W E B4 TENMRARSEZRE Vol.32 No.4

2022 4E 4 H COMPUTER TECHNOLOGY AND DEVELOPMENT Apr. 2022

£ F MATLAB GUI BB & 438 R Y%t

b, E R, EMED  FRwW AP
(1. AR R XFHLFR FHEMSEE TR2FR, A &% 2112005
2. ABHRF BHBEERELELEFT LH 7 210096,
.M KY AL gL Fi, A& 481 350108)

W BT RGE IR K )T R ERN RS R B A MR GREESE R RENEE L SRR
A= MBS B A AT AT Jn R B 7 I AR 3 EDWME Ty T R IR 22, 22 AR AR MEVR AT IF B AR L o A SR B, AN TS B 22 A
AT BERY A 2T RN T B e 2 A X < B AR A B R A 2 30 D, i 1o S D (4 2802 O B, 7F MATLAB 3£35 T,
FIHEDE 742 1 (graphic user interface, GUD) BT IFIFR TiX —BIRALBER R, R 1 ECF BUR A FIERFR MY
BENES 0N MG AE S RS SR PR RIE |32 A I A AR 4 B A L RER 43, S8 T MG AL B W] AL BRAEE , O A1 i
REGANE T SRR RS K S i AR A T4 okt B, 128 A Wl DUEE B B X UG b BT B, SR R/ A
AT, AT A8 B, A AT AR AR SR BEATARRD I B 0, BOITAS R X R o) R A A SR RAT A o L, /T
VI B T G- Aty BT R2 R R D2 24 ST AR

KEBIA BT UG AL B TR R GG 5 51 AT A s MATLAB ; DB HH 4% 101

FE 535 . TP317.4;G434 XERARIREG A XEHS:1673-629X(2022)04-0215-06

doi;10.3969/j. issn. 1673-629X. 2022. 04. 037

Design of Image Processing System Based on MATLAB GUI
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Abstract; Digital image processing courses cover a wide range of areas and need to master a lot of knowledge. However, the existing
digital image processing experimental systems have many contents and complex structures. The traditional method of programming
directly on the command line is poor in terms of intuitive teaching, and it is difficult for students to deeply study and understand the prin-
ciples, which is not suitable for students to study in the primary stage. Therefore,in order to improve the students’ interest in the course
of digital image processing and improve the teaching quality of teachers,under the environment of MATLAB, the image processing dem-
onstration system is designed and developed by using graphical user interface ( graphic user interface, GUI). The system covers the main
contents of the digital image processing course, which is divided into five parts: image transformation, image enhancement, image
filtering ,edge detection and image segmentation,and realizes the visual operation of image processing. In addition,the system creates an
algorithm visual bar to integrate and compare the abstract code, so that students can see the process of image processing more intuitively.
The experimental platform has a friendly interface and strong interaction,and students can modify the code according to their needs. The
design results show that the system is effective on image processing, abstraction into intuition, and can play a better role in assisting
teachers to teach,help students to learn.
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function pushbuttonl_Callback ( hObject, eventdata, handles)
s=bianhuan % 7 FF EG A4 St i
Close ( gef) ; % 4] 3 FL i
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[ file path] = uigetfile (* * . bmp; * . jpg; * . png”, T k£ —
MR 5
I=imread( fullfile(path,file) ) ; % EEHUE K
axes( handles. axesl ) ;
imshow (1) ; title ( JRIEIE") ;
handles. I=1;
end
% Update handles structure
guidata ( hObject, handles) ;
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cla( handles. axes2, ‘reset”) ;

% handles. axes2 & T Ab 3 [§]

Fred 1, reset BN ER

set(‘handles. editl , ‘string”, ) ; % handles. editl k¥ B 3L+
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x=str2num(get(hObject,'String'))
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y=str2num(get(hObject,'String'))
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case 2
I=handles.l;
J1=flipdim(1,2); % Jii 1%
MK TBE1% T i e 5
Hflipdim O
axes(handles.axes2);
imshow(J1);title('/K V6%

@11 button(kHl ) & %)

B, S EmRE guidata(hObject,handles);
globaly; Case3
|=%I:::|Ie§‘|~  I=handies.I;

axes(handles.axes2); J2=ﬂ|pd|m(|,1);%l§{@{§{ﬂ‘]
se=translate(strel(1),[x y]). G
j=imdilate(l,se); % _axes(handles.axes2);
Hlimdilate()#% %t imshow(J2);title(" F 5%
axes(handles.axes2); %'
imshow(j)title(" ELF# )5 guidata(hObject,handles);
12" case 4
?Eﬁ{%ﬂ?fﬁﬁfﬁ I=handles.l;
=handles.|; —flin i -0/, i &
a=str2num(get(hObject,'String’) = ig;eﬁ',"g%}{g g Kk

Ja=flipdim(J3,2);

ol a'); % B axes(handles.axes?2);

i, SCRUREFEI SR %

i) imrotate i & imshow(J4);title('/K 'F* 1 11
axes(handles.axes2); . "fif%')?
imshow(J1);title( e 5 EIH); guidata(hObject,handles);
%imshow i & i 7k T
guidata(hObject handles); XA E
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h = getimage ( handles. axes2 ) ;% il i handles 4% 4 {4 1% 1%
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s
if (filename ~ = 0 & filterindex==1)
imagefile = [ pathname filename | ;

imwrite ( h, imagefile) ; % i imwrite &% 80X & 15 SC
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Close( gcf).
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I=handles. I;

J1=flipdim (1,2) ;% J&t B4R B9 7K S 55 1% 08 1 B9 68 20k
flipdim ()

axes( handles. axes2) ;

imshow (J1) ;title( 7K F5518) ;

guidata( hObject, handles) ;
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I=handles. I;

11 =rgb2gray (1) ;

J=histeq(11) ; % E 77 F¥#iik %k

axes( handles. axes4 ) ;

imshow (J) ;

figure(1) ;

subplot (221) ;imhist(1,64) , title (A& K H 7 ")

subplot(222) ;imhist(J,64) , title (‘LAY EHE) ;
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I=handles. I;

I=rgb2gray (1) ; % ¥ AL WK A

J=imnoise (I, “salt & pepper”,0. 04 ) ; % Xif ] {5 18 i AR L 18
BRI 0.04

axes (handles. axes2 ) ; % B fn T M (1) K2 B8 7 axex2
HE

imshow (J) ; title( SZHIERMEFS IS YL E F) ;

K=medfilt2 (1) ; % &M medfilt2 ( ) BRECHAT 4P (g%
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AR s

I=handles. I;

FABR  ERER

h=fspecial ( "sobel”) ;

fd =double () ; % double {iff 445 L AURG &

g=sqrt(imfilter( fd,h, replicate”) . 2+imfilter( fd,h", ‘replicate
0.2);

g2 =imclose (imopen( g,ones(3,3) ) ,ones(3,3))

im=imextendedmin( g2,10) ;

Lim = watershed ( bwdist(im) ) ; % watershed - 437K U454 -

em=Lim==0;

23 =imimposemin( g2 ,imlem) ;

g4 =watershed (g3 ) ;

axes( handles. axes2) ;

imshow(g4); title( 435 E1E)
g5=1;
25(gd==0)=1255;
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axes( handles. axes3) ;
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