i i o E e R |
Vol. 8, No. 6, pp. 1449-1457, 2007

9 AR Ty E o83

ZEfR",

_‘J-y__),':
o5

shwetel 94 44 P

All
Al

2, &7

High Speed Construction Method of Panoramic Images Using
Scene Shot Guider
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Abstract A panorama image is constructed by merging several overlapped images to a big one. There are two

kinds of methods,

processing speed faster than direct one. But,

feature based and direct method, in the construction. Feature based one has a merit of
it is difficult to be implemented under slower processing

environments such as mobile device. This paper proposed high speed construction method of a panorama image.

The algorithm extremely improved matching speed by reducing the number of matching parameters using scene
shot guider, and additionally adapted local matching technique to reduce matching error caused by the fewer
matching parameters. In the experiments, it was shown that the proposed method required about 0.078 second in
processing time, about 17 times shorter than the feature based one, for 24-bit color images of 320x240 size.

Key words : feature-based method, high speed panorama, panoramic image.
1. M2 et Aolvh. A1 THANES] spxelul GAHe] AE A
A2 3= &4, AFE 8ld, A A=, FRE 298"
T UAE 95 Wet FLE RN o Y A $o) Hopola Ts| ATEE Hofolth 1 98
TE WHEH AAED et ol HAE st W oarse Bojal T = kR W oA WAkl A, Zw
Mo 7AHol ATt Jgoin], FHEL 22 2ok o obyst Wl W3l A, H|Tlo ¢E, u|ge A, 7}
B AR 847 Hoieh. £4A HAE AR ojele) 24 e s sk R AR B Sol
< BE 5 0le UF o8 8= Yok =Hatk g5 2 o2
ol5 F% 9| shlyl weahap gake)] AA[1]o]t}. st GARS AAleHe WS A Hb¥(direct
shiegtol G2 ofd Aol thet o o) GAE  method)2-3)2 EA 718t b (feature-based method)[2][4]2.
T AR HAES I S o] 2 W AR ¥ 2 34 T K2 Uk 4 gtk E4 su uhe &,
Itopatol T A B A LEk} A T3 22 FAE 19 i8S o8l ol
roista ARFATE AE =9, Hamris ZAHY[5]S #2381 7|18E9 A+
‘AARL: 7 ) (twkim2@hycu.ac kr)

1449



A7) SR A8 A63, 2007

e ZHES AMgSte] RPsH= Aoltk. 2 e 3
A ol B13e) Jojo] F|uket 03} FoE 2
23gto 24 siuje} et g 245k vl
Holch. A WHe BE 94} Ho|HE o]8¥ 4 glo
B2 of e ol FES SAE S Qi Aol FHolch

HhE AR G 7] B7Igt Wt glokn spgeoR

s YRRl Wo|ng x7|sto) wet 1 Anprt &
=4 £ ok

shatol Gabg Y] 918l A2 B9 57
olgste WRE(47.1510] AYEYL o]F &
Harris H28& ol§3h= 43 A= 22 A
PR o o] £1 Aol L2 Ao
oJc}. Harris ZX] 32 gAre] 7] ¥zl BAo)
P 24 A3 ATEE 49 ) BaEA o
ot 2, B9 ERES gAY olF, A, 27 W3t
59 dsto) Esjof gttt o]2dt EAL 717l ERL
w71gke] e} FAF B3N affine transform)o]] ek
o}, SIFT(Scale Invariant Feature Transform)[6]2} ¥}3F =
% LE|(steerable filter)[14]7} A 50] $5=31 Ao Z e
2 9ITH14]. Brown ${14] LoG, SIFT 24 £3 A},
RANSAC, k-d E8] F& ol§stdich 47 517
Hlt] e QatellA FFT, $4F 544, B8 A3 g1
2 ol-&3te HE ARSI 01AS 1612 @A
o A9 4L 53 A9 AL sslck A
A& F181L obF 714, AEH 9, E3 79 uhy
55 AHgstgich

ol YHUEL whcitut FAF AAoA wjmA Hz
£=7h g W Eolct. e, Fof gtvlel e w
Hrd @l A-g3t71e] Ay £27t AAE] =A of
o] e AYY sheabnt Y71 A &
=7F WEXT HEsele £ gAo] B o) E(simple
shif) €l ot &g 7ha3ic). ey, AzdE ALg
St ohe Eotd AR)9 22 bR sgas o
olFE T 4L FIs]7t A Y

