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Implementation of scene matching based on rotation invariant keylines
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Abstract: In order to provide a robust scene matching algorithm with the scale and rotation invariance
and less influence by different illumination under complex conditions, this paper researches scene
matching techniques based on key lines. Inspired by the Human Visual System (HVS), a new scene
matching method based on key lines is put forward by using a set of filters that are the same process-
ing models as the human cortex filter. The mathod uses the vectors to describe key lines to implement
the metching between the two images and is characterized by less numbers of key line and great infor-
mation as compared with that of a point matching method. It introduces the extraction, expression
and matching lines and gives the simulation results and matching properties. Experiment results show
that the proposed method works well for the condition of rotating and scaling,and can offer the preci-
sion of scene matching of 1 pixel, which meets the requirements of high stability and good robust for
complex background scene matching.
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Fig. 1 A group of line filters with 6 directions
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Fig. 2 Filtering images with 0° Gaussian filter
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Fig. 3 Key lines extracted by thresholding
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Fig. 4 Choosing the leader direction of one image

according to pixel numbers of key line and

comparing it with front directions of another

image
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Fig. 5 Simplified schematic of establishing log-polar

coordinate
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Fig. 6 Comparison of log-polar images before and

after ration and scale
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Fig. 7 Histogram analysis method
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Fig. 8 Discription of magnitade and direction of gra-

dient
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Fig. 9 Maching result (rotation angle between the

two images is 45°, and the illumination is

changed by 50 gray levels)
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Fig. 10 Maching result
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Fig. 11  Match results in nature spaces(the changes

between the two images are complex, inclu-
ding more differences in illumination, view

angles, translation and some contents

Oy BTk B R AT
TR

(1) B T RFAE LAY DL IS 7 3k X T 42 2%
TR N SR G UE IE O I Y T HOR X TR A
PE ) B s — IO R R X Ik 2 o N T i
DI (R SO 2 B R 2 4% (R AT A
FHRRAIE 28 BE 4T 5 R UL TC . A48 [€ ) EADS/LFK
45 A FEi 7). SaabBofors Dynamics 2% & 2 i, A%
PR R G A R WA 9 KEPD -350 25
b 3 I SR P AR A 24 DE IS B A T A 2 AL A5 DE
[LE 7% N8

(2) HU R LR HL A ik O NHES Bk 2 T
— AN LIARIRAT I 8 9 A 2 X P AR AT I AT g
AR IR A5 1 S I R R L [R] — U A AR

AL LR L BC S ik B A L



1764 j\lﬁi

K% 142

51T &

Ty — PR ER AR L2 T — AR,
i 77 1] 43 26 VB BC A% 7T 56 o HL 46 5008 S 1]

(3) R T4 — AR AR RFAE 7] 14 34 m] DUAR
i TR AT R R L 3 > 1 B IR AE )
YRR, AE DR UE T2 53K B2 Y () IR 3 e T A S i 1 Y
TR M ZRIE L A0 1Y RG] Y A2 40 56 &
AT LA E e/ e R UL Ok AR AT T 5 T A U TGRS
JEOL T HAZ A Z M A L IE . DS FCoRS B 5 DR |
(R RRAE JORT 9 S B8O O A R R AE R R 2 K
JE B L D RS BE A T 1 pixel,

S & Lk

[1] FORSYTH D A,PONCE J. it f4L%

— AP AR
Zr i [M. bt i Tolk e, 200411, 89.
FORSYTH D A, PONCE ]. Computer Vision: A
Modern Approach [ M]. Beijing: Publishing House
of Electronics Industry,2004:11,89. (in Chinese)

[2] BAILEY J G, MESSNER R A. Log-polar mapping
as a preprocessing stage for an image tracking sys-
tem [J]. Intelligent Robots and Computer Vision
1988(7):223-227.

[3] LIMFL,WESTGA W,VENKATESH S. Use of
log polar space for foveation and feature recognition
[J]. IEEE, Proc. Vis. Image Signal Process,
1997,144(6) :323-331. .

