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Panoramic Image Reconstruction using SURF Algorithm
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Abstract

Panorama picturing is an elongated photographing technique that connects images with rotating
and moving multiple images horizontally that are partly overlapped. However, for hand-operated
photographs, it is difficult to adjust overlapped parts because of tilted angles. There has been a
study comparing adjacent pictures using labeling technique but it was time-consuming and had
angle dissonant cases in nature. In this paper, we propose a less time-consuming paranoiac scene
reconstruction method. Our method is also based on labeling-and-comparing technique but uses
only 1/3 of it. Then, if there exists angle dissonance, it tries to find characteristic points by SURF
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algorithm and adjusts them with homography. The efficacy of this method is experimentally

verified by experiments using various images.

» Keywords : Paranoiac scene, SURF algorithm, Labelling, Homography
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Fig. 1. Result of canny mask
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Fig. 3. Result of average binarization
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Fig. 4. Result of labelling process
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Fig. 5. Process of exterior labelling
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Fig. 7. Failed adjustment case

A
7 kg el el B9 3% 3 o shiz

oo o oo

=
o
o
o
o
>

o

>

rO

o

i

e

e

Hu

At

o,

)

]

dpnt

o,

Jmt i

N by
)j‘

oL
Y

i l% o
w o
et

Rufgy o)
5]
o
o
N
g
[
DO
_)|.l_1‘
=
4T
o
i

o,

i

N,

)

>

)

e,

=2

=)

i)

At

oX,

m F

[e]

= Y
rir
N
I

,

f
Yy o £
é’l_‘,
_O‘L
N,

r
—
o
o
T
i
Lo
_orl’,

:oé
N
:'l;
>,
2
)
—>|J_l‘
=)
P
tlo
o
N
1>
Ty
©
ol rr
[
o o
ox
ol
&
T 4o ©

L I W o
2ot o
0
9,
>
o
Mo
ofr
ﬂF
<)
1
L ofN by

= of

to o
=
=
il
]
fd
)
(e}

= MdEkn A AR d9elx] dlelERl 54 (Haar
Wavelet Feature) & ©]-83l] 2, 4, 87112 54l m} 7}
7} 32, 64, 128391¢] ®dAL WEE P43



16 Journal of The Korea Society of Computer and Information April 2013

Jaaaa V. 323852 0|8 ¥

]

SURF ¢1e]& o838 tledE 7|vtoz 9 5
3l 3%1% oA 2 Haded EAlshe e 24

A Oy 103 2ol
X=(x,m" <4
r=(z,yw)” 2 Bl F Huzte] hSWAS X—z

2 39S W, X= M (M=[r,r,t]) e BAXE W53
F 9 Aelele sy PE M| EAIT

2! 8. SURF ¢uelES gst Znt

Fig. 8. Result of applying SURF Algorithm )\

; v ‘\

P \

o \(\LJ ) L \‘~. 1(r.l)

LY
%
-

M

J8 10, 7 GAZio] S|
Fig. 10. Projection relationship of two images

Aot EX%

€ 54 3 el WE 92 Ag D12
44 43

W3H(DLT:Direct Linear Transformation) &
E)ES A8l aRaHE PEg Fort uiF sepilE
7k lE] gejso] Slow, Ae F A e 3 B T
g 4 g3, ek 3 @8 R AwdS o] 8dte] v
2 ¥y = 78 ok g3 FEee] S 9E R
o] Awds olgst]  FulE = (1) 2ol 94

r X 2RE 78 5 Ao,

11712713
R=|1y 1oy 1os | P=1[ry 1y 7 X1y 1] (1
731732773
T2 9. ¥ A=0| 9= SURF ¢12|1E . _
g3 Ao} mﬂMi FE 3 P8 Ro| AXEH 7t Foll gk
Fig. 9. Result of applying SURF Algorithm without A W3 A5 2(2) ¢ o] AABHE)

perspective distortion



SURF ¢x2]5E o83 sheatnt 972 A7 17

a= atan(k), 8= asin(—r13)7 (2)

