall RMSE
) A5
JUBE 7% 4 156 146 93.6% 0.507
e 5% 7% 4 143 136 95.1% 0.492
SR 167 161 96.4% 0.381

DR R AR SC 125 7 B B 4R AR AE o AR b L s 5 1Y
P MG IR T 2 ROE SR ms B B2 AR AR 1Y
PRI TR T 5 AR R AR 4 HAT B0 ) B v, TR
BF 7E TR AR AR DC E 1Y o A v, R R B DL e i 2
R T HLB W7 5 B 15K B2 BT id B A7
REARE, EELBIICENEAZRPRUT
OB F &, A 75 0 1 4k B DG C B 2 A7 RO AR AR
o IR 3 AT LAE Y5 AR 8 AE 76 RO 78
B, BEAE ZR 15 146 XJ 1E ff VT BC A B4R B, HOIE 6
VLR HE SRR 2] T 93. 6%, W UE T AR 3C 7 A X AR
ROBEAR e (e dde e o 70K B AR AR DG i o 72 opr R
STV AR R T B K T AR B B )
LT T M SE Ak, il 45 B 4R BT i B A IE R R AR
P [ o AR SC 7 ik A DL A AR 5 AR 1R
FIRBEAETC G 58 4 F HIFRAE 09 U A5 2L R AR
S ERAA R, 2 3 T YRR W] A 1 e
It 70 0 R P LS A T S T 4 AR A5 B 22 19 T 1 DL i
FRAEXT DA R85 5 (R AE A VE BCARE SR . 59 A0, 7 3 g
BAR T AR BB T RAR 22BN F 1 AR
ESSINA &£ 8 )

N 3 GERTTLUFH .3 AL # e R %
G e XoF 501 [) BRI 1 488 78 1Y) I 0 DG JC AE SR 0
ARG BE L IR 1 7 SCO7 9 6 3 T DX 5 4 DE IS 1 A
Rk, B — MRS R T’ 7 iR,

KT B AR SC 7 k55 20 B X 4% DG i
03 P & AR S S 36 L ST 38 B3 - g Al 4 0
BT AR SO R A R T A LA R P A e 1) 55
SUHE XS AR B IR — PR T AR SO Ik
FEIZE X SR X T AR AR DT ik A 3. % T
SIFT 357 s R AF UG L 7 i vh 28 H I 25 5 1R g



796 b

% TR

521 &

gk @

(a) ZH RS FILEC AR L1 SEE0ES

(a)Matching results of reference image and test image 1

(b) ZE AR ST ILR AR A LA R

(b)Matching results of reference image and test image 2

e

o Y =gy A s
(©) ZEZ G S5 FRILAL R 3RY LT ss R

(c)Matching results of reference image and test image 3

T SRR —

Fig. 7 Experimental result 1 of proposed method

et SIFT fURFAEVE BL 3 5 A SCT7 ik g AT 4 L .
TG AR T 3R 4 PR,

R4 LB _MFKIHER

Tab. 4 Statistical results of experiment 2

S AG ) 7 7 11 A2
REA S Teke i sofER
total_matches 141 143 137
A true_matches 132 137 130
RRES Recall 93.6%  95.8%  94.9%
RMSE 0.428 0.436 0,372
total_matches 84 106 89
true_matches 58 82 60
SIFT
Recall 69.0%  77.4%  67.4%
RMSE 0.722 0.701 0.674

TEFR 4 W AR SO ik iy sSE g 45 2R ol LA
Xt T 585 SCH X I R 23 B R AR SR AR T AT A R
JE TR LA R JEE AR et L AR ST I AR RE S AR AR A

