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Feature Matching Algorithm Robust To Viewpoint Change
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ABSTRACT

In this paper, we propose a new feature matching algorithm which is robust to the viewpoint change by using
the FAST(Features from Accelerated Segment Test) feature detector and the SIFT(Scale Invariant Feature
Transform) feature descriptor. The original FAST algorithm unnecessarily results in many feature points along the
edges in the image. To solve this problem, we apply the principal curvatures for refining it. We use the SIFT
descriptor to describe the extracted feature points and calculate the homography matrix through the
RANSAC(RANdom SAmple Consensus) with the matching pairs obtained from the two different viewpoint
images. To make feature matching robust to the viewpoint change, we classify the matching pairs by calculating
the Euclidean distance between the transformed coordinates by the homography transformation with feature points
in the reference image and the coordinates of the feature points in the different viewpoint image. Through the
experimental results, it is shown that the proposed algorithm has better performance than the conventional feature
matching algorithms even though it has much less computational load.
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Fig. 9. Result of matching by the proposed
algorithm(top), SURF(middle) and SIFT(bottom) for ‘Graffiti
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Fig. 10. Result of matching by the proposed
algorithm(top), SURF(middle) and SIFT(bottom) for ‘Graffiti
B’
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Fig. 11. Result of matching by the proposed
algorithm(top), SURF(middle) and SIFT(bottom) for ‘Home
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Fig. 12. Result of matching by the proposed
algorithm(top), SURF(middle) and SIFT(bottom) for ‘Home
Object B’
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algorithm(top), SURF(middle) and SIFT(bottom) for ‘Home
Object C’

S u g Axtely TR ey W sk A
A Bl 22 o] v] FkE IR lL 2223 &
AL AABIG7] Wil 3 A% |

A=y
< & 5 ik AA 3 AR

V—ﬁ
ny
o
—
il
>,\1

E 1. ‘Graffiti A’9] SAME 53§ A7k v]aL
Table 1. Comparison of runtime per each process for
‘Graffiti A’

Proposed
SIFT | SURF
Process Algorithm | Process
(ms) | (ms)
(ms)
Feature
extraction 3
using FAST
App.ly1flg to FeatuTe 362 147
principal 1 extraction
curvatures
Featu.re 178
matching
Homography
calculation 4
through
RANSAC Feature
Classifying . 322 312
. matching
the matching
pairs using 1
homography
transformation
Total 187 Total 684 459
2369

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-12 Vol.40 No.12

£ 7] SURF 7|{ixrle 53 Sierf 2u) A
w23 SIFT 7 Rrk= 3.5 A= whE 2L 2l
2 Qlek

FE 3 Axle] Wahke of#] Aol wis| SIFT,

SURF 793} Aleksh= 7] 528 A7ke SA7E
Azjole}. 7 Aeld A3 71yeieh FUG A
AE 7= ol Albske 7ol BE o J ol 4]
710 A 7 E} o A7te] o AA A" S
ol 2~ 0]
= T A

E 2. ‘Graffiti B’] &AM 53] A7} vl
Table 2. Comparison of runtime per each process for
‘Graffiti B’

Proposed
Process Algorithm | Process SIFT | SURF
(ms) (ms)
(ms)
Feature
extraction 3
using FAST
App.lyn.1g to Featu.re 375 149
principal 1 extraction
curvatures
Featu.re 196
matching
Homography
calculation 3
through
RANSAC Feature
Classifying matchin 327 389
the matching &
pairs using 1
homography
transformation
Total 204 Total 702 538
B 3. 9P A 3 AR Rl
Table 3 Comparison of total runtime for each image
Number of | TP%d | gpr | SURE
Image matching pairs Algorithm (ms) | (ms)
g P (ms)
Gr‘f,ﬁ“ 158 187 684 | 459
G“]‘Bf,ﬁ“ 178 204 702 | 538
‘Home
12 2 224
Object A’ 7 o 635
‘Home
Object B' 89 210 682 466
‘Home
Object C’ 140 170 760 300
2310