L%

22 o, B,y F7] T4 sinT tan FFRFE
Tu7] Wil vt grell e & thE 5ot ves
Ao WA, wEhA] o] SIS ThA BlAE HA AlF
A& o] 83t H g} 7ol AE3lo] FEet IS I
AlA RIS g e

[

V. N 2 AnEy

0

AH2732 Inter Core i5 CPU M450 2.40GHz CPU
9} 4.00CGBS] RAMe| A2 IBM &3 PCAIA Visual
Studio 20083} OpencvSharp< ©]&ate] Aekd Wi
Tt WebcameollA 53t o[n]z] 8%, w7 o|n]A|
4735 Uz 4k el s o] gak 3 Wy e} SURF
S8 EY SRIHIE o] &5t HH
et

7129 Pl S o] 4et A3 WL dldmol wet dat
Syt weiAe A9 S, o] Hleald 7

de 2% 113 Zo] 9

| g R

3} o] 7)ze] YL o83 AT WAL A Swe] A
39} g BAR Qo] 4o shedel G4 ded A
et

O 11, 2kdzlof ofst AlmiEl e Znt
Fig. 11. Result of failed adjustment case by Labeling

T2l 12. SURFLIE|ED} E2TeulE ofgst 2ot
Fig 12.. Result of adjustment using SURF and
homography

ey 2 =RelA] Ak HR W

gato] 270e] G e Fe Fo 74 4

FAE L 3RO T E o] &3]
3|

it
rlo
09)
(@
=
=
mO
)
18

i)
Al
[
o2
18
=2
w2
X
of
ox
1o

VLE E

B =EoAe SURF ¢u8]F< ol&3te] 7 4739 o
S FET F a2 9 B8 i) FIES DA
o T AEe FEIT 28x sRagIE A el F
Ve A geks WS ATt 710 403 el
HE A8 Arlle 92 gl gl 94E 109 3 8
HE el AFstAT, A2 3ol e 98RA A5l
T FEAA ol Hum P sheept 9 78T
& ISATk. AlFE Wi A i3] fle IS e
A 23k 108 S0l 10 257 3ol JFste] =<k ot
bt e AT AT B A2 do] Sle B¢
o= 104 Fol 108 =57 Jgsle] F&et sheeio} G2
T/8kiet. 18y SURF €ae] &2 A8ske AFdA F

H(;I o
9
bl
X
)
fus
i




18 Journal of The Korea Society of Computer and Information April 2013

!
2t

i)

(1) H. Bay, T. Tuytelaars, and L. V. Gool, "Surf:
Speeded up robust features,” European
Conference on Computer Vision, Vol.3951, pp.
404-417, 2006.

(2) C. Harris and M. Stephns, “A Combined Corner
and Edge Detector,” Proc. Alvey Vision Conf.,
pp.147-151, 1988

(3 J. H. Cha, "Camera Extrinsic Parameter
Estimation using 2D Homography and Nonlinear
Minimizing Method based on Geometric
Invariance Vector,” Journal of Korean Society for
Internet Information, Vol.6, No.6, pp.187-197,
2005.

(4) E. K. Kim, S. W. Seo, "Fast Stitching Algorithm
and  Cubic Panoramic Image Reducing
Distortions,” Proceedings of the Korea Contents
Association Fall Conference, Vol.3, No.2,
pp.580-584, 2005.

(5) K. B. Kim, "Panoramic Image Improvement using
Forward Warping and Bilinear Interpolation
Method,” Journal of The Korea Institute of
Information and Communication Engineering,
Vol.16, No.10, pp.2108-2112, 2012.

(6) M. A. Penna, "Determining Camera Parameters
from The Perspective Projection of a
Quadrilateral,” Pattern Recognition, Vol.24,
No.6, pp.553-541, 1991.

1999 @ Fikglw
ZARpA S} oshatAL
d A Alepisha
el m
A A gErdERT]olds]
A EGoIAT,
A A PP REAIES] TS
& A : The Open Artificial
Intelligence Journal (USA),
Editor.
Wiliel © 97 =2, G A,
Rz daElE,
Sl EAI~E], AEgRet,
Email : gbkim@silla.ac.kr