852 22 VB TRC R AE X 9 T B £ E 458 i3 f) 1 f D TC AR %
MENAEE . 53 3 Pl — g R —8. LRSS
SR, N TERBH f 1 555 SRR X 0 B R
B AR SCTT R AR I R L e e LA e 5 J3E 72 He R
ABLF B &Y. AT AR SO A = AL
L SIFT sAFAIE VT FE 2 2 BE 3R 45 5 /> 4 D e 4 Ak
HIEFVEEERERELAR . A SIFT $5AE 20345 21
X7 R R 25 BRIk B T AR B G (B E (R L
PR AINA SO, . S S a5 R &1 8 B
NAE T 8(d) n] LAF o AR AL DT E 5 3 4 B
FURFIE 2R A N A SRy T T
B A TH DI R AR 50 AR A 3N A R T IE
BC 2 R HEATHCE DR AN T . A Z T B
B AR A D PO 2SR rp L L BRI AN B3 A 2 50 T
HLRHIE B 52 30 L REAS AR 4 i /2 LA, T 25K

B Bgeg g
[

() ZH RS FFILIL AR LR EE R

(c)Matching results of reference image and test image 3

() ZE AR SRRSO R S IFTRA R By SEgaas R
(d)Matching results of reference image and test image 3 based on SIFT

P8 SiEmgiR—

Fig. 8 Experimental result 2



%3

AR e o 25 < RUBE Ve e L B o JEE R it 1) 85 0 R RS AR LR R AR T

797

BRI — A S g0 TR T AR SO T TR
1R e 5% LA K e B 78 Ak 1) 6 A P o (B2 B8 ok X
RO AR &R —E R, 7oA
S5 R RUBE AR AR Y 38 7 B S AR SC LA S 56 H s — 1
S A5 R LA R AT O [R] B A 45 /DN S 4
Fe )43 5 A 12, 5% .25% .37, 5% .50%.62. 5% .
7500.87.5% . HIARSCH BXMSHEB S5 /NG5
1853 AT VCIE , SE 25 R 9 Fios .

180

1604 _

140?- S~

120} s

100 .

80+ ~

60} ®,

40} \

20| \
0 L 1

125 25

Number of correct matches

»—o
875 100

375 50 625 75
Image descale factor/(%)

9
Fig. 9

AR ST X AR RRE B A i e M D
Test result of the proposed method for image

scale change

ML SR AT AE W i TASOERis T
2 ROEE WS 25 52 AR i /N Lo A 35 B) 75 06 kL AR SOy
AT IR BERS B AT — € B A IE AR DE RS RRIE . 554
M T EA SOy b R AR VE E HOF T 25 [l S
S B AT AR I B AR S o TR IR i 4 A
23 PR R S AR T i B L X B 7E — i AR R
WE T 7B B AR R G R . AR R D

SE R
[1]

LI CH, ZHOU Y. 3D auto-reconstruction for street
elevation based on line and plane feature [C]. 2010
The 2nd International Con ference on Com puter and
Automation Engineering » 2010 460-466.

JIANG M Q, HONG ] X, LIAO Q W, et al.. A

SIFT-based method for image mosaic [C]. 2010 3rd

(2]

International Conference on Advanced Computer
Theory and Engineering , Chengdu, China, 2010.
423-427.

[3] SINHA S N, FRAHM ] M, POLLEFEYS M, et

al.. Feature tracking and matching in video using

FRIEAT — i BRI 14 E A SO L AR L
kR 7500 B R AL

ARSCIR W T —Fh LB AEIL ET7 95 . H G
T A R B fIF IR 22 RUBE SR fel Ao B 2 4
i A $R CEAT — 2 9 N A B SR ) R B2 B
FEAE 53 S K B AR BORHIE A B 2k BORFAE 43 3 R AT
DUHC .G TR HLAR B AR AR B 55 2 A e T
DL TAC F) A [ 8% 6 A B2k B VR C I Ak Yl g #1
X E BT [ BEAT T ALE AL L SEBE T DL E A e AN
ARVE . TS R B VT BE I E A T AR A Tk v
I JORE S TR S0 o AR RS DT RE S R R
ik Z T B JLAT A7 5 2 s e T B2k B i phy T
RN — S A% XA B B 2540 £ B — B 3 i i
R W AE . T AE R — R B R AR L B
JIv 1 LA PE — X IO A B R T R AL A A R R
R o AT LAAR G sl S iR VE T . R AL S5 b, AR
SCT5 A B[] 45 2R AIE L A DT FC R S5 AT 35 2
9020 LA b, HI iR 22 IR 8] T WAR KRG, L
TE 30 UE Sk 1 RUBE e e LA B e JBE AN A8 P ) [ I
A UE T RE AR R W B0 5 A0 B DX ORE X T R
A DE JC 5325 A DIE A

