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ABSTRACT

In generally, time-lapse Images contains severe shaking phenomena according to the long time shooting
period. Time-lapse videos were composed of multitude shooting image list and easily contained several
shooting noise. The image shaking problems are based on the trembling movement of the camera
supporting pore, strong wind, and so on. In this paper, we proposed a new image processing algorithm
to solve the shaking problems of time-lapse video. Our algorithm is designed based on simple
computation logic and comparison rules. For the reasons, our proposed algorithm is  particularly
appropriate for time-lapse photography. The algorithm was consisted of three steps. In the first step, we
classified the image shaking type obtained from time-lapse video. In the second step, we computed the
shaking degree values of input image list. Last, we reformed the all frames of time-lapse video to the
new one according to the computed shaking values of the previous steps. we installed a remote camera
shooting system for the stabilization experimental of time-lapse video. In results, we could confirm that
our proposed algorithm could correct the shaking problem of time-lapse video. And we could obtain the
experimental data that our proposed program was more efficient for vertical movement transition and
rotation movement of shooting images. In the time measuring simulation we can confirmed that our
program is more applicable to the area of real-time timelapse video photography.

© 2017 KKITS All rights reserved

KEYWORDS: Shaking phenomena, Image processing algorithm, Time-lapse video, Vertical movement,
Image correction

ARTICLE INFO: Received 1 December 2016, Revised 23 January 2017, Accepted 10 February 2017.

"Corresponding author is with the Department of KOREA.
Computer Education, Gongju National University of E-mail address: oskwon@gjue.ac.kr

Education, Bonghwang-Dong Gongju-Si Chungnam-Do,



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 23-31, February 2017

1. A & 2 =EdA Adtste WS Aestd 4 A
£ Holn I ggAE ANt A2S B
713t AA ZFE oA Y2EE RotA
e AL Wz Foste] Adste 29 WS 2. A AF
B} & ~(Time-lapse)2t . o1l o3 &Y 7]
Wo o A7k LS AA SoA RE 3 gafs 39 e HZ 8o E971717 1
B9 Wl Adels] e Aggelg ¢ ST ST HARS Qltrgel e Ay
SoE o 22 woge Auzede gg g P A% sl 290 w89 WA=
SwEE A% S| 2z meln odw gaas 5L At B 478 4%RE, wolay £
gge 72 4o Al 4N B9y g T VTGO SN RABAAT, =
AT A a2 A e gsa a  OAFke) AR dneZB9L WS A% 3
5 59 wolxE T vhlole & ey E GreSUOL AYEs AR LT we
= oldg olv)d EE5Y WMYg nase gye DI A AT FHE T2 e
A B AGGE wHe oAe gz 49 AFE OMOS T AAAA FAviet &
goe wA Sueze Bese Aon Fa o O WOl ER AT B0l Aol w3 Yk
HAS EEYE T2 Thed] A sl yy  FHE TP FE A QT 27 5o 58
g}, g wEo] FHEA Fe HHAA TAsE 5
g BAste A% wxsAG5] Bl 5948
o 33 S ©E Ao AAF Pt B Z2IWel4 AT 52 BA B4
o vl 98 Fuel QA Yo BEY I WEE vheAZ A FEE FAsA o]
o AA Wale] W2 Aok Auke] As} 28 EEYS BAs= dgEE AdsEd
(513 [15]= 2" oA FYA 71 =Z At
olgd3 BEdo] TAH Y ojuAS o e EEYS HAdGe dugFe dTsdd
2 s BAds S94S AREE Ao 19 (619 A4+ Mt £5¥e BAse TR
Jo| ZZgo] Uguhs Adko] 917] wio 34 T BF 7| ols RdS AEdE BAS A
Aste 2 gaoth a2 FY4 WE 4 g S A
g o|nAEL AE Ay 2AY By} 9ot 71E BYH2Y A wAE gaddE] A%
o8 £Zog HANVE AU AR~ g T LA SF FuFe e &) fE
Y 7 Agere] Be Ao HAXoZ ofd T of & =83 2ol 1&& gsts AN BYY
H =23 2o HA AZEY0Y Teo] FQd} 2 FYEAYd e FARE + ATH13 141 o]l
t}, 2 =EodAME ofuA EAY 9A Hols FH ]
AN ME MA olnx "Wz 35 otyse} & dAst Atete] AFssta BAsE &
[ 7|2y AT AHE A¥EY IFAAE A 1YFE AdstaA dok



