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Implementation of Several Filtering Algorithms
in Medical Image

HE Dong-xia,LI Zhu-lin, WANG lJing
( School of Mathematics and Computer Science of Yan’an University, Yan’ an 716000, China)

Abstract; The purpose of this study is to improve image quality to filter the noise and convenient for doctors to analyze CT images and
realize the pretreatment of image about computer aided diagnosis. Use average filter, median filter, adaptive median filter algorithm to
process the noise of medical image. Not only provide the algorithm’ s program code but also make the simulated experiment by Matlab.
Experimental results show that the average filtering algorithm’ s ability of filtering noise and protecting the image detail is less than the
median filtering algorithm, adaptive median filtering algorithm processing is better than the other two filtering algorithms. The conclusion
is that these noise filtering algorithms are feasible and effective in medical image.
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JS=imread (‘E :Debug\qd-1. jpg’) ;

% CT i 17 I 5 s A

Ji=rgh2gray(f) ;

% K CT R W5 AT MR f 4 i e AR f,

g =imnoise(f, , salt & pepper’, .02) ;

K, =filter2 (fspecial ( average’,3) ,g)/255;

M, =medfili2(g,[3 3], symmetric”) ;

M, =medfili2(g,[5 5], ‘symmetric”) ;

subplot(1,3,1) ,imshow(f,,[ ]);

xlabel (JREMZ (1))

subplot(1,3,2) ,imshow(g,[ ]);

xlabel ( 2% HUEEFE5(2) )

subplot(1,3,3) ,imshow(K,,[ ]);

xlabel (3 3 HfEUEP FIR(3) )

figure ,imshow (K, ,[ ]) ;

%%t 5+ 5 YA UEBL B

figure ,imshow (M, ,[ ]) ;

% it 3+ 3 PR A

figure , imshow (M, ,[ ]) ;
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b QRSB R RO e (EDTE T ELAE AN 30 B Y
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Bl M S,

edit

function f=adpmedian(g,S, . )

if(S,. <=1)1(S,, /2==round (S, /2))1(S,, ~
=round(S,,. ))

error( “S, . must be an odd integer>1. ")

end

[M N]=size(g);

f=8;

f( :)=0;

alreadyProcessed =false (size(g) ) ;

for k=3:2.S5,,,
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z,,, =ordfili2(g,1 ,ones(k,k) , symmetric”) ;

z,, =ordfili2 (g,k * k,ones(k,k) , symmetric”) ;
z, . =medfili2(g,[ k k], symmetric”) ;

) &(z,,.>2,.q) &

processUsinglevelB=(z, >z

med min

~ alreadyProcessed ;

2= (g>2,,) &(z,,>8) ;

outputZ, = processUsingLevelB &z ;

S(outputZ, )= g(outputZ, ) ;

fQoutputZ,,,) =z,.,(outputZ ;) ;

alreadyProcessed = alreadyProcessed | processUsin-

glevelB;

if all( alreadyProcessed( ;) )

break ;

end

end

f( ~ alreadyProcessed) = z__,( ~ alreadyProcessed ) ;

PR R (FE AR DY) SRS

f=imread ( 'E;Debug\qd-1. jpg’) ;

Ji=rgh2gray(f) ;

g =1imnoise(f, , salt & pepper”, .02) ;

%S, FCVE A FRRDE P 1T 1 R )

figure ,imshow( Z,,[ ]) ;

% %y Hy 1 108 R PR 1R

(2) 4% File | Save i<, K5 BN G 1) P9 25 18 Bk 15
P B MR o i BEA T ORAT  ME Z S5

(3) AR B T

AU Y v (EL DB I 0 3 o7 20 e 3 0
FERRIIIT CT BB (ULIE 1 (a) ) 20 5l AT W 8 Bk 51
B, HIECe) ATEAE Y RER AN 2% BIRUER RS I 1]

