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Feature Extraction of Disease Region in Stomach Images Based on DCT
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Abstract

In this paper, we present an algorithm to extract features about disease region in digital stomach images.

For feature extraction, DCT coefficients of gastrointestinal imaging matrix was obtained. DCT coefficent
matrix is concentrated energy in low frequency region, we were extracted 128 feature parameters in low
frequency region. Extracted feature parameters can using for differential compression of PACS and, can using
for input parameter in CAD.
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PACS is popularized and ultrahigh speed communication
I. Introduction line is equipped, all patients can be supported to excellent

doctors  using the PACS and ultrahigh  speed
Now, a study about image and multimedia information o ) o )
’ communication line. And it is able to improve the level of
system is actively progressed. Using these results of a . . .
’ medical diagnosis. If doctor use sample DB(Database)
study, many researchers are studying for applying to the ) ) o ) ) )
’ ’ medical image, discrimination about medical image is
medical fields. Many researcher is concerning about PACS ) ) ) )
o o S | automatically made possible. So in this paper we present
which is able to process mass digital medical image data". ) ) o
an algorithm to extract features about disease region in
Especially, success of modern hospitals depends on . . ) )
digital stomach image. The results of study will be applied
excellent development and management of PACS. IF
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to PACS with automatic discrimination system about

medical image.

II. Acquisition of Medical Image

An image plate is used for the generation of digital
medical image. An image plate consists of the complex of
batiumfuloroharide including uropum in the rare-eatth

. 2|3
element, over coating protect layer on surface™,

Fig. 1 shows the flowchart of medical image generation
on image plate. First, digital medical image is obtained on
image plate. Second, medical image on image plate is
recoded to memory by scanning an image plate with laser
beam. Image plate is initialized by beaming an white light
for recycling. A resolution is decided by diameter of laser

spot.

START

Iy
IMAGE PLATE

IMAGE RECODE RECYCLE

IMAGE SCANNING
USING THE LASER BEAM

INITIALIZATION OF
IMAGE PLATE
USING WHITE LIGHT

Fig. 1. The flowchart of medical image generation
on image plate

A resolution of image plate is about 10 times than the
method using a film. The acquired medical images are easy

transmitted through LAN, WAN;, and Internet.

ITI, Extracting the Feature Parameters using DCT

Start

DCT Process
about medical image

Divide DCT coefficients
into 64 blocks

Divide DCT coefficients
into 64 blocks

Extract freauency, angle
and movement features
from block(0,0)

Extract
accumulation features
from 64 blocks

End

Fig. 2. The flowchart for
extracting features

The many kinds of feature parameters from DCT
coefficients obtained after DCT with input medical image
are extracted in low frequency domain because the energy

is concentrated at low frequency domain P17 yye

divide the DCT coefficients into 8 x &8 block after

petforming DCT. One block consists fo 32 x 32 pixels.
Fig. 2 shows the flowchart for extracting many kinds of
feature parameters about disease regions from DCT

coefficients after performing DCT.

The detail steps for extracting feature parameters from

coefficient after DCT show as follows.

Step 1 : Extracting DCT coefficients obtained from
medical image.

Step 2 :
after DCT.

Dividing DCT coefficients into 64 blocks
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Step 3 : The frequency feature parameters 32 are

Table 4. Extracting amplitude feature parameters in blocks
extracted in block(0,0) o amp §

Step 4 : The angle feature parameters 16 are extracted Block(0.0) | Block(0.1) | Block(0.2) Block(0,7)
in block(0,0)

Step 5 : The translation feature parameters 16 are Block(1,0) | Block(1,1) | Block(1,2) -+ | Block(1,7)
extracted in block(0,0).

Step 6 : The amplitude feature parameters 64 of each Block(2,0) | Block(2,1) | Block(2,2) Block(2,7)

blocks are extracted in all blocks
Therefore 128 feature parameters is extracted.

The table 1, table 2 and table 3 show the methods of

feature extracting in block(0.0)

Block(7,0) | Block(7,1) | Block(7,2) | --- | Block(7,7)
The table 4 shows the positions of blocks for
extraction amplitude feature parameters.
Table 1. Algorithm for extracting frequency feature parameters IV. Experiment and Result
The experimental environment is as follows.
Begin .
Define 1=0. j=0, K[64] First, we extracted the feature parameters from DCT
Start loop | coefficients of normal image. Second, we extracted the
?;azhﬁog ;2 feature parameters form DCT coefficient of image
then k[ I+J]=abs(Acc_arry[11[J]) including disease region. Then, we extracted the difference
End from DCT coefficients of two medical images. The
differences of two input image are that the gastric mucous
membrane is concentrated in disease region, disease region
Table 2. Algorithm for extracting angle feature parameters is projected above, and gastric outline is depressed. Thus
The feature parameters of frequency, angle, translation,
Define I, J, Theta and amplitude feature extracted from DCT coefficients

Theta=atan(1/J)

hanged at di ion.
K[ Theta/5+32] +<abs(Acc.ary[1]1J]) were changed at disease region

Table 3. Algorithm for extracting translation feature parameters

Define I, J, Move
I+, J+
K[Move]+=abs(Acc_ary[ 1 1[J])+abs(Acc_ary[JI[1])

(a) Barium relief(normal) (b) Double contrast(normal)
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(c) Full filing(normal) (d) Barium relief(ulcer)
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Fig. 5 Double contrast

(e) Double contrast(ulcer) (f) Full filing(Cancer)

Fig. 3 Experiment images Figure 5 shows the results of double contrast a

comparison of images.
We were compared disease image and normal image

1
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using extracted feature parameter. And, we were shown of

result as following figures.
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Fig. 6 Full filling

Figure 6 shows the results of full filling a comparison

of images.

Fig. 4 Barium relief

Figure 4 shows the results of barium relief a V. Conclusion and Discussion

comparison of images. i )
In this paper we proposed the algorithm about feature

extraction of disease regions. we obtained the conclusion

like the follows.
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1. For feature parameters, we used the images of two
types. One type is normal medical image. Another type is
medical image including the disease region. We extracted

the DCT coefficients from each input images.

2. The total parameters are 128. In block(0,0), we
extracted 32 frequency feature parameters, 16 angle feature
parameters, 16 translation feature parameters and 64

amplitude feature parameters.

3. We obtained the difference between normal input
medical image and input medical image including the

disease region.

4. Comparing the extracted features was able to get

meaningful results.

The results of this paper will be able to using
differential compression in PACS and, using of input

parameters of cAD®I!
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