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A geometric consistency checking method for keypoint matching
-Application to image retrieval-

OKURA YuTo! WaDA TOSHIKAZU!

Abstract: Content-based Image Retrieval(CBIR) is a problem of finding similar images to a given query
image out of the image database. In CBIR, various methods using codebook obtained from local features are
widely used. However the local feature based image retrieval without using codebook is much faster than this
method. When we employ the codebook-less image retrieval method, we can examine the coordinate values
of the corresponding points in the query and database images and geometrically meaningless matching should
be ignored. For checking this geometric consistency, RANSAC based rigid body transformation estimation
can be applied, but this method requires considerable amount of time for random sampling.

In this report, we propose Local Feature Hashing(LFH) that estimates similarity transformation between
input and database images just from two corresponding keypoints. We perform voting to transformation
parameters for all corresponded keypoints to obtain a reliable. If a salient peak is formed in the voting
space after the voting to an image entry in the database, we can verify the retrieval, otherwise not. In the
experiment, real-time image retrieval can be realized for the database consisting of 1000 images, and we
confirmed that the method can suppress erroneous retrieval.
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Fig. 1 TIllustration of Number-of-Match approach
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3. Local Feature Hashing
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Fig. 2 Corresponded Keypoints between DB and Query image
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Fig. 3 Gralffiti image set
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Fig. 5 Query images

goooooobooooobooooooooooboooo
goboooooooooobooooooooooboooo
gooo

4.2 JO0O0OO0OOODODOOOO
gbooooobobooooobboooobboboo
gobodobobobobuoobuoobuoobobooboon
gooodon
(1)DOooOoooooooooooo
(2)000000000O0O0U0ODOOODOOOOOOOO
0000000000 0DOO0bOOoOooooOooD bBO
gobooooobooon
(3)00000000 S000000000ODOODODOO
gobooobbooboboobooobooboobg
gobooobobooboooo
(4)000000000O000OOOO0OO
(3)oo0UoO0oU0ooOoUooOoUUoOoOoooOoO
gobodbobobobooboobuoobbooboon
goboobobobobooboobuoobobooboon
goboboooboobobooboo
00000oooooo0ooooono SURFOOOOO
0000 SURFR|OO0DO0O0O0OOUOOOOOOOOOO
gooooobwcobbooooobbboooooooo
000000000 binOOOO 10x100000000
gobooobooobobooboobouooobooboon
gobodoboboobooboobooooboobooon
gobodboboobuooboobuoobobooboon
goboodobobobobooboobouoobobooboon
00o0bO0bOO0o0O 400000000
00000000 40000 (Queryl - Query4) OO
gobooboobobooboobuooboboooboon



gogoooooood
IPSJ SIG Technical Report

(a)imgl O img2 00000

(b)imgl O img3 0ODODOO

Vol.2017-CVIM-205 No.19
2017/1/19

400
300

>
©-100

o = N w r o N o®

-500

-400 -300 -200 -100 O 100 200 300 400
dx

(c)imgl O imgd DO OO0

04 0O000O0OO0OO0O0OO0OOOOOOO

920
80
70
60
50
40
30

20
10 I
0 —_ —_ —_ —_
1 3 4 5
before 81 6 6 5 5
W after 21 1 1 1 1

()Queryl 00D 0OODOODOOUODOOOOOO
14

12
10

before
W after

o N B O ®

|
1

before 13
M after 1

BoNN
|
BN W
u

=
|
B ouon
|

(c)Query30 00000000 (DDODODOO)

35

30

25 ’

20 =
bl

JMAPHGASGAR J!