(b) 2% MR K14

(c) 3*3RYDEP 15

(d) S*SIEPEDE

(e) 3*3 i JE Uk

(2) 10%HHE 1%

A1 BERWFCT BERANEE

(h) P DEH

() HIENIER

BOLE (b)) R 3 x 3 BEIEBLRETER 1A  (H
BORAE, FIHTS x 5 BIEIE P BEAR 4y s g BRI A {H
[RIFASCR] 1 350 20 240 Y, (0 A5 PR oo B A T il o
(WLIE(d)) o RHI3 x 3 AR I8 B A A G R 8 5 5
TE G BT DO A, WAl X T2 BE /N (5%
PAPN) BOARER GR35 3005 5 R (ELDE D 5
AT REAR Ly st S BB W R £ 3 [ R 4015 B BE 1 (LI
(e) (1)) o EX} T8 EERAMER EUR (El (g)) iz ]
FITE O 8 U5 2 A8 e P B DB D RO A (B (h) (I
(i) KL, 75X — L6 32 M 7S 52 e 19 1814, 4% 52 7
(5% VAW ) 2R R ELIE B, Gl 5% ) R OE D98
P BT RN R BEAT DB, — o W] LA 248 B i 25 1Y
FAY, B340 1 R BUR , 53 A T B2 A 2 Je 0 B
(8 73 A AT SE AL B2 Wbl i S22

3 HRIE

SCrh R LR 8 3 50, i i Matlab A5400 525,
SEHLT B CT B M5 IR, M S2 s ss ST LI
ol (0 D 0 R 1 R LR A 4P R AR
R IR B EE L YE T YAR /NI B B RCR
P 4 O 0 D AR A 2 5 24 e s e
S PN, 1 305 7 0 08 B o A, e S LA e i B 1k
A CT P2 PRl {5 MR 2 T A7 9 A 30 53 At it
LR BIS I E T EE 2% CT % BE 17 F IR B R 5%
SRR ST R, X TR S Y R Y CT
1% 1R MR R P S 1 S AR AT 50— BT

S LK :

(1] VRN MV, 25 5. 5T B B IEMR BT i A i BT
HENSWOT IR ()] AW R A TR A 41K, 2006, 23
(4) :726-729.

(2] EXZE, 7 B,H 3% ETZ29KEZLNIENIF B
GRS T [ T]. BN TR 5%, 2012,33(5) .
1899-1903.

[3]  ZEWTAk, SRARIE. BME ST IRDCECH A K & R AN [ M ].
PG4 . BRFE R 2E B A H AL ,2007.

(4] Bt B, 2. —FioBi ) B R MG 3 7 vk I bF
FELT]. KRBT RS20, A REH#MT,2012,35(3) . 134
-137.

[5] California Pacific Medical Center. New medications for hepati-
tis B and C[J]. Liver Review,2000,95(2) :3-5.

(6] R, T4, BT, MATLAB 75 FP{E 38 I ek 34 1 v
PRI T 2R Tolk K224 ,2007 ,24 (1) :33-35.

(7] 2R, Z0RE. B BR AL B M ). db st 35 AR K2 W
1,2006.

(8]  Hihr, 4 E4E BREAER. Modb iy B @ R PO EIE N[ 1],
LAY 23R ,2011,32(6) :137-139.

(T#% 171 W)



5 8 1]

Vo ORIAE T O BB AL i R B R - 171 -

P 3 Al O, b Je st 1 5303 £ 403 AUREE 22
el T BRI, AL SRt AR B i A 463 ARILSE T f i
i, 165 107 JEE Bt AR AR S A W T ims , B i e
TR,

S A, TR A AL B AT B T N 200 Y
ISPV EN  RS cek i N [

(7,0,2)(1,3,1)(1,2,0)(7,3,1)(2,0,3) (0,1,
2)(8,1,2)(1,0,3)(3,1,2)(1,3,2)(5,0,1)(5,2,0)
(7,1,2)(5,1,2)(0,3,2)(3,0,1)

5 I (AR L B 22 R OC AL B L, AT 4
B

i D] D> Do

i T e | InDs 0,
DU Do

B4 B b %iEHA
5 ZFRIE

SCH AT s e 7 AT Tt R RE A
231 AT LA B A 0 00 ARE 3 ok B 5 P Ak A
Shy e MU IO bR O o % 1 A, A S 1 B T A
BERYSEDA (S B e T FREIS 010 75 A4 ik 4 v 9
TR, 4R T 0 BRI T2 R B e 5 i R
5 W AL

B3k

[1] LiJ. Hilbert’s 16th problem and bifurcations of planar polyno-
mial vector fields[ J]. International Journal of Bifurcation and
Chaos,2003 ,13(1) :47-106.

