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Time Series Image Stereo Matching Experiment
Using the Overdap Method
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Abstract

In this study, experimented how to increase corresponding points which are obtained through stereo matching for

dense 3D reconstruction. After extracting a snapshot image from the images acquired through stereo CCTVs, the

matching points obtained using the SIFT matching and RANSAC procedure were gradually overlapped. In

conclusion, it was confirmed that as images are overlapped, the number of matching points continues to grow.
Keywords : Time Series Image, Stereo Matching, CCTV, SIFT, Increasing the Matching Point

1.4 & A}7F ZZelli= CCTV(closed circuit television),
E8k(black box), 333N aerial image) = 2}O]

o= pul= AFE 7l T o W8] tHLIDAR)SF 22 TRk HlolH 9] FH5o] 7hsElA]
Eﬂo]‘ﬂ% 7Wr1sE AR, AEshs 2ol ThseiAaA] A 3ak HlolE] ol tidk A ShdeiA|aL 9l
TolA|E AR et 22 2xk dlolHE F5%E THKim and Lee, 2008; Kim et al., 2011).
X]EQ] SollA Blofu 32k HolE = 75 A= A 1 Fol CCTVE of®le] Ba, W, Ahdajel &
HAE o] 4= o HdHh 5o] 22k FElE A UHE 5 E=Ale] /b 1zl AJBle] HEow ol
SRl Fd s FEEAY HaEE gdR AR A Skl AAEEA 1 7t AlESiA golukaL

Azsol 32k FHlR Aol REETA Heh A on, S em AL 7557 el 32k H|o]
Afell 7PAAl SRS e} ARSARE Sl A B 7l AR HlolEE AHHor 58] v

of A7 ol QJIUAE, ~rlEES Ak ofE  §- §olsth

Aol T2 ARIAE Bl A=E A Fiol W T3h CCTVE 94 W U] dPdozie AlAY
gk A} o] B 4 Al HSUTKKim and Lee, 2008; 73S @71l Ag}al7] whitol] & Aol F v
Cho et al., 2013). CCTVE ZHH L CCTVE A8l s HS3a)
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GdE =3 F, 2EES YAEENE 3 5
(3D reconstruction)ol] L83k APHS = 2
& W] 3xk ARE ARlslr] flete] ~HH S A
3+ 742 AthLee et al., 2004; Byun et al., 2008;
Paik et al., 2010).

Y, oS 29 3k 5 fleid e B g
Aeo] 2 7EKSeo et al., 2005). Wb E A3F
M= Folxl ZHE L. Qo Hh 5o AEA
S F=3] flete] AjbE S WAl(overlap method)
< o]8% A¥e s tKLhuillie and Quan,
2000; Jang et al., 2013).
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Figure 1. Stereo image or data acquisition systems
(AXIS Q1755-E network camera)

Figure 2. Testbed and data acquisition image

e

Stereo image photographing

2

Time series snapshot image extraction
from each the left and right images

v

Using the SIFT algorithm
automatic image matching
of time series snapshot images

Using RANSAC algorithm
removal of false matching points in each
matching image

v

Overlapping of matching point
obtained by time series matching result

2

Removal of redundancy points

v

Result comparison
comparison of the number of matching
points after removal of redundancy points

Figure 3. Overall structure of proposed experiments

3. 2dde 94 A

3 &% 2 vgste
18 7159 A S B8 3k SR 5S¢
A7} th(Jang et al., 2013). 2 Agl|A A8 G4
3} 7o = TS GAS _/':xLo]jgi ko EX]%]
(key point)E= F4skaL A7
o] AejaL o7t 44 FEo] A7) wiEe]thKim et
al,, 2002). WEbA, 33H1 IR AEE 15S
A= AFsAQ) G 9t 71l Z23HKim and
Pyeon, 2014).

2Hs 9 A dargse HEH SR SIFT(scale
invariant feature transform)®} SURF(speeded up
robust feature) &ale]F= ARESHH(Cho et al., 2013).

SIFT elZe] 39 94217), 2, Baels, 3]
A, e Fol 271N 540 AT 4GS
Atego] wol Fal%Ert =l o] QriCho e
al., 2013; Kim et al., 2011).

SURF Shamel5e ole] )9 ozl A9,
AR = aLgste] 274 Wistel] E¥shs 54
Zh= gmE)golnk SIFT darelsa) vlssgt A
7 AL 9o, AR £ SIFT ¢ate]Frct
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Fargel Folal BE §89 54 Be5 Rl
SIFT 1r} 537 Age] H5pr} o doja @
ol AtiYoum et al., 2013; Bay et al.,, 2008).