A S5 1 RO 1 1 RUBE (e i e B2 AN AR
P e HOE A T B0 AL BN f AR B
B 0 HE R AR U IR R AR Z A Y
VCRE . el S BUA 3 0 05 S AN S MR AR T —
A B WS A

programmable graphics hardware [J]. Machine Vi-
sion and Applications. 2011, 22(1); 207-217.
et R A, EAE A I8 JTHERE J0 G R AIE 242 5 B 5
SULE[]]. k% # % T4, 2009,17(7); 1759-
1765.

ZHANG Y, QU H S, WANG Y J. Implementation

[4]

of scene matching based on rotation invariant key-
lines [J]. Opt. Precision Eng., 2009, 17 (7).
1759-1765. (in Chinese)

MIKOLAJCZYK K, SCHMID C. A performance e-
valuation of local descriptors [J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelli-
gence, 2005, 27(10):1615-1630.



798

W% T2

521 &

L6]

7]

(8]

9]

L10]

LOWE D G. Distinctive image features from scale-
invariant keypoints [J]. International Journal of
Computer Vision, 2004, 60(2):91-110.

EE, A, 2 A5G XA SIFT E4 T
Fe k()] & dh 5 27,2012, 27 (6): 827-831.
QIU W T, ZHAO J, LIU J. Image matching algo-
rithm combing SIFT with region segmentation[]].
Chinese Journal of Liquid Crystals and Displays .
2012, 27 (6): 827-831. (in Chinese)

KE Y, SUKTHANKAR R. PCA-SIFT: a more
distinctive representation for local image descrip-
tors [CJ. Proceedings of the Conference on Com-
puter Vision and Pattern Recognition, Washing-
ton, USA . 2004.511-517.

BELONGIE S, MALIK J, PUZICHA ]. Shape
matching and object recognition using shape con-
texts [J].
Machine Intelligence , 2002, 24(4):509-522.

FREEMAN W, ADELSON E. The design and
use of steerable filters [J]. TEEE Transactions

IEEE Transactions on Analysis and

EE R

EBHRUE (1976 — ), 5B, ] g BT B A, 14
o B P A RO 1998 A T I
M 2R 4 K 22 3R 15 27 1% AL, 2001 4
TR K 2= R+ 247, 2004 4 F
R K 2R 20, FENF &
B SR QAL 35 4 BT R b U D A%
R 5 R) A5 BB B8 Ik 55 45 5 I Y B
3%, E-mail; shaozhenfeng@163. com

[11]

[12]

[13]

on Pattern Analysis and Machine Intelligence
1991, 13(9):891-906.

MONTESINOS P, GOUET V, DERICHE R.
Differential invariants for color images [C]. Pro-
ceedings of 14th International Con ference on
Pattern Recognition, Brisbane, Australia, Au-
gust, 1998 838-840.

A EZARGIEEF. S RRERK SIFT
FRIEVLRC ST B[], 5 A% £42,2009,17(2):
439-444.,

JIH, WU Y H, SUN H H, etal.. SIFT feature
matching algorithm with global information []].
Opt. Precision Eng., 2009, 17(2): 439-444. (in
Chinese)

A BRAL, F O RO, . RIMGURAIE A4 B K G i
FARDD. k% #H% T42,2009,17(9) :2276-2282.
YANG X M, WU B, QING L B, er al.. Image
feature extraction and matching technology [J].
Opt. Precision Eng. . 2009, 17(9). 2276-2282.
(in Chinese)

B #1986 —), B iR ATl
HFFEAE 2009 4E T I K 2% R 15 2%+
27, BN S G RE AE B2 B D E SF
75 B A 5. E-mail:

163. com

chenminzs @

(RRILETE REWA FREEH)



