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Abstract

This paper presents an efficient approach to build an image mosaics from image sequences.
Unlike general panoramic stitching methods, which usually require some geometrical feature points
or solve the iterative nonlinear equations, our algorithm can directly recover the 8-parameter planar
perspective transforms. We use four gquasi-feature points in order to compute the projective
transform between two images. This feature is based on the graylevel distribution and defined in
the overlap area between two images. Therefore the proposed algorithm can reduce the total amount
of the computation. We also present an algorithm for efficiently matching the correspondence of the
extracted feature. The proposed algorithm is applied to various images to estimate its performance
and the simulation results present that our algorithm can find the correct correspondence and build
an image mosaics.
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Segmented 4 sub-areas and selected 4
quasi-feature points of the extracted overlap

area in the reference image.
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Table 1. Mean values and standard deviations

before and after histogram
equalization.
Blar ey 53} slaEa# 53t
- A4 A CEIES
Left Right Left Right
.
HFak | 14613 103.40 127.99 12796
EFHA 838 39.31 73.85 7368
4 BF AY AeIEe) WY AP
Aok da1e]E> BMAE ol43 -84 4L B
o A8 §7] flal SlaE B3 Wb opzh
99 PRSE AL olek AE WgE A
@A="  71E4 BMAY Hrigkel MAE  (Mean

Absolute Errar)E 7Juke g slod, zlwlele] olFom
%f/‘é!%FE oév‘oL QH':‘O] EE%EJ_ 7]’%‘5‘1 2“;:]"/1\“ (wi_,‘)7]' X
=3 9l

E(d, d)=1 23 Is(x.y.0-

six+dy, ytdy, b+ w; ] )
s(x,y, DE EZHYY (x, »AHNA Fgheln, 4,
dy= B22] Al HE Jehdv)l #ze) Wee

4 EE YElle (d..d)°1a A@AY E3dgc)

[ 4., d,1=arg min E(d,, d,) 3

Fhella} o) Fel| 23t oo ool st Havt H
e Aoz Ay} Hojdag o o] A}
SR wela s S oo Ao

-

=
= S
HHol o
B A

HE ol48 nAo]

o

(384)

2 449 74 EXE S
B AT, kR B yEE 2AT I
Folok gtk A e B85 FAlezie Ayl v
H3le 715A 45 Bed 1 9ot
w,,=d,-‘,-/D, —-7< (l,]) <7
(4)
dij=Vi+7, D: max of d;;
d;;, De BE9 Sl Azet o] g F A A
22 ekt
a3 45 AQE WS o) gele] 25H 33 3
A AdE FASAEY AEE dedE HolFn
olck gl gk 9] of-3-de Bl F Fo] AeksAl
AYsIode 2 4 Aok
(a)
(b)
a8 4 A eleld whe] $AEAY @ i
(b)
Fig. 4. Selected 4 quasi-feature points (a), and their

correspondence (b) in the overlap areas.



2001 7TH EFLEEHIGE

M. FASIEES 0|38 AtYG Hatalo|
ALk

2 Ao 3AH 37 & Aol AR o ARE
e A2 T it ﬁgﬂdﬁi 79 Fe A wE
= AEn O3 5= F GaelA O] £99
AE 2T Yk & 1‘5-—1— ]k] 9} p e 2kt §a)
S gl sidaict
33 6. dAe] R A

Fig. 5. Planar perspective transform between two
images.

I T & A PX, Y, 29 94 HHe & A
#lx, v, D] BAE A (6)9} 2t

p=V-P )]

Ve ZEke] W3- glelele (intrinsic parameter) 3
doleh™ A px,y, el B 339 FRRoze
A P=V' p B Foizi) gzl o S
Fo= JhllgkE 3AAA G Fedo] dxe A
Py Dol sH, peb prAtele] Al Al
6)7} 7o) =gk

27
O
Tl"

[

> mlo

pP=V-R-P=V-R-V3'-p=M-p ®)

RE 7RI S S0 A8 ek 3

b HFAoR fEslels Al WBelr M ud
Fe AAY 3x3 PYe) Yujg e
my m; my
M= m3 hiy m5J (7)
mg my 1

Er

(385)

£ 3B%E SPIE 4% 61

A (D& o834 A @AY &=, o]
ANsA el A OAF 209 WgAe] fE
& 3o} g ozre 19 W] =
ol Akd wgAe] grle] sletnlels 7] 9
A 489 tgoe] Heasit TAA Augt
4 A2 o4 dede A Ol disst
1003 22 AP S + vk A W

(102258 H4d it

L

—

_ mgxet myyet my
mexpt+ moy+1 7

7)13Xk+ myy,t+ my
mex/e+ m7yk+ 1

®

Xe Vi

MXp+ MYt My — Mex Ky — Maxy V= %y

€

Mxp T MY+ M5 — mgx Vi — MYy = Vi

21 0 00 —xixf” —yxy my
0 00 oyl —mn -’ my
x ¥4 1 0 0 0 —xyxy —wgxy :
0 0 0 x4 ¥4 1 —x4y8 —wuys m|
xl'
v
=1 : (10)
x4'
57

IV, mojdg ot

AR dxelEe] A4FHrEE s 23 604 1o
T 4 odAtoll sl Pentium I 750MHzell A =
Aol o]Fo] Hel nojAHe o]l48 I 6la),
(b= 7189 =l A=l 320x240 =2719] o
Aol 1% 6le), (de= OLYMPUS C-1400L tjx|€
Fllels So) A4 ASI o 30x2569 =7
Zrerh AR A o gl AEd A
S50 A7) A gL Zht 15X15, 32%32 o]
a3 72 2oyl HYE Hejfr) gL
HAE vrelRicl 23 T(@)eld] Be] F5o] ot
HNIRRE A F e T 49e

]_

P

12 —{n Lok mlm

o

29 34 99 slaraw L35 i) oo
HAZ a9 TAAAY 71E G B ddA
b I e s K A o S M = R R P P
9] FH oAdolx FAEwch a8lm AEE 439 we

HogHe] odA7ke] Aol wiEkAle. vl



62

(a) image #1

(d) image #4
Aol AREE 4482 <34k : (a), (b) 320X 240,
(0), (d) 320x256
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Table 2. Performance comparison using
evaltuation function.
Error

# of Manual Proposed

image i ~ S
. matching L-M method method
image #1| 333528 635.088 398.219
image #2| 2374994 2887.741 2338.182
image #3| 883.347 1216.818 1061.608
image #4| 1020481 1540536 1253.601

E 3 AYSEe 0% 4% 37

Table 3. Comparison of the required

processing time.
Processing time (iteration) W
# of image
L-M method Proposed method

image #1 22 {49) 2
image #2 6 (9 2
image #3 11 (22) 2
image #4 13 (28) 2
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Fig. 10. Mosaicing image of image #2 : (a) general
BMA, (b) modified BMA.
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Table 4. Performance comparison between the
general BMA and proposed BMA.

© ) Error
# of image
3% 9. image #1&] =xlo]F) 24 : (a) BA 7HE = General BMA _ | Proposed method
Zpo]7), (b A 71EF mxlelz) (o) A= image #1 391.54 398.219
daelEg H4 image #2 2459.840 2338.182
Fig. 9. Mosalcr}g image of. image #.1 : (g) feature image 43 3864356 1061.608
based image mosaics, (b) intensity based -
image #4 5879.326 1253.601

image mosaics, (¢) proposed algorithm.
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(c)
(a) 1188%388 (6 frames), (b) 647%x297 (5 frames), and (c¢) 1028 X371 (7 frames)
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