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Abstract

Image mosaicking, which combines several images into one image, is effective for analyzing images and
important in various fields of spatial information such as a continuous image map. The crucial processes of the
image mosaicking are optimal seamline determination and color correction of mosaicked images. In this study,
the overlap regions were determined by SURF (Speeded Up Robust Features) for image matching. Based on the
characteristics of the edges extracted by Canny filter, seamline candidates were selected from classified edges
with their characteristics, and the edges were connected by using Dijkstra algorithm. In particular, anisotropic
filter and image pyramid were applied to extract reliable seamlines. In addition, it was possible to determine
seamlines effectively and efficiently by utilizing building and road layers from digital maps. Finally, histogram
matching and seamline feathering were performed to improve visual quality of the mosaicked images.
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Fig. 4. Determination of overlap region using
image matching
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Fig. 16. Histogram matching results
from different schemes

2.5 ZEM 2tst (Seamline feathering)

T 71 dolezt S3E AdelA dHold s &%
(blending)al] s}Lte] Blo]e] ghol A Th2 Hlo]e] e
A o 2 W3}51A 5= HHS featheringo]2}al gtch FAF
of 9ol Q17 ATHe] Haho] Goko 2 AREE A
HaA7)17] $f7t B2 o2 ARt S| AE I Aol 9
4 Q1% Aarel A7t Al 2sigie stefehe 3
§A10) A7} ol 797} Lo B 2, T8 A1 A st
9] YA Y Ho| =& 3= 7149l feathering(FE+ blending)
= 7A5}o] seamless G/ HAfo| A5 A/sIGIT A<l
7|1 © 2= Laplacian pyramid blending (Burt and Adelson,
1983)3%} gradient domain blending (Horn, 1986)¢] %It} Fig.
17702 MRS 2AO T feathering S 433 F2 417
3}ojof 31, Fig. 1894 HojF+= 7l ZHo] Gaussian pyramid
of EE|Ao] el AR 4 ek

Feathering region
/| Seamline
7 g

/,_

Fig. 17. Seamline feathering region
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Gaussian Standard deviation (o)

pyramid

Original
image 0.1 0.5 1.0

Image
A

Image

Fig. 18. Seamline feathering region in overlap area

& = HojAE Laplacian pyramid blending -2 2-&-
ShoiTh QoA Aokt M FEof 283 W vzt
A& A|5# % (coarse-to-fine) 7|H 0= A Q1T 279
Aol il Z+zte] JAtoll Gaussian BEIS &x}&H o2 &
83+ Gaussian ¥|2h|= AAs}aL, ZF g2t = levelof| 4]
Gaussian ZE|Y A5 JAS 2}E5}0] Laplacian Tgtu]=
£ ARSI AE AR o) 1Y WAHS ERCES §
)5t -2 Eq. 80l &fsiA] 43|, Fig. 19+= 2|83t &
5] g B2 HolS=ar qlek

Lo(i,j) = Guli,j) @ L, (i,5) + (1 — Gp(i,5)) @ Ly(i,5)  (B)

where Ls is blended image pyramid, L4 and Lz are
Laplacian pyramids from image 4 and B, respectively. Gr
is Gaussian pyramid from selected region R, and & denotes

convolution operator.

Laplacian Overlap Laplacian
pyramid of gion of pyramid of
age A image A image B image B

.
1 ;

' Blended image

. G La (-G Ls
. -
Laplacian pyramid blending

Fig. 19. Demonstration of feathering by Laplacian
pyramid blending algorithm

3.1 &/& ololE]

Aol A&t G/ B8/ (Figs. 20 and 21) 7} #] /43
A+(Figs. 22 and 23)0]™, Table 10 E3Jo] QoFx|o] QIch 9
FEY QL AEtg )t FolE|X] oL Qo] FEAGS
Z275}7] 918l SURF i AH-&-5ith Eh o 2|0 =2 7}
HekE SdsliA] 243t G/ (Fig. 22)0ll SURFE] 2§ ZAxt
£ SRIskSInh E3 Aol HARE A 9] g2 9 AAA
= Aoz o] g3t Aufel Fraella &3 oAl at v
o FAEE] 918 1/5,000 AR =] HE 2 =2 Flo]o] g
OB & AH&-3FITH(Fig. 24).

Table 1. Test images
Case No. of images Type EOP No. of pixels Camera Seamline extraction
A 2 Aerial Yes 13000 x 9000 Intergraph Image and Digital map
B 2 Aerial N/A 13000 x 9000 DMC Image
C 2 Terrestrial N/A 1100 x 850 Image
Smart
D 4 Terrestrial N/A 850 x 800 phone Image
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(a) Left image (b) Right image

Fig. 20. Aerial image: Case A
(c) Lower-left (d) Lower-right
Fig. 23. Terrestrial image: Case D

Fig. 24. Building and road layers from digital map in
overlap region of Case A

(a) Left image (b) Right image
Fig. 21. Aerial image: Case B 3.2 & Ant

Fig. 31744 AIAIakc.

et

(@) Left ;;nage (b) Right image (a) Seamline (b) Mosaicked image
. Lo Fig. 25. Seamline from image and mosaicked
Fig. 22. Terrestrial image: Case C image of Case A
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(a) Seamline (b) Mosaicked image

(a) Digital map (b) Graded edges Fig. 29. Seamline from images in strip 1 and
mosaicked image of Case D

(c) Seamline (d) Mosaicked image (a) Seamline (b) Mosaicked image

Fig. 26. Seamline from digital map and

mosaicked image of Case A Fig. 30. Seamline from images in strip 2 and

mosaicked image of Case D

(a) Seamline (b) Mosalcked image

Fig. 27. Seamline from image and mosaicked

image of Case B (2) Seamline

(a) Seamline (b) Mosaicked image . .
(b) Mosaicked image

Fig. 28. Seamline from image and mosaicked . . . .
image of Case C Fig. 31. Seamline from image of strip 1 and 2, and

mosaicked image of Case D
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Seamline along
building edges

Seamline
along road
boundaries

Fig. 34. Seamline characteristics
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