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Image Stitching Using Normalized Cross-Correlation and the
Thresholding Method in a Fluorescence Microscopy
Image of Brain Tumor Cells
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Ji Hyun Seo*,hM-Sun Kanth Hyun-jung Khan, Myoung-Hee Kim

ABSTRACT

This paper, which covers a fluorescence microscopy image of brain tumor cells, looks at drug reactions
by treating different types and concentrations of drugs on a plate of 24x16 wells. Due to the limitation
of the field of view, a well was taken into 9 field images, and each has an overlapping area with its
neighboring fields. To analyze more precisely, image stitching is needed. The basic method is finding
a similar area using normalized cross-correlation (NCC). The problem is that some overlapping areas
may not have any duplicated cells that help to find the matching point. In addition, the cell objects have
similar sizes and shapes, which makes distinguishing them difficult. To avoid calculating similarity
between blank areas and roughly distinguishing different cells, thresholding is added. The thresholding
method classifies background and cell objects based on fixed thresholds and finds the location of the
first seen cell. After getting its location, NCC is used to find the best correlation point. The results are
compared with a simple boundary stitched image. Our proposed method stitches images that are connected
in a grid form without collision, selecting the best correlation point among areas that contain overlapping
cells and ones without it.
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Fig. 1. Flowchart of stitching algorithm,
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Fig. 2. Order of field images composing well,
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Fig. 3. (a) Normalized image (b) Binary image in thresh—
old value 0.05 (c) Binary image in threshold val—
ue 0,025,
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Fig. 4. Image thresholding in maximum overlap area
(a)Type 1 (b)Type 2 (c)Type 3

23 HT ASHTE 7|8 BE Fo| KA bl

Fig. 29) @¥AE 718 & SAES Holt ¥
B2 3] A5 FA A 89 ol Amst 9
AHA7) NG FERE A HAAA s B
£ o)A A7 FEHBES ANAT FHAE
2oL AT T F AT S ALIE R

AETF FARRE 99 3] S sl fﬂxﬂ H]EO}%
gl Ha 9717F MxNel&ta & o iml(x,y) =
T @ F it (x,y) 1A elA HAdo) Bty] grol
o, imle imle Fo 87 #, im2(z,y) = OE
B3 A 91X d W] & 21 de Tt
AT B EE 094 140l 3he Z2HA] 5=
Lo 7725 vlashs 499 fAETE Eohe

Z (im1(z,y) — im1) (im2(z,y) — im2)

\/(”” z\] (iml(zl:,y)*my \/( E E (iTrLQ(:E,y) *M)z )

M N

z=0y=0



Fig. 5. Possible connection between field images due
to its correlation value,
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(b)

Fig. 7. (a) Stitched image without proposed method (b)
Stitched image using proposed method,

28 HlEFo N 7|20 FBE ] RAAH A
ol Atz Ael=ol she] Az vEhde
3 4 9lth. Fig. 62 (B) A% @ % 4ol
917} ofs) UHEE Folx 2 A%
2 1olx gkou} o]7s Az wA6lA
s A=t AEeAnh Fig 7914
6olM ke e AAHOE HAFT g
Wk 2E Y s el Aoke o
gate] 2619 @
Aeetn Nz ge HIE% Qg %Xl%
S 9k ey we o

611 F/l-z]‘— /Hx-lzﬂ—

sk Q7] wEell

=

3"_'_1_.[‘0_!:[0—‘
B X e
o oo o
® 2 H o o

o of\ tlo o

e
o
o,
9
>
"
O
e
&
=
LS
M o X X

>}i eg oy

jai/
2,
§:i

g g0 WA ALE
b5 249 WG Al x)
Gel A4 A AE

] = 3
BAE ok BAZL BRI s

4.2 B

B ERAE /1 RA o] AFHE ALale] A
F5 A Ba ol2shs WEGY ) A X7} 24
she] A2 FAE APl AT FERBEES AL
B % A sk A% 6% PEe AT ¥
% 23 89, el fA% g, 283 33
M9l Wel B B ool 2A7H 2343 el
GHES A B9 2 HE T B AL
o] ZEase zytel o]0 HHelH UA e
ASATE AR A Folof st Fie] glo]
ol e AR oldlE Ba sha 28
2He)A1zbe] Tha AATHe walo] Qlout Aol A
tFPHE Axe AR OB AEE TR Ao 2
=5 2E4S UeE @ 2EH 2TE WEA]
Ttk HF A ABE dFAR) RHAEE o
AN T AGAEE AAshe, kol tiste] AL
ol old] flol 2E|H @ 5 Q= kol thshed
a7 Bast g