mEA, E =EoiE abo s viginl gaks
g3t7] fiste] AT stk YAHS Hed 4
e WS Ajteict. o] e GAF BPA] S
7}o[Escene shot guiden<t =4 FFHE AMgsle] A
T HEeE woldAE 14 Fglo] Jisdith 2 =8
AA= AUt HHg #F Fd 7lolgE L83 v

n
o

[o?
2o o

EooX 2 rfo m

off

%o Im

gy rlo

o A

A

oZ

1450

2fal AF A4 7](SSGPIC: Scene Shot Guider Panorama
Image Creator)z} F-Er}. Ao shaiot JAF BA
of disf £ &4 7ivk Wz Aker o2 nii-zt
o} e 43 HYLEE vlaste] AR Wil
& BojEdt

)
dm
oX
o

o 2 ot g

E 4 i &
oft
oX
[o
>
[KL)
ing

ot

—
O
—_—

io ﬂ]lo mlo

o
oX
roh fio
B
A
o
=
m
rir

. SAC Hph[10]2}
183 st FE sefuleE o]
gt o] BN N2 428
S48t GO BAH(edge)E FE
Aol BYAEE 2agoH
A2 2§ JfAdshe wrgo] ATEATHII).

dedy Qaez wpe AULY  shegu
(cylindrical panorama)[7]o|A ARg-3l= HhHoz 7oz}
o] 2YAE 42 Utk 74 A2 I A (), 9%
Zol Aty w3 HgHc)

o I

<3

¥

op o o} uk

of ©O

o O

2 N o
of
ox

fo & %

¥
d 9

)t
e St Hn
of
o

_{
S N,

-

off
o

6=tan" '(z/2) )

v=y/Vz’+ ¢ @

Q7IA, (z,y,2)= ANA BE, (0,v) LA 3
W Fwg Yehick

= = Z8 O
B3 F&

FE2L2 4 @R FI=He 249 37
(scale-space)[9]°1| 4] = (extrema)S 2= A0 R A (5)

S} o] ApEIL

G(z,y,a) _ 1 : e (22+ y?)/20° 3
2mo
L(z,y,0) = Glz,y,0)*I(z,y) ey

D(%y,o’):L(ﬂU:y’kU)_L(fﬂayJ) )

A7\M, 22 L(z,y,0)= 2419 32 Glz,y,0)
L ke 34, Iz,yle o8 94, *= 2,y o g%t
AY2H AARE vehdch



golA 2fu] e HEIE BB ozo] ek 7t
%6}@1 BREERAOF AARH12]S o] &35le] ox|s 23
¢t F, 22 oA A9 B e EHHL
FE8ho] ARERE EQTHI13).

#2329 SHY  Reld  SIFT &4 mAR
(descripton)[6]E o]-85}0] EAWE R AT, 0|2 o
&3tel AW YSHnearest neighbor matching)[9]T}
RANSAC[10] 42| && o83t & FAF 7 3% ¢
2holel g 3t

ol

1
IHE el = o sk ﬁOID}. ol
O

3zt axlE oqz

£ °] Ztolele] Are) FA==

I "k A2 2ok A9 vlvet B}

T (view finden)t= 3| & LCDE F3loz 2

A 7tolH 9] Abgo] golsitt. o] stolhe R|E 7}

dlzht A shoebrt ARE meia gl AzE9)

oiFog A 1HY 4 k. £3 &Y AW slolg

FERIE ] 2& B ohfe} ol LH3te] Abs} T}
rEuhg n&o 2 QAT £ girk

1451

A 7tolet Hujelio) vehd

3.
WY e

shezjoh Q4ke THE7] Aal R WA
AT 5 WA QAR Tl 4] (6) T 2 e Hetole S
Ashe BAolch 2 kwel BbyRe HUH A
(global matching)[11]3} <F4~% J¢H(local matching)[11]
o2 T WA Yol BY P sojd
ARgBto] el = A Gadol A WA Jako) i)



47 &8l =E 2] Asd A6z, 2007

& olsd HLZ /Rt o vigyH Moz
dshd, & ®A

H3ho 4] (6)°lA
my=my=mg=1, m =m3=mg=m,;=0
o] glo| Aito] oL zhaa|zict

Mgy My [
x'=Mx= |mgmymg ] (6)