3.2 SIFTE o] &3 2Hd e A3

2 Ao Tzl 2HE e JFoe RN E Ko
12 A3-S dojul= Aol HHo)7] ulitel 4
FEo17] Y3 AFed AT daglF o= SIFT &
255 AHEsIolck

SIFT ¢xe8]52 A 39AZ Y¥+=d) scale 37t

L
]

to &E

Rl

4, DoG(different of gaussian) Akl 54X F=
9 Descriptor A4 02 FAETKSe et al., 2005). ©]
+ Fig. 4%} #o] 33 4+ 9

Fig. 5v AAIGER Aozl 11789 94 44
SIFT <ag|Eo 2 Agst sAolt) Table 12> 1 2
= A= el Zlow, AAdEE 2HE e ¢
9 QB oM F=3 5AA el el 7H
TE HERSITE 1140l 2G5 G2 BellA] 92270=

Scale space construction
gaussian blurring

A4

Local extreme a detection
difference of gaussian
comparison with 26 neighbors

A 4

Descriptor construction
128 bin histegram; gradient crientation
and magnitude; squared grid

Figure 4. Schematic representation of SIFT algorithm
(Cho, 2014)
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Figure 5. Application method of SIFT

Table 1. Results of application of SIFT algorithm to

each pair of images extracted from time

series
Image . Key point Corresponding
photographing .
time Left Right point
09:00 8418 9538 897
10:00 8394 9567 872
11:00 7857 7838 922
12:00 9805 10097 812
13:00 9160 9754 737
14:00 8864 9547 670
15:00 9950 11228 738
16:00 8909 10331 611
17:00 8482 9290 687
18:00 6853 7628 668
19:00 9065 11337 715

e, 164191 £

R A= ] [)e}
Aol A 22E AIHL 611712 7P AL Aeo)
F=E AT

4.1 RANSACS o] &3k &
A8 SIFTS} -2 A Ag
8 AFHLe Be oA THS
AL 3xke] ERIE dlojH o] Aee] o}gaFs mA]
7] wjE-oll A|77} DL EKKim and Pyeon, 2014). ©]
Het ATES 21174 sh7] flete] i AgeA=
RANSAC ¢ag]5S AFE3SISITE RANSAC darg]
o O]MZ](outller)ﬂ wo glo|g2RE EAS 75
o] F3lel= A (inlier) & e daE|5o 2, I
AMEHS B 7 A dAe ArE AR e
(Choi et al., 2009; Jeong et al., 2009). ©]i= %A
o] FollA B Tepry Alitel] Bagk HAgke] o
oJHE WS MEHsHA HA 9 & 2HS w7t
A o]= "HEKLee et al., 2006).
Table 2% SIFTE o]-&3}o] F=31
A= 2AFTHS RANSAC dag]Es
713+ Avlolty. RANSAC La]5s 24
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Table 2. Results of application of RANSAC algorithm

Image Photographing Removal of false matching

time points

Before After
09:00 897 520
10:00 872 457
11:00 922 475
12:00 812 422
13:00 737 353
14:00 670 285
15:00 738 355
16:00 611 275
17:00 687 336
18:00 668 329
19:00 715 343

7} 7ol A SIFT ¢alg]53 RANSAC ¢alg]5s
3 =9 2 AAIEE e AR 2 AFY
Aol w} Fig. 63 22 Wio = FHEL o=
Ao m TR AR AdE B
F= o Y w7k v sl

olglA Ag3rdo] FHE Gl = 7 YFHEE S
=H AFHE0] LI X9 FE(redundancy) ¥ ]
ZXHO],vA _'—2%17]_ bﬂ-/lgﬁl— 2= ol : u ol: o]_e_ xﬂy{i};]
231 32 ATAE sk 2 Aol o7 Y HEol
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Al ok b FEHL Agoll= I 7l

> e 4 o

u

1

=)
Tt

HE3}-

EuNe}|
I3

i

SIFT & RAMSAC
results

Overlapped and
removal of redundancy points
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Figure 6. Application method of overlapping and
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removal of redundancy points
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T} = 11
| ATHE A

E T p A
43}1 Shnt ek Ao B ‘JrUW_ B AAS ARE gy 2z vepd Zlo R, RS B4
olof ti(Jang et al, 2013) A= TEE A slal 7 AR AR AdW g HAFEh ol
sl A7t &, 4 G BT 18k ol B 3053709) P B ARHE Bk o, 3 %
Table 3. Results of gradual overlapping of matching points by time series
Overlapped No. of total . No. of matching points No. of matching | No. of redundancy
image overlap peq maiching after removal ,Of points increased points removed
points redundancy points
09:00 520 520 0 0
09:00 ~ 10:00 977 697 177 280
09:00 ~ 11:00 1452 1076 379 376
09:00 ~ 12:00 1874 1368 292 506
09:00 ~ 13:00 2227 1603 235 624
09:00 ~ 14:00 2512 1795 192 717
09:00 ~ 15:00 2867 2081 286 786
09:00 ~ 16:00 3142 2287 206 855
09:00 ~ 17:00 3478 2612 325 866
09:00 ~ 18:00 3807 2805 193 1002
09:00 ~ 19:00 4150 3053 248 1097
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Figure 7. Results of overlapping matching points and removal of redundancy points in all pairs of images

extracted from time series
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