15 before
e

10 M after :
0 - - - - ¢

3 4 5
before 33 4 4 4 4
W after 11 1 1 1 1

(b)Query2 D0 DOUOOUOOOOOOODO
12

10

before
M after

o il

before 10
M after 1

»—\ooN-
»—\mw-
Hmb-
»—\u1u1-

(d)Query4 100000000 (00DO0D0OD0O)

06 0O0O0O0OO0OO0OOOOOOOOODOOOOODOOODO

00000000000000000000000000
000000000 Queryl,Query20 000000000
00000000000000000000000000
0000Query3,QueryA0 0 0000000000000
00000000000000000000000000
000000000000 0000000015ps000
0000000000000000000000
0000000000000 00000000000
0000000000000 600000000000
Queryl 0000000000000 O0O0O0OOO0OO
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
O00OQuery20000000000000000000
00000000000000000000000000
000000000 Query3,QueryA0000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000

(© 2017 Information Processing Society of Japan

ooboooooboocooooocooboooooboooo
ooboooooboooooboooooooooboooo
ooboooooboooooboocoboboooooobooboooo
oboooOoocbooooooooboobooocoboooon
ooo
ooboboooooboooboooooboobooooooa
oooooooboooooboocobobooooobooon
ooboooooboooooboocobooooooboooo
oobooooooboooooobooooooooboooo
ooboooooobooooooboooooooooboooo
ooboooooobooooooocoooboooooooboooon
oobooooobooooboobooboboooooooooonn

5. Uogug

ooooooooooboobocooooooooboooo
RANSACOOOOOODOOOOOOOOOOOOOOO
oobooooobooooooocooboooooooboooo
oobooooobooooooocooboooooooboooo
oobooooooooooocooobooooonn



gogoooooood
IPSJ SIG Technical Report

goboooooboooooooooboboooooogon
ooooobobooobboboooooooooooooooo
ooooobobobooooooooooooboboooboooo
coooooooooooobooooooboooooooo
OooOOoOOoOOOO0OO00000000000 Homography
coboooooooooobooooooboooobooooo
coboooooooocoboooooooboOooooooo
oooooooooooboocooboboooboooo

goboooooobooooooooooboooooogon
ooooOoOoOoOOpsO0ODOOOOODODOODDOO
cobooboooooocoooboooooooOoobooooo
tobooooooooooobooocooobooooao
cobooboooooooooooooooOooooooo
cooooooboooobooooooOooooOooono

goboooooboooooooooooooooooo
coboooooooocoobooooooboooobooooo
cooboboooboooooboooooooooboooo
cobooboboooooocooboooooobooobooooo
cobooboooooooobooooooOooooooo
cobobooooooooobooooooboOooobooooo
cooboocoobooooooocooon

oooo

[1] Lowe, D. G.: Distinctive Image Features from Scale-
Invariant Keypoints, International Journal of Computer
Vision, Vol. 60, No. 2, pp. 91-110 (2004).

[2] Bay, H., Tuytelaars, T. and Van Gool, L.: Surf: Speeded
up robust features, Furopean conference on computer vi-
sion, Springer, pp. 404-417 (2006).

[3] Sivic, J. and Zisserman, A.: Video Google: A text re-
trieval approach to object matching in videos, Computer
Vision, 2003. Proceedings. Ninth IEEE International
Conference on, IEEE, pp. 1470-1477 (2003).

[4] Nister, D. and Stewenius, H.: Scalable recognition with
a vocabulary tree, 2006 IEEE Computer Society Con-
ference on Computer Vision and Pattern Recognition
(CVPR’06), Vol. 2, IEEE, pp. 2161-2168 (2006).

[5] Shen, X., Lin, Z., Brandt, J., Avidan, S. and Wu, Y.: Ob-
ject retrieval and localization with spatially-constrained
similarity measure and k-NN re-ranking, 2012 IEEE Con-
ference on Computer Vision and Pattern Recognition,
pp. 3013-3020 (2012).

[6] Yuasa, K. and Wada, T.: Keypoint Reduction for Smart
Image Retrieval, Multimedia (ISM), 2013 IEEE Interna-
tional Symposium on, IEEE, pp. 351-358 (2013).

[7) : http://www.robots.ox.ac.uk/ vgg/data/data-aff.html.

] D 0O0DO0OO0D0DO0OUOOFPGA OO OO SURF O
0O 000 00 0O Technical report of IEICE. HIP,
Vol. 109, No. 471, pp. 2412460 0 0000000 OO
(http://ci.nii.ac.jp/naid/110008002595/en/) (2010).

(© 2017 Information Processing Society of Japan

Vol.2017-CVIM-205 No.19
2017/1/19