[4] CHEN Q S, DEFRISE M, DECONINCK F. Sym-
metric phase-only matched filtering of Fourier-Mel-
lin transforms for image registration and recognition
[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1994,16(12):1156-1168.

[5] HAROLD S S, TAO B,MCGUIRE M. Analysis of

image registration noise due to rotationally depend-

6 %

ASCZ BN NIRRT & fE th— B2
B L TR R B9 5 R BCJ7 35 - I v 41 T AR
LRI PRI AL S VL PCd A L B 45 T IR AR
T4 PSR VT IC [R) 8 Y RO . SEER A5 SRIED] . Sk
THRAEL G VE R AL L RS FZ LT 1 pixel.
I AT LA SE B AT B L 6 02 e 14 79 1 L4 18]
DT » 50 1 A Rl iy 22 A0 0 PR AR P9 2 WA ) 2
18l L BB R R IL R ZOR .

ent aliasing[ J . Visual Communication and Image
Representation s 2003,14;14-135.

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

[7] DAVID G. Lowe, local feature view clustering for
3D object recognition[ C]J. Proc. of the IEEE Con-
ference on Computer Vision and Pattern Recogni-
tion, 2001,1.682-688.

[8] DAVID G L. Object recognition from local scale-in-
variant features [ C]. International Con ference on
Com puter Vision, 1999,2.1150-1157.

[9] ZHANG Y, WANG Y J. High accuracy real-time
automatic thresholding for centroid tracker [ ] .
SPIE,2006,6027.1-7.

[10] #H=z%.HE%. Lk, ¥. KT Fourier-Mellin

Bk W R R R ], R ¥ 4% T42.,2007,15
(9) :1415-1420.

GAO Y Y, YANG ] F, MA X L,etal.. Interfer-
ence image registration based on Fourier-Mellin al-
gorithm[ J]. Opt. Precision Eng. ,2007,15(9):
1415-1420.



BT

I i) RS S ERR=E 2 e J UYL 1765

EER N

#  rH981 ) L AR AR By A
5T B 112, 2003 4F F 3% Ok 2 4k 2
200, 2008 AR F o B4 BE K AR O
R WU A B 5T T AR A 00
FZBGETT 1 R 7 AL 5E 5 B AN

5. E-mail;zhang. leaflet@ gmail. com

B H (1980 —), B i T K AL By 3
9T 5L 4. 2003 4R F i MK 22 3R 1%
S0, 2008 4F T b [E B2 BE K R
N B AL 5 W 3R 5 0T AR A
L, FEEBEGE 5 0] Ay ER AL A Bt
I . E-mail: quhongsong @ yahoo.

com. cn

FEARA63—),H  EMKFEAN B
ST AR R0, 1988 4R F il Ak Tl K
ARG A A 1, 1998 4E T o (@ Bl 2
B B O K B LS W B0 5 BT 3R
C T X VAN S X 0 A [ o G A IR A
AbPR . E-mail : wyjciomp@ gmail. com

@ THFE

OEREER.EERBER.K

— 7 5 1 BE FE W 3 UL AR PR 3 A B 42

H

(PEMFR 2 TFHAN CREABZERLRE 4L 100190)

A58 285 WE 5 M0 5 i Jo DR RSO 2 1 AR S R PR IR PR RE A S B . BT A T — b el i X RO A R 2l B R
R R T AR FRES A LB TSV . o PO A 5 S T R R R ORE RN MR S B BRI AT T
FE SRS RO SRR e o B ST BRI . SR (100D b 18] 19 B ft ik 2 MIEMIS MRk A ofE T 2000 T 7 BE SR AE

R SR

LT . AR AR WA W S B 4 R R WY BB B4 ik Bl B B MR UK Sl A 2 R A A A

RZFE<C0.5 Hzo RAUE T dh BB 204 500, 76 1 Pa YMREZS R X F] 14 000, BiAR R A 145 2R 3%
L 7E—200~200 °/s FESR O HE S0 0. 05 °/s, R 0.2 pV/C/s) o INIREE R 3R W 1% P 1R RE 4% 55 2L

5 285 T T RASE g7 114 i Jo DR RS AT B e O P RE A



