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1.1 X-ray F4A=

Offset and Gain
Correction

Bad Pixel Correction

. Grid Pattern Removal
Pre-Processing

Noise Removal
Contrast Enhancement
Edge Enhancement

. Image Stitching
Post-Processing
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=t Zuiderveld, K., 1994]. o] 7|4 A o o] BEE02 o] o
B A5t S|IAEIH FESHIH 2] (CLHE, Contrast Limited Histogram
Equalization)& 4~3§3Itt,

i
1o,
r]I
5
oX of
filo



CLAHE®] mi7ifiezs £59 7ot AR (Clp limivo] Aot CLAHE
of A WA izl el 250 e dde B MY E50r UeAE 2
dott, CLHEE g 999 71&
< 9l dHisid CLHEE +3sh7] o Aq44 5
2 CLAHES] & WA op/jise) dAHS 22 ¥ CLHES 593 of 3~
EOfo] Zh= o ELE Algtol= Hao|oH Yussof, W. H
2013]. SHA|Ao] Y242 2jHEu) o mmg ojo| ZrklER
% 717 wipfisee] Ao wret CLAHES] A} At
71& Aol CLAHES] wiifis-g AHsem AAshs ool Bt A7t
UAHKim, S. J. 5, 20131 2t o] 2 9 Be FYGol disl
gt w7l HE H8s] whieol, X-ray 9l =dE B¢ =2ast 9
stote] ol Az BAPE WA 1 ol £ =Rk HA] =d
< EU5I] Xoray 989 24 G99 dishM S8k mhE A5 A 2
H

= Z
S
1n
i
_?L
O

1S Alersich
oo, FAE B4 dmalEo meow AsEol 4§ £hrh P
A5 263 7He AR X-ray 29 HlolAL Aofzte] Aotea o
q HYe 5o 2 5 al—‘:— J%} H97L Aol wek A W) shg
A

e

B 72 F A OVJPJ FelA %%1 %‘Oﬂ% 71%2§ edste

= 2ER 714, 98AE ©

q= A5k Abs 2EF 7ol ot %

2B 7S ARl A wo® SQistal 3 doS d¥sh] wieel v
]

e 2oz ol o

1o

A% 267 MEe FYAY FTEL Folel Y FH UL B
stm, BAE FH 99e /1Fom shid gyom Pk el o
SIAE, Z2tefo]

Vel N oRE Qs BT dipt =59 sRso
Z45kElo] Aol Wefsh] wEe] Aol HE

5 264 71WE X-ray B0 HEF A Az 4o



w=oME A

=

Halet,

=

=

lars

==

of ¥ 4

4 T

E

=

LU SR T g |
S T OB o o fo &
0 I N E o 0
T TR oy
X0 N Wo 61 ol N o iih|
K-y ~ O o X 1 W
m__m olu _WM m.m % W Y =
R~ o 5
2 i I

o =0 =
_.E w ,_.__,.Amo © ,__Lnﬂ ,_Wl 53 __oT
T el
Cl T iy W_.,_M.. ,&m Hm|a i
=0 ‘W ‘OI N N
w_ﬂ S mww [ = D =0 =
- ! i B Bl S @ T P
o o N B B N K| oT
i NS X X ) =]
< S rlwl
DR Y 2 R Y N~
T o0 X0 o= °
W o, AT e =
o N % TR SR R
—_ ) N —_
woor Wo 7 o B 11__.,r|,_ ™ iz}
7L = o R o e
5 T o _ D ol X0 o
rEr G
iyl L dL2aTX
=1 X X X 0 o
omoumﬂ - B oo BT
M.o iy o o ol N o X <t
TB %o o o o= oo o
ol o o f 1T X — B
O - T o= 2 F R
(il o gl o O
T oT — T T OWOR T



2.1 B divl & 71
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2.1.1 3|2E1% &3}

s|AE T HIBHHE, Histogram Equalization)[Goyal, S. &, 2011l €22
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2.1.3 HiH|AIRE 2§ S|AETH B89}

giujAet A-g SAEIR HESHCLAHE, Contrast Limited Adaptive
Histogram Equalization)= K. ZuierveldZ} A 2924 et ojv] ¥4 7|9
oz Og gAo W du] FAsE EAHor JNEEItHZuiderveld, K.,
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2013].
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ABSTRACT

The Processing for X-ray Images

Using Fuzzy Logic and Principal Component Analysis

Cho, Hyun-Ji

Major in Information System Engineering
Dept. of Information System Engineering
The Graduate School

Hansung University

The digital radiography image has limitation in image quality and
readability. Since there is noise and the feature is unclear. For the image
quality improvement, various image processing algorithms have been
applied. However, the general image processing methods have limitation
in X-ray image correction. In this paper, we propose an improved image
processing algorithm exploiting the characteristics of the X-ray images.
The proposed method performs the post—processing using fuzzy logic and
principal component analysis. As a result, a user interaction is minimized
and the performance of algorithm is improved. Details of proposed
methods in this paper are as follows.

First, we propose an automatic method of determining the clip limit of
the Contrast Limited Adaptive Histogram Equalization(CLAHE) using
fuzzy logic. X-ray image has a low—frequency characteristic in the
frequency domain. Therefore, the contrast enhancement techniques to

distinguish the difference between the pixel brightness are important. The
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existing CLAHE which is most popular one of the local enhancement
techniques has been developed for medical imaging enhancement. This
technique is superior in performance compared to other contrast
enhancement techniques. But, it is greatly influenced by the clip limit. In
this paper, we propose a method of determining a clip limit for each
block automatically. In order to quantify the importance of each block,
we introduced the fuzzy logic. Experimental results show that the
proposed method improves image quality and minimize the user
interaction.

Second, we propose an automatic stitching method using the Principal
Component Analysis(PCA). In X-ray image for clinical diagnosis, the size
of the imaging region taken by one shot is limited due to the
field-of-view of the equipment. Therefore, in order to obtain a
high—resolution image including large regions such as a whole body, the
image stitching technique is required. The image stitching technique is
divided into automatic and manual stitching. The automatic stitching
technique is preferred clinically because it minimizes the user interaction.
However, it is relatively slow and less accurate. In this paper, we propose
a high—performance automatic stitching technique which determines the
position between the input images first. In order to extract features of
input images, we introduced PCA. Experimental results show that the
proposed method improves the performance and accuracy of the

automatic stitching.

keywords : X-ray, medical image processing, Contrast Limited Adaptive
Histogram Equalization, Automatic Stitching, Fuzzy Logic, Principal

Component Analysis
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