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Feature Extraction and Analysis on CT Image of Xinjiang Local Liver
Hydatid by Using Gray-scale Histograms
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Abstract The feature extraction of images is a foundational work for image recognition, image data mining, and content—based image
retrieval, and it is also the key issues of pattern recognition and classification. Feature extraction based on gray—scale histograms is a
typical algorithm for the medical image feature extraction. For features of liver hydatid CT images that is extracted by using different
gray —scale histograms are normalizing scale by uniform quantization, the noise is removed by using a median filter, the contrast is
enhanced by limited adaptive histogram equalization; and then the gray—scale histograms is used to get the features of the image. The
main features of the image classification are obtained by using statistical and maximum classification distance analysis on the histogram
features, and then the classification ability of features is evaluated by discriminant analysis. The result shows that there is a certain
discrepancy of statistical analysis for the features extracted by gray —scale histograms; features selected by maximum classification
distance enhance the accuracy of image classification. This study would lay a solid foundation for the content—based medical image
retrieval and the computer—aided diagnosis system to a certain extent.
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(a) IE#BFAE
(a) Healthy liver

(b) BEER
(b) Mono-hydatid cyst

(c) ZEE
(c) Multiple daughter hydatid cyst
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(d) Histogram of
healthy liver

(e) Histogram of
mono-hydatid cyst

(f) Histogram of multiple
daughter hydatid cyst
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Fig. 1 CT images and their gray—scale histograms for the different kinds of liver hydatid diseases
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(d) Adptive enhanced
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(c) Removed noise
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Fig. 2 Preprocessing results of healthy liver CT

(a) RE® (b) RtIA— B E &
(a) Original image

(b) Scale normalized
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(c) Removed noise
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(d) Adptive enhanced
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Fig. 3 Preprocessing results of mono-hydatid cyst CT
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Fig. 4 Preprocessing results of multiple daughter hydatid cysts CT
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Table 1 Three kinds of images features extracted by gray—scale histograms method
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1F % JH BE 103.65386 3814.20571 0.05690 -0.55980 0.01059 7.02389
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EEE i 107.61914 2421.68464 0.77990 1.62148 0.01007 7.06857
130.61447 4021.58532 0.32444 -0.05638 0.01898 6.92223
128.67866 3189.53907 0.17943 0.54266 0.01256 7.00553
130.08860 3073.30114 0.05771 0.64386 0.01245 6.98351
L4 129.55317 2986.67549 -0.01878 0.71697 0.01141 7.04164
127.03650 3101.35274 0.08096 0.69476 0.01192 7.01374

mE 1 /Wis .
22 HESW

A SR FH A A M BE 1T 43 A RN S (R RE A3 B, %3 1 P st
a5 AT 0T,
221 HIRESEIT

ARG T 0T, R AR 28 RO R TR Y
fH(P1) J722(P2) GERLE (P3) &3S (P4) (B (PS) A1 (P6)
[ A v e SRS Ok B S R GURR AIE 1) 2 9 34 R O 22
222 BRAFEEEXMSERENST

T Y bk PR AR AR B, PO B R X A 4 i — K
Wit o 7 22 VA —TH LR A A — R AE DX 4 P 2E BB ) 1 —Fh
FERRUO TN SRR K R N SR AE O o H B A RO AR

SCR A — 4k (8] 35 PR R BE HRURRAE o X T3 —AMRRAE & 1
B ESETESIN =N
U—U,;
Voi+al

Ho Ju uy F o2 02 43 R 5 i JEANER IS & RRAE 3 (E N
J72% oD BRI, BB AR AE 19 43 28 18 J1 R 5 [l 2 I RRIE 1 43
KRBT, % 2 NSRRI ME . Jr 22 5% 3 RSB BT
W53 25 0 25 (B BE .

B2 2 PG AT &5 — T LUE AR 28 5] B Z )
W2 ) B8 A AR R, 7R B A 5 g RS [ FE b | 2B )
BE (P3) A4 (P6) (1 2 [ #E K T 1, Ud B 7E 1E 8 i At 5 50 % 7Y
SPRAEOLT X P RHAE B B 1 3 2ERE ) T IE R IFE S

D= (8)

F2 HESZITaW
Table 2 Statistical analysis on gray—scale histogram features

TEH Hage Al Z el 2 ] #H
TR IEE R ERIE Ry
¥ fE Ji % ¥{H T5 % ¥ {H J5 % S SLmN S
P1 120.05990 1.12901 110.03210 69.59245 126.01659 131.68308 0.14407  0.04523 0.10732
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Table 3 Bayes discriminant analysis on healthty
liver and mono-hydatid cyst

e IR S
1EH JH E LA
1EH HE 46 4
PR 6 44

232 EEMESzHERGHKF
TEH I IE Y5 2o 4 U2 ] BT S 85 5 b 03 (P4) (BB IR
(P5)FG (PO) MZE M EE A KT 1 ARRAE . A B LY 24
RGeS RE SR FIR 3 N RRAE R AT B 5 BT, 3R
4 T AR IE A Rk 90% 1 86% .
* 4 EEESSEIZMN Bayes #5357
Table 4 Bayes discriminant analysis on healthy
liver and multiple daughter hydatid cysts
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Table 5 Bayes discriminant analysis on

mono-hydatid cyst and multiple daughter cysts
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