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 23-31, February 2017

3. Il a EY By dugs

3.1 o|F|A Y2E 3

B ERAE 43¢ 9% 29 ouAE @)
dete] 17 g BY TEES ARG B
Az A A0 A LFHT A9l
mepd 4 ARE ARE ATE gomw g
g 3T 4 At BN A9HE AL A

&3ttt

Efgi
=9

1>
m
)
(]

A
] o)

L]

Hr
Ok

28 134 34 BYdx 598 74

Figure 1. Organization of Timelapse Video for Construction Process
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Figure 2. Installation of Timelapse Camera
System
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Figure 3. Process to Stabilize Shaky Image
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Figure 4. Position Change of Camera Pole Owing to
Ground Settlement
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Figure 5. Determining Variation Standards
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Figure 6. Image Stabilization Type
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Figure 8. Software Interface to Fix Shaky Images
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Figure 9. Assigning Area AB for Image Stabilization
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Figure 10. Continuous Image List
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Figure 11. Area Variation Detection Before Correction
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Figure 12. Area Variation Detectlon After Correction
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Table 2. Comparison of Values Before and After
Image Stabilization

Before After Revision

[EY PR JUTY Y Y S S NS SN Y N Y U U Y U ST Rl
AlA[A|G|b|b|o|b|b|S]n|o|o|o|uv|o|o|o|m
Rlr|o|lo|lo|o|o|r|o|r|r|o|lo|lo|o|r|o|lo|>
o|lo|lo|h|hk|o|o|o|o|h|o|lbh|o|o|o|o|o|o|m
YN P P P P P RV P Foe) EoO) P P Y NI ENY P Y R =Y I
sl nv|vwlwlw|wk|k|klojlo|u|lo|lo|o|m

RlR(RRr|RN N
NN NSNS O
O|lO|O|R|R|O(F|e o o
o|lo|lo|lo|ofL|o]e o
RlRPRPINININ W
NININININ|[WD]e o o

i
rf

o rr
o
fit
o
=)
N
[of
ot
1o
re
in
oX
o
ol
%



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 23-31, February 2017

3% YL, £ =2AE o8 HF3) A
WHOR Y F oluAE YA J1&T T
gate gaeFe AT Agse WA
FAuol 7o YL A Ao
A ol AN S olmA AlA |
AW ML B ASHAL AXD 5
2 Ho| A4t HAe AHYEE i HolHE
493 4% 4449 1Y J5e FAT 5 9
Atk AQtete dnEEFe g v A S
2 A35)o2 3% At Fsdn 4% Y
= ojuA YLEE YAoR 3= IR~ AR
B39 AYF £RH0lRIL T & Atk FHuo|
ok ofyzt gddt do] FHHEE HFAAE
1& At 7hed B duEE el 34
ATE PR3t}

References

[1] Time-lapse photography, https://en.wikipedi.org/
wiki/Time-lapse photography, 2016.

[2] High-speed photography, https://en.wikipedi

a.org/wiki/High-speed photography, 2016.

[3] J. Bai, A. Agarwala, M. Agrawala, and R.

Ramamoorthi, User-assisted video
stabilization,
33, No. 4, pp. 61-70, 2014.

41 J-A. Im, D-W. Kim, and K-S. Hong, Digital

algorithm  for CMOS

image sensor, ICIP, pp. 3261-3264, 2006.