714, x=(z,,1), x'= (z",y',1)elet. Hgke
HEH  AEBI121E  AME3PE, 2] wEZ(error
metric)[8]2 4] (7)@} Zro] SAD(sum of absolute
difference)[2]15 AR&3IC)

Eyp(u) = ZU xitw) —4(x)=Ylkl @
A7)A, I(x)= 923 g4, [ (x)= d=3 94
o  m¥E QA u=(wv) & @y,

= I (x4 u)— [ (x,)= o8| vepach 94 3
g BAl= Eg,p o

48 Hasp)E etule ug 3
£ Aol ek

YR PP AP T G4l 7ole} Azo] oft
WY 2ol T ol5H AL ohd A Aol 24}
71T 5 Glck oled 9XF Fol] HalA Fam
S Bk 344 4YE HUL A2 22 o
A9 4 JHom the ¥, throldl 2 9olo] o
o 4 (e Aot 24 Y SetolEE Foke 2
ofth. H44 AL I8 634 Po| T Yol WHHE
CLEEE AEERL

¢

Rolc}. o), BT B4
£ 2 Zoly] giapN W
Hoz Azlo| BlAsES 7 Qare] spase] 71EAE
F= oW gw 2dY 9ol S(lending

algorithm)[71-& #-§-3tch.

1452

Clz)= ®

o714, we Age] g 7HEA ¢, d(z)e 24

2edge)2 ] AS eyt

4 MY ZD Y 9|

7i&e] 2 54 7% izt Akst o] 9% ot
wejoh apel B3 A S8 vlwshy) Sistol 1
4,7, 102} Zro] Aot AejolA & A 7lolEizt
F3E Zhid X0 dxd st I4E 55
o} GARS 320x240, 640x480 27]9] 24u]E Zre} A
o|t}. A¥L 1.6 GHz Dual Core CPU, 1 GB 9287}
AzE LEE ALE oA Microsoft Visual C+ 6.0 =
ARg3tel MRt

WA, 2 53 75t Wit ARk SSGPICY] -
ghal Aol FAE vlastgch G AAlo) da =¥
=% 76l W e TR Aed AL 2y E3) uhy
reta sk, Y3 delujeg Tl A 2
ve T 94 AL PR Hgse A
¥ EX d brg} skt) o] SSGPICY] AY =4
AP B7 SisiMolth. - 49 Zo| &
320x240 2719 F Pl diFl 1 5 @& =W 54
7|5t whdo] ojaf AdE et GAdolar, IH 5 (b
L+ SSGPICS] Ajolc). 1Y 49] 95 Gpe] R B
g A9 soluirt 7ER B Holzc) 19 s¢f At
£ 2 sheofol darel Edol vike A 2 4 9
o 22, sheelel o 2 o
1314%, oF 0.07822 SSGPICY] X2 =7} 27 34
a 23wy

98 68 A A3lo] AWE REZch 1Y @)=
AYH Ay =P o JPHE 2T, 3
6OE F2H HEe ST A34E HoiEth F47
A A FA9E & 4 YolA HEol o A
sshac

a8 78 Aol Auo|A E9YE 2

HYHA e Bk Are] Ale 2

W 54 7|

don & M{E

~ =

= ¥

=
/K]- 1~gk‘oﬂ ﬁﬂ A’Z_]-_Q. pd v )

is

o

042 e F

Z+Z} 640%480,



29 P AoluE o8 & st G A WY

SSGPICO.2 mh-atu} JAre AAsGh 13 79]
Aol s SSGPICY] 23 AT mh-abu} FAFS 17

8 Rch. TRl Theelet Jate] ATISS Htol

2 S 2 5 Uk olRS B A AolE ALE
W o] W ol5E P dASS £ Be

507 WEolth. 113 9% 33¥9] Ak T SSGPIC
£ X8 Aotk & 10] F 2o] abo| tha) shet
o g4 el HY A 2R AzE mojzc
640x480 2712} 320%x240 F7)9] AAFol chish A|Qkak v
W B B4 wiuch 242t 1240, 16.850) Ha A
Zbo] AMEGITE ES BIA] T o} FH Fe7t ok
2 ozkel 89 At ATIHEkE 244 YT B4
SAFE FEY 4 ok 3Y 0@ old 2340 AT
8ol 7] SlslA] A4t FEA ke ol 5F Apol HA)
UEE AR o} 718 0] BT 1Y 100y =
AX—] Z—!b‘l-o 24.9_5]_11 -8— 7§_,_]_ ]}\-1&. l:ﬂtsl-?é]oﬂk] X*]g}‘
ol F Hx e AL B 4 Ak F2 P /)