v. Zd B

B =Fo]|x]= FAST(Features from Accelerated
Segment Test) 543 71&7]¢} SIFT(Scale Invariant
Feature Transform) SAA A<xl5 Abgsie] A1A
Wzl 7}elgl B4 A3 7S Aekslge). 71&
©] FAST 7]HJ & ] oA Fiell 2E8sH 5
7o) wel A El—tﬂ olefgl TS FES ©|
£-3}o] 7H/H—5].oﬂr,]_ 2% EXHuic} ARE ¢ 7]
=317] HlslA SIFT SA4A Alexks o884 A%
A8 Ttk Al Htel] 7heldt A AES S
3}4] RANSAC(RANdom SAmple Consensus)2 ©
4310 i_‘%’.ll}]-‘ﬂ(homography) PP 53t
71T el SRS SR Wk )
AE =z} /K]Fﬂo] k2 odAke] ERA 7l
=2t %d(Buclidean) 725 F3f A& 73t
ok Alokehe 34k A3 712 SIFTH SURFREL} 32
= A Aol disl AJxle] WSkl of2] datellA]
AA 8 A7k v Bgks ), Alkshe 71 el
SURF 7|¥}¥rp= 523 $27] 20 A= wl2 v SIFT
Agnchs 350 A% e A4S SiE F w5
ek Aie) ARRE FE Wl slEe] A AHE
nel Aol Aakapl He AL % & ek

—

References

[11 D. Lowe, “Distinctive image features from
scale-invariant keypoints,” Int. J. Comput.
Vision, vol. 60, no. 2, pp. 91-110, Nov. 2004.

[2] K. Mikolajczyk, “Scale & affine invariant
interest point detectors,” Int. J. Comput.
Vision, vol. 60, no. 1, pp. 63-86, Oct. 2004.

[31 K. Mikolajczyk, “A performance evaluation of
local descriptors,” Pattern Anal. and Machine
Intell., vol. 27, no. 10, pp. 1615-1630, Oct.
2005.

[4] K. Midolajczyk, T. Tuytelaars, C. Schmid, A.
Zisserman, J. Matas, F. Schaffalitzky, T. kadir,
and L. Van Gool. “A comparison of affine
region detectors,” Int. J. Comput. Vision, vol.
65, no. 1-2, pp. 43-72, Nov. 2005.

[S] E. Rosten and T. Drummond, “Machine
learning for high-speed corner detection,” 9th
Eur. Conf. Comput. Vision, Graz, Austria, pp.
430-443, May 2006.

www.dbpia.co.kr



[6] E. Rosten, “Faster and better : A machine A 8 = (Hyun-jo Jung)
learning approach to corner detection,” 20153 29 :Bedstm Az}
Pattern Anal. and Machine Intell., vol. 32, no. 3 =
1, pp. 105-119, Jan. 2010. 2015 3Y~dA) - Fsta
[71 H. Bay, A. Ess, T. Tuytelaars, and L. V. Az} g8k} HAA
Gool, “Speeded-up robust feature,” Computer <A Rl At Az, 7]
Vision and Image Understanding, vol. 10, no. Al g AA Q1A
3, pp. 346-359, Jun. 2008.
[8] M. A. Fischler and R. C. Bolles, “Random
sample consensus: A paradigm for model
fitting with applications to image analysis and
automated cartography,” Commun. ACM, vol. T Xl & (Ji-sang Yoo)
24, no. 6, pp. 381-395, Jun. 1981. 19851 29 A glista A}
[9] D. Comaniciu, V. Ramesh, and P. Meer, 83l &4
“Real-time tracking of non-rigid objects using 19871 29 : Aot iz}
mean shift,” in Proc. 2000 IEEE Conf. st A}
Comput. Vision and Pattern Recognition, vol. 199311 5% :Purdue  Univ.
2, pp. 142-149, Jun. 2000. EE, Ph.D.
[10] http://www.robots.ox.ac.uk/~vgg/research/affine/ 19971 94~ A) : Feista
[11] http://www.vision.caltech.edu/pmoreels/Datasets/ ARsk ) W
[12] M. M. Hossain, H. J. Lee, and J. S. Lee, “Fast <FAlEol BlAY CAE Alsxz], delE3 7]
image stitching for video stabilization using uE gk
sift feature points,” J. KICS, vol. 39, no. 10,
pp. 957-966, Oct. 2014
[13] B. W. Chung, K. Y. Park, and S. Y. Hwang,
“A fast and efficient haar-like feature selection
algorithm for object detection,” J. KICS, vol.
38, no. 6, pp. 486-497, Jun. 2013.
[14] H. K. Jang, “The more environmentally robust
edge detection of moving objects using
improved Canny edge detector and Freeman
chain code,” J. KICS, vol. 37, no. 2, pp. 37-
42, Apr. 2012.
2311

www.dbpia.co.kr



	시점 변화에 강인한 특징점 정합 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시점 변화에 강인한 특징점 정합 기법
	Ⅲ. 실험 결과
	Ⅳ. 결론
	References