[2] Goldberg D E, Holland J H. Genetic algorithms and machine
learning[ J]. Machine Learning,1988,3(2) :95-99.

(3] Zfgom mabin Ak P, 5 BHERE R SEA IS 5 N

(&% 167 W)

[9] Gallagher N C,Wise G L. A theoretical analysis of the proper-
ties of the median filters[ J]. IEEE Trans on Acoustics, Speech
and Signal Processing,1981,29(6) :1136-1141.

[10] Brbi, st SERB B B M. Jb st R R
#t,2005.

[11] Gonzalez R C,Woods R E. Digital image processing[ M. Bei-
jing: Publishing House of Electronics Industry,2007.

[12] sRWB, i, S8 55, ERRIK b (Y B & B
K {EIESE[J]. e T ,2006,33(6) :78-83.

(4]

[7]

(8]

[10]

(1]

[12]

[14]

[15]

[13]

[ M. dbst: B i, 2002,

de Garis H. Evolvable hardware genetic programming of a Dar-
win machine [ M ]//Artificial neural nets and genetic algo-
rithms. Herdelberg: Springer,1993 :441-449.

ESVANS O VAL =R R L AT RS E e oS B T i)
L PSS KA AT, 2003,

Yao Xin, Higuchi T. Promises and challenges of evolvable
hardware[ J]. IEEE Transactions on Systems,Man,and Cyber-
netics, Part C: Applications and Reviews,1999,29 (1) .87 -
97.

Vassilev V K, Miller J E. Scalability problems of digital circuit
evolution evolvability and efficient designs|[ C |//Proceedings
the second NASA/DoD workshop on evolvable hardware. Palo
Alto,CA ;. IEEE ,2000.55-64.

Benkhelifa E,Pipe A, Dragffy G,et al. Towards evolving fault
tolerant biologically inspired hardware using evolutionary algo-
rithms[ C]//IEEE congress on evolutionary computation. Sin-
gapore ;: IEEE ;2007 ;1548 -1554.

Su C T. Nonconvex power economic dispatch by improved ge-
netic algorithm with multiplier updating method [ J]. Electric
Power Components and Systems,2004,32(3) :257-273.

JA B MR, st A Bk R S R [ M. A B T
M H R A, 1999.

2O AL SRR S TR M. JLat EER
22 Rt ,2004.

BRIETS A ARG BT I o A % B AE Web IR 55 pE £
g R [D ] VHSEAL TR 5 R, 2007,43 (31) : 214 -
218.

B X 05 SRR, — R TR g R A
[J]. P22 TRHER 24 ( A AR AR) ,2004,31(1)
76-81.

PR, PR, X S — R LR R 4
AL Tk [ )] IHEEHLR ,2009,29(2) :554-557.
Bao Zhiguo, Watanabe T. A novel genetic algorithm with cell
crossover for circuit design optimization [ C]//Proc of IEEE
international symposium on circuits and systems. Taipei:

IEEE,2009 :2982-2985.

S S S S S S
Gonzalez R C,Woods R E,Eddins S L. Digital image process-
ing using MATLAB[ M ]. Beijing: Publishing House of Elec-
tronics Industry,2005.

PRV Matlab7. 0 ZERHHECRE [ M. JE5T R K7
Hi Rkt ,2005.

FHRIE . Matlab6. 5 EUE EHR AT M. JE 5T [HB;
Tolk At ,2004.

PRMSF, = 28 X e AR IR A SO O 1 B it
UEBERTIL )], WOG L5 2011 ,41(7) :817-821.



AR E 2 R b ISCE [HRSE ...

== BRI, MMk, £, HE Dong-xia, LI Zhu-lin, WANG Jing
(=R e R B SNBSS B, Bt AE42, 716000

BEE AR S & RlSTIC]

LN 44 Computer Technology and Development

50 - 2014 (8)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201408038. aspx



http://d.g.wanfangdata.com.cn/Periodical_wjfz201408038.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e4%b8%9c%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ab%b9%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%9d%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Dong-xia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Zhu-lin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%bb%b6%e5%ae%89%e5%a4%a7%e5%ad%a6+%e6%95%b0%e5%ad%a6%e4%b8%8e%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf+%e5%bb%b6%e5%ae%89%2c716000%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201408038.aspx