20120 BH, B FoIE 40<402.2 Shich g Al 7]
Zo] Bt GARe vl o)Hol BF Aol Hirk. Ta
X e AW I 1000 FAH B LA o
£ Azact A oxpt BOlE AL B 4 Ak #4
2 Aol Bl 27} A7 ® 20 Yehhgich F4%
H2E 5] isiME 20 ol4te] A2l A7t o Bag

A & F AUk A AE Eol7] fdME 224
AL A o Aol fEshdl, 187] YeiMe 94
I FF 2 Tlolnjo] AAS & A Fgsjor
Bheth I 112 w4 o)5 " B9} obd AFstz et
o] AatA Histe G4l digt AuE iR &
22 YL A gslefete oy Al g AL B 4+ 9
o} o]t %Xﬂ qe AR ﬁd*l 29 A9 7lold
S AHgsto] ofzte) Folg gk A AT 4
Aok AEE 3 2 AW slold e AMgApl £ 2
5 71&olA M &4 e o)lFH g &
FE 4 YA 223 Aikst Wo] &) B EX
o] sheehul Autel ula) B2 2 A3} ¢lo] A
AlZRE 2 BFFAIA = Aok PColA X e Afr) of
0078321 1< vh-ajnl WS 21831, T &2 (b)
R =7 mHY gEv|e}l 22 S s A7 A

A7} 7hsstel BgES} ot

1453



F=itel71Eshe =R A H3d Al63, 2007

I3 6. F I4@el diet Aed gael AUbB
23 A% Y He: B B4 do=
FEAPS

A=

a2 8. 2 79] distol Akt e A Bat
ub Ak

(a) )
A 7}°|E17P qz]g 7hetE &

29 %
FEE @A ”WR G B ) F A H
% c}

of rob mbv

(®)

28 9. 3%0] Aol i3 SSGPICO] 2J3t Thezho} A4
A3k @) 29 30 AolHS o8 Y 34
o G4, (b) sheatol G4

1454



F9 39 stoleS ol ge & shmehul G4 A4 Y

E 1. sheehot o4 449 e 45 va
B EX u g Ed B2 9 b . )
@1_37 EL_"_‘OO EL'ioo ZU}'}_ u H
3 ] E A) (%, B) qIorst (%, O tH](A/C) i u}(B/C)
640x480 2.925+0.736 1.754+0.589 0.15640.027 18.75 1124
320x240 275340512 1.314+0.497 0.078+0.006 3530 16.85
B 2. A2 EelA 24 Age) A8 ofio] BE vheehul @4 A4 % Hla

g4 37y =57 AT o Z, A) =28 Y AME B HhBI(B/A)

640x480 0.055+0.011 0.156+0.027 2.84

320%240 0.035+0.005 0.078+0.006 L 223

(&)

a3 11, g olF % ol obd -9 A ll3: ()
7hlebe] st ek Wabt A% F G4 ) =

&3 13% ulAE, () =43 AY HE.

©

3210, #43 33 Ak @ 9 01%% 37} or
A (b) Z48 T 018G

B =HoAe 14 sheetnt A WR(SSGPIOS
Horstgict. o] WhHe A 2] J}o|ti(scene shot
guider)Z AMREFO 2 A sletu|El 2 s £ A
T 45E A AT B3 HE 9 eulEE
Abgol w2 Y 02LE £ol7] Y8 T4 AP &
7t2 #Hgshgch AgolA, SSGPICe® A2igt Ay}
640x480 2279} 320x240 27)¢] 240 E Zre} GAto) of
8 zkzt ¢k 0.162, 007822 7|£2] E4) 7]ut By R}

1455



T=Ate7| &= A AI8d A6, 2007

Z}z} 11.244), 16.85819] e &0 A MNHH 2
IE 2R B3 YA D ol5E FErt okt oF
e &Y LAt AR 344 JYE B 24
£ £Y AU AFEE 53 #F Fd slojode= A
SA7E  FYF 7I&0A YIAE E4A B olF
H Y4E F9E &+ Aok 283 SSGPICTE 7|&9)
=¥ 54 o] whegtul Al b3 - & X3}
glol A7) A7k IA FHAR & IS B Fch
FF m2otd ohdv)er 28 A2 £t 4 =3 8
AN 8=t & Aolth. EF AMGALY] #Y AHE
£ gststy| 9l slvet S Azt ek Wtz el
WA & A7t 7hss W] dist A1t gast
o}

k]
o

k-]

[1] Santos, C. C. D, Stoeter, S. A., Rybski, P. E,
Papanikolopoulos, N. P. ; “Mosaicking Images,” IFEE
Robotics & Automation Magazine, 62-67, 2004.