Comput. Graph. Forum, Vol.

video  stabilization

51 J-H. Lee, J-H. Lee, I-Y. Shin, H-G. Lee,
T-Y. Kim, and Y-S. Ho,

algorithm for the mobile phone camera in

Anti-shaking

dim light conditions, Proc. 10th Pacific Rim
Conf. Multimedia: Adv. Multimedia Inf., pp.
968-973, 2009.

- 30 -

(6]

[10]

(1]

[12]

(13]

[14]

[15]

T. Chen, Video stabilization algorithm using

a block-based parametric motion model,
EE392] Project Report,CA 94305, Stanford
University, 2000.

stabilization

Image Lhttps://en.wikipedia.org/

wiki/Image_stabilization, 2016.

Flicker,https://en.wikipedia.org/wiki/Flicker,
2016.
OpenCV,https://en.wikipedia.org/wiki/OpenCV,
2016.
R. Martin-Brualla, D. Gallup, and S. M.
Seitz, Timelapse mining from internet photos,
ACM Trans. Graph., 34(4), pp. 62:1-62:8,
2015.

H. Farid and J. B. Woodward, Video

stabilization and enhancement, TR 2007-605,
Dartmouth College, Computer Science,1997.

M-B. Ricardo,
time-lapse
photos. In: ICCV. , 2015.

G. David, M. Steven, 3d

reconstruction  from  internet

A. Tto, A. C. Sankaranarayanan, BlurBurst:
Removing blur due to camera shake using
multiple ACM Transactions on

Graphics, Vol. VV pp. 1-15, 2008.

images,

E. P. Bennett, and McMillan, Computational
time-lapse video, In ACM SIGGRAPH 2007
Papers-International Conference on Computer

Graphics and Interactive Techniques, 2007.

R. Fergus, B. Singh, A. Hertzmann, S. T.

Roweis, and W. T. Freeman, Removing
camera shake from a single photograph,
ACM, Trans. Graphics 25, pp. 787-794,

2006.



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 23-31, February 2017

B2 T AFe At D <rA 9
T2 o] £EH BA

N

of A4 o|FojAE BHYP~
#Y oA e Wl R
X éu}x—log ﬂ.
oA g
of AAEE %%‘91 £A4
oltt. ol& 7HMeE AAse 3
3 Xl J wale] 102 =257 groy

Me ol Az fF ovA TAHe
Aottt B =79 ojnx EEHS E}%kf&
oA B ZdelA FE ‘Mo}E

o mfn o
lr oot o
LN
R )

N

b o=
m}u O i o ror o
ST )

KRN} RO )
_,r.?LAQP.L'o}L
Ty

e 2 N2
£
fof o Jz 1o 1o ™ (o Ay 4f ff £ X 2 ol mo 2 ox md nR ro

e
o A

|14
£l
o

Nl =
RUOIE HE
i)

o
djo

e

5V
i,
o
.
oxl
fok
(L
)

X0 N

ol g
N
N
-

1
i
o
o

lo Xk 2 1> "N X oo Nl ok ol

_|_
2

ol N
>
oft
—_
rr

ofN
]ﬁ&
O gl o

=, it

e o

> S
o
offt ok

o
of
Mo
o
ot
_’r"\_l,
2 o

ofr
-

—rr

=)

[

e

o
=)
N
QL
2
i)
24
i
TR
o T, ok

o

Ho
ol
2
x

2
e

QL
N

ol

o

T

Bl

QL

o 2
Lo

k1 ox |o
o o fi

AL f o e
o2 o

%O, ntt

o
=
o

(rt

lo
oty ok
1o
N

2 o >
=, T

E.?(_!
meh ¥

xS
>
o 2

T

fh b Ob T o o B fu
olo
ofo
=2

L& rr o 4o oo z@

QL
2
o

- 31 -

Oh-Sung Kwon received
the Ph.D. degree the

of  Computer

in
Department
Engineering from Chung-Ang
University in 1994. He has
the

Department of Computer Education at Gongju

been a professor in
National University of Education since 1995.
His

multimedia data processing and digital image

current research interests include

processing.
E-mail address: oskwon@gjue.ac.kr