REFERENCE

[1] A.A. Goshtasby, 2-D and 3-D Image Regis-
tration for Medical, Remote Sensing, and
Industrial Applications, Wiley Press, Hobok—
en, New Jersey, 2005.

[2] C. Sun, R. Beare, V. Hilsenstein, and P.
Jackway, "Mosaicing of Microscope Images
with Global Geometric and Radiometric
Corrections,” Journal of Microscopy, Vol. 224,
pp. 158-165, 2006.

[3] B. Ma, T. Zimmermann, M. Rohde, S. Winkel-
bach, F. He, W. Lindenmaier, et al., "Use of
Autostitch for Automatic Stitching of Micro—
scope Images,” Micron, Vol. 38, Issue 5, pp.
492-499, 2007.

[4] D.J. Kang and J.E. Ha, Digital Image Pro-
cessing Using Visual C ++, SciTech Media,
Gyeonggi—-do, Korea, 2003.

[5] S. Park, S. Park, J. Lee, J. Shin, and Y. Shin,
"High-Quality Stitching Method of 3D
Multiple Dental CT Images,” Journal of Korea
Multimedia Society, Vol. 17, No. 10, pp. 1205—



[6]

[7]

[8]

[9]

0x
4
0z
i
0z
]
H
Pl
[=)
[l
for
N
s
o
o
2
‘._r
0
02
=
Kl
10
0
1]
it}
[=]
o
®

1212, 2014.

H. Cho, H. Kye, and ]J. Lee, "Rapid Stitching
Method of Digital X-ray
Template-based Registration,”
Korea Multimedia Society, Vol. 18, No. 6, pp.
701-709, 2015.

V. Rankov, R.J. Locke, R.]. Edens, P.R. Barber,
and B. Vojnovic, "An Algorithm for Image

Images Using

Journal of

Stitching and Blending,” Proceedings of
SPIE, Vol. 5701, pp. 190-199, 2005.
P.M. Jain and V.K. Shandliya,

Paper on Various Approaches for Image

"A Review
Mosaicing,” International Journal of Compu-
tational Engineering Research, Vol. 3, Issue
4, pp. 106-109, 2013.

H. Kim, J.U. Lee, and H. Hong, "Automatic
Stitching of Pathological Prostate Images
Using Geometric Correction and Rigid Regis—

tration,” Journal of KISS - Software and

Applications, Vol. 39, No. 12, pp. 955-964,
2012.

oA x H

[}

20164 291 ol3hod Ak st 2
B AT SR S

20161 39~ A ol sho vy 3}
@ AFE T A

& AEE 985

2 o o

20074 29 ol B ATistm AF
EER

20108 3%~ @A) o) shod A st
2 AFHET A

T

i}

2000 2€ o3t 5A
s}3} o) shAb

20023 8¢9 o|3 At gt
g A A}

2007d 2 o]t Al
g uka}

73

EEAR A

2007d 54 ~2008d 94 A2y xadE

2008 9€~2013d 9¢ E‘EOIE%HE‘/%ﬁﬂﬁVﬁﬁ
2013 d 10¥€ ~2016d 9¢ olgtdAgtn ZHFeta

T
20161 102 ~2017d 249 o]stei Ao gt HHE &34
AT

20179 3E~AA AeH3tFE Y (aSSIST) w4

4w g

19799 89 A&tistm WA 4
st} 4

1986 29 5 At A
R E R

200014 ~2017d o) 5}ed Ao &}

AFE 1) 2/

A AT AR

AFE TS 25

1987d

~ @A o]zt A st