[2] Szeliski, R., “Image Alignment And Stitching: A
Tutorial,” Technical Report, MSR-TR-2004-92, 2004.

[3] Szeliski, R., Kang, S. B., “Direct Methods For Visual
Scene  Reconstruction,” [EEE  Workshop  on
Representations of Visual Scenes, 26-33, 1995.

[4] Brown, M., Lowe, D., “Invariant Features From Interest
Point Groups,” Proceedings of the 13th British Machine
Vision Conference, 253-262, 2002.

[5] Harris, C., Stephens, M., “A Combined Corner And
Edge Detectors,” Alvey Vision Conference, 1988.

[6] Lowe, D. “Object

Scale-Invariant  Features,”

Recognition From Local

Proceedings of the
International  Conference on
1150-1157, 1999.

{7] Shum, H., Szeliski, R., “Panoramic Image Mosaics,”
Technical Report, MSR-TR-97-23, 2003.

[8] Szeliski, R., “Video Mosaics For Virtual Environments,”

Computer  Vision,

IEEE Computer Graphics and Applications, 22-30,
1996.
[9] Lowe, D., “Distinctive Image Features From

Scale-Invariant Keypoints,” International Journal of

Computer Vision, 2004.

1456

[10] Fischler, M., Bolles, R., “Random Sample Consensus:
A Paradigm For Model Fitting With Applications To
Image Analysis And Automated Cartography,”
Communications of the ACM, 24(6), 381-395, 1981.

[11] Shum, H., Szeliski, R., “Construction Of Panoramic

With Global And Local

Journal ~ of  Computer

Mosaics Alignment,”

Intemational Vision,
36(2):101-130, 2000.

[12] Gonzalez, R. C., Woods, R. E., Digital Image
Processing, Addison Wesley, 1992.

[13] e, /85, 29 54 79 st g 4
A SRR EEtERR, AT, A6, 1214-1218,
2006.

[14] Mikolajezyk, K., Schmid, C.,
Evaluation Of Local Description,” In Proceedings of the

“A  Performance

Conference on Vision and Pattern

Recognition, 257-264, 2003.

Computer

[15] Brown, M., Lowe, D., “Recognising Panoramas,” In
Proceedings of the 9th International Conference on
Computer Vision, vol. 2, 1218-1225, 2003.

(16] o1A-%, HAZ, o]AlE, “olZuigl= AT FAE
A%t DAH o FHY A, FEHFI =2, A
3248 Al63, 512-522, 2005.

[17] 2438, A4, “BE7t HAE ©|-83) Panning H]T L
FAolM Y] mAyol F\Y,” HAFFE SRR, A2
SPH A58, 63-72, 2005.

[18] AAE, 484, 331 ohF 7|4E AN vidl e
A} »x}o|3 7|4,” Korean Journal of Remote Sensing,
Vol. 20, No.2, 125-137, 2004.

2

| Ell SX(Tae-Woo Kim) [BM3E]H]

19904 29 : slekstn AXE

A58t (384D

o 19924 29 : HoFTiEtiE HARE
AFHT} (AR

* 19953 29 : T AAE
VBRI (FEPAY

e 20039 39 ~ @7 : T

sojsha AAEAFEY 24




Y A SlolukE 0|83 1 vhmekut B4 A4 WY

5 & S(Hyeon-Joong Yoo) [H3|¥)

sttt (F3HAh

1991 79 : mjEegisln A7)
DAFE T (F3AAD
1996 59 : ujs=adistn A7)
LHFEFs (FEp
1996 10¥ ~ @A) : ArFs}
U YRFAFS 2

1457

B

T 2l(Kyu-Seek Sohn) [(Hsld]

e 19821 29 : ShoFdislm HAE
Bkt (F3pAh

e 19849 29 : okt AAE

Algshat (FaH4Ah

2003 8¢ : shaiElvied A

AbdAkekat (FEkeEiah

2004 349 ~ FAY : gAY

Hojgtn HAEAEE T wg

.

<ok
HEQSEY, UENZAY, AU, Pojols
Fu=9a



