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Abstract

Image segmentation is not only a classic dlfflcult pr an important step in digital im-
age processing. Finding a fast and effi
on the simplicity and easy operation ign and development in MATALB, this paper is
based on the theoretical research of PSC :

compared with the segmentation results :
of the image user interface d the writing of the callback function program, a set
of MATLAB (GUI) image s platform based on PSO-KMeans algorithm was de-
veloped, which realize i It, parameter output and data visualization in im-
age segmentation. The ati es the complicated problem in the image segmenta-
age in the image segmentation application is selected
Its show that the image segmentatlon system has a frlendly inter-
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[E[4]. HRIX—I R E A, Fit, HBEIFE—KIE AL, BAE
G R RIIF T, AAD2EFH GUI %F?;i%‘:é}ii&ih ZEEN[51FIFH MATLAB
HARG, FESEAN6FA GUI Wit TESSRAHITHM, xHEE N7
2l MATLAB GUI H P 4 TH . 35 B2 A\ [8]FF K T 2T MATALB(GUI)fF K (2 7l %
BorEI RS GUI TR FIREFLILIR D .JH: ZIKIK% PSO-KMeans ﬁ/iey'ﬁ_ﬂ'a ﬁﬁ&
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Figure 1. PSO-KMeans combination algorithm idea
1. PSO-KMeans A & E £ B4

2. EF PSO-KMeans EHZf MATLAB(GUD BB S RETLEF L

ARSI X PSO-KMeans F1§ #) 40 & Syt AT 0F 78, FFlid 5 KMeans BIUE 2> B H LK) 4> B 45 1
FIEAR AT LR, AL 2L T PSO-KMeans 73 8| H3k 1 m AN B, 52T MATLAB(GUD#E 2
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£ 2% Feng t
EERB RS

FIFH MATLAB & P ¢ em.m S Al Fengesystem.fig SCAF, {RATBIAHR AR E T, A

{RAFFEI84T Fengesystem £ FHHTHY GUI ZRE A
2.2. Fengeresult B4R FREIR T

Wi —ANEJEH P S, 797 GUIDE o HA 2 H 5 H gmH 25, IS INAH R #2044 /) StaticText
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Figure 3. Initial segmentation result interface after mo

3. BREMRHNME S EISEREE

ERRH RS
FIFH MATLAB “E R P 2E i) Fengeresult.m F
JF4TIT Fengeresult.m SCAF,  HRBAH R 1) 511 ek £ hir
1) £ “BNRIEBALE” 8l
I=imread(get(handles.edit1, ‘string’));
2) fE “RIREER” HAL IRl R

» IRAFEIR RO BRAR S, iy
BT 905 «
a_Callback 4% 5 41 FAXHD:

QST U AR

J=rgb2gray(l); end

[a,b]=size(J); kk=1:1:G;

[p,x]=imhist(J,256); gbestl

L=x'; k=2;

LP=p'/(a*b); [m, n, p] = size(K);

n=256; X = reshape(double(K), m*n, p);

cl=2; rng(‘default’);

seyl = X(X>gbestl);

averl = ceil(mean(seyl(:)));
[ro_1,co 1]=find(X==averl);

ZB1 =[ro_l,co_l1];

[Hshul,Lshul] = size(ZB1);
center]1=ZB1(randperm(Hshul, 1),:);
sey2 = X(X<gbestl);

aver2 = ceil(mean(sey2(:)));

[ro_3,co 3]=find(X==aver2);

ZB2 =[ro_3,co_3];

[Hshu2,Lshu2] = size(ZB2);
center2= ZB2(randperm(Hshu2, 1),:);
C=[X(centerl(1,1), : );X(center2(1,1), : )];

4 J prev = inf}
gbest3=0; iter =0;
GG=0; =1
for k=1:1.G tol = 1e-10;
w(k)=wmax-(wmax-wmin)*k/G; [m, n, p] = size(J);
for i=1:1:M k=2;
t=length(find(X(i)>=L)); while true
r=0; iter = iter+1;
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Continued
s=0; dist = sum(X."2, 2)*ones(1, k) + (sum(C.”2, 2)*ones(l, m*n))' -
for j=1:1:t 2*¥X*C';
r=r+LP(j); [~, label] = min(dist, [], 2) ;
s=s+L(j)*LP(j); fori=1:k,
end C(1, :) = mean(X(label ==1, :));
WO(@i)=r; End
WI1@)=1-r; J_cur = sum(sum((X - C(label, :)).”2 , 2));
U0(@)=s/r; J1=[JJ,] cur];
U1(i)=(m-s)/(1-1); display(sprintf(#i£ K EL: %03d, Hbr ik £{E
end if norm(J_cur-J_prev, 'fro') <tol,
fori0=1:1:M break;
BB(i0)=W0(i0)*W1(i0)*((U1(i0)-U0(i0))"2); end
end J prev=1J cur;
for i=1:1:M end ZW
if pbest(i,2)<BB(i) 1 _seg = reshape(C(labe

pbest(i,2)=BB(i);
pbest(i,1)=X(i);

end

end
[MAX,CCJ]=max(BB);
[MIN,DD]=min(BB);
if MAX>=gbest2
gbest2 = MAX;
gbestl = X(CC);

end

if MIN>=gbest3
gbest3 = MIN;

end

GG(k)=gbest3;
fori=1:1:M

V(i)=round(w(k)*V(i)+c1*rand*(pbest(i,1)-x(i))+c2*ra

I=rgb2gray(l); %K
axes(handles.axe

2*¥X*C'

x(1)); ;

X@@)=V(E)+X(1); [~, label] = min(dist, [], 2) ;

end fori= 1k,

end C(i, ;) = mean(X(label ==1, 3));

K=0; end

K=1; J_cur = sum(sum((X - C(label, :)).*2, 2)); % H¥rEREITH

seyl = K(K>gbestl); J=1[J,] curl];

sey2 = display(sprintf(#E IR EL: %03d, HFREEUHE: %, iter, ]_cur));

averagel = mea]

if norm(J_cur-J_prev, 'fro') <tol,
break;

end

J_prev=1J_cur;

end

1 Seg = reshape(C(label, :), m, n, p);
axes(handles.axes3);
imshow(uint8(L_Seg), [])

j: [{
close Fengeresult;

FengeSystem;

IR [A]” F L[] B8 5 function exit_Callback 4b% S i N ARAS :

4) {R47IFI121T Fengeresult 7345 R+ 5L
2.3. Fengeparameter S FHF E Rt
BrE—/NEUE R P S, $T9F GUIDE A By B2 E I i th dm BB 2%, R IR L e Gk HL 4 A
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FontSize f{H ¥ 4 String fl Tag. &MU M )5 5] R 8t Fengeparameter 2 5 H AL 1HI 404 4 Fios:
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- o
K & 3
e ey et
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t's SPGG ts
B ERBH

IERUE HbRE % ERIE H PR M4

<
5 figure1 ) @E:(761,539,1390,580) |

Figure 4. Parameter output sub-interface

4. BHMBTHRE
EERB RS

FIH MATLAB 4 51 P A i Fengepara n fll Fengeparameter.fig SCIF, RATZIAH R SO %42
N, I IF Fengeparameter.m S, £

1) £ “SH S i iff] R % ctiofl paramete Callback 4b%m 5 U1 N AR«

tl = clock;
center]l = ZB1(randperm(Hshu

t11 = clock;
22 = clock; Yol i 3%

tt = etime(t22,t11)

set(handles.edit18, 'string', tt);

averagel = sum(C(C>=gbestl));

average2 = sum(C(C<gbest1));

SPGG = abs(averagel -average2)/(averagel+average2)
set(handles.edit19, 'string',SPGG);

set(handles.edit20, 'string,iter);

set(handles.edit21, 'string',J_cur);

¥R [ 2R L function exit Callback Ab% S Wi N ARHS :
se Fengeparameter;

engeSystem;
3) {#47 )84T Fengeparameter ¥4t 1 L1 .

24. ETRLFAEEE

iE—ANEIEH P S, T GUIDE H H a2 A % g2, WSIAR s MF: & 4 A4
Pushbutton %41, 6 4> Static Text FFS AL, 4 /> Axes 2K, 2 MR FREH, SHEETFGL
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Figure 5. Data visualization interface

B 5. HEATANFE

EBR RS
FIH MATLAB A B P4~ A2 i Fengeda
FTJF Fengedata.m S, 6 B0AH R[] 1
1) £ “HHErTRAL ™ F2EH 1 R 1 o) %

, ARAEBIMRISCIE AR T, At of
GAREE 7450
ack Jh5 5 01 T ARD:

Data = cell(iter,2);
for i=1:iter
Data{i,1}=i

End

for j=1:iter
Data{j,2}=J]_cur set(handles.table2, 'ColumnName', {3 KA, H br K $U{HE"}, 'data’, Data)
axes(handles.axes2);

plot(1:length(),],"*b-"), xlabel(EAR K EL),ylabel(' H A7 EREL)

run table2;

PSO-KMeans E 3% MATLAB(GUD El &9 B RSS2 B A

1E34 T PSO-KMeans 5372 1#] MATLAB(GUI)EIE 73 %I 2401 &5 & I 5Eal L 0T IR 46 4R 7 % K]
g “lenajpg” , IEHURMEKE G5 R KL, ¥5:T PSO-KMeans H %] MATLAB(GUD) E{& 7
FIRG N R Z BB 8 L, 23R KMeans EIE 2 B HF1F PSO-KMeans 5% 1) BG4 #1505
X “lenajpg” AT E], FHXTERIATILE . X13ET PSO-KMeans 5141 MATLAB(GUD) B 7 #1 R 4t
HBEAT R
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Figure 6. Image segmentation results
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Figure 7. Parameter output interface
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Table 1. PSO-KMeans algorithm iteration parameters
# 1. PSO-KMeans BAIA RS H

SEANVE b R
001 44845644.023540
002 44678959.824275
003 44652618.064838
004 44652618.064838

Table 2. K-Means algorithm iteration parameters

5% 2. K-Means BRI B

AL
001
002
003
004
005 44678959.824275
006 44652618.064838
007 44652618.064838
3) %Eﬁ: T’f%:ﬁﬂ‘]%ﬁkﬂzj:, ){—i U Fen ] /\%Iﬁ”ﬁ’ ){_iit_l“ “ﬁﬁﬂ*ﬂﬂé” ?ﬁ%ﬂy
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Figure 8. Data visualization interface
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45(3): 372-375.
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