Thuc Hanh Dai hoc Khoa Hoc Tu Nhién Khoa Dién tit - Vién thong

Bai 5: MATLAB GUIDE

Muc dich:

- Thiét ké giao dién do hoa ngusi dung trén Matlab sit dung GUIDE.
- Tim hiéu phuong phép thiét ké giao dién va xit Iy dit liéu cung cap tit ngudi ding.
- Sit dung khéi lénh try-catch dé kiém soat va thong béo 16i t6i ngusi ding.

Bai 1: St dung GUIDE dé xay dung giao dién ctia chuong trinh vé do thi ctia ham mot bién nhu

trong Hinh 1. Chuong trinh khéng dugc xudt bat cdé dong l6i ndo ra Command
Window cia Matlab trong toan bd bai lam.
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Hinh 1: Chuong trinh vé do thi ctia ham mot bién.

1 |function plotButton_Callback(hObject, eventdata, handles)
2 |try
3 x = get(handles.dataEdit, 'String');
4 x = str2num(x);
5
6 fx = get(handles.functionEdit,'String');
7 fx = inline(fx);
8 y = fx(x);
9 plot (x,y);
10 | catch e
11 switch(e.identifier)
12 case 'MATLAB:Inline:subsref:tooFewInputs'
13 msgbox ('Chi nhap ham mot bien','Error', 'error');
14 otherwise
15 msgbox ({e.identifier e.message}, 'Error','error');
16 end
17 |end
Trong do:
« Dat tén Tag ciia Edit Text cho Data va Function lan ludt 13 dataEdit va functionEdit.
« Dung khéi 1énh try-catch dé viét ham callback tén plotButton_Callback cho nit Draw
nhu doan code & trén.
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hay khong?

a. Tién hanh chay chuong trinh dé vé dd thi v6i Data thay doi tit 1 t6i 20 v6i bude nhay 1a
0.1 va Function = 2*sin(x) - 10. Cc doan code trong khdi 1énh catch c¢6 duge thue thi

b. Véi dit liéu tuong tu cau a, lan lugt chay lai chuong trinh v6i Function 1a 2*sin(x) - y va
@2*sin(x) - 10. Céc lénh & dong thit 8 va 9 trong plotButton_Callback c¢6 duge thuc thi
hay khong?

c. Chay truong trinh v6i Function = 2*sin(x) - 10 + x~3. Sau d6, thém vao khdi 1énh switch
trudng hop e.identifier == '"MATLAB:inlineeval:InlineExprError’ v& nhic ngudi ding chuyén
tit nhan ma tran sang nhan ting phan ti trong théng bao 16i. Két qua cudi cting phai cb
dang nhu Hinh 2.

4 Error

Loi nhan ma tran!

De nhan tung phan tu dung dau . truoc lenh

Hinh 2: Thoéng bdo 16i do nhan ma tran.

d. Stta lai giao dién (Hinh 3) va ham plotButton_Callback dé cé thé vé ham mot bién hoic 2
bién dua vao dit litu nhdp vao clia ngudi ding. Tién hanh chay chuong trinh va két qua
phai nhu cac hinh sau:

« Mot bién:
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Hinh 3: Ham 2*sin(x) - 10 v6i dut liéu 6 Data 1.

o Hai bién:

e. Stt dung Toolbar Editor (Tools) dé thém niit save vao trong giao dién. Viét ham callback
cho niit nay dé cho phép ngudi diing chon folder va luu lai d6 thi da ve.
Goi y:

« St dung l1énh fileName = uiputfile(’../*.jpg') dé cho phép ngusi ding chon vi tri va tén
file can Iuu.

o Luu lai d6 thi duéi dang .jpg bang ba lénh sau:

frame = getframe(handles.AxesName); Image = frame2im(frame);
imwrite(Image, fileName)
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Hinh 4: Ham 2*x.72 + x - 3 v6i dut liéu 6 Data 2.
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Hinh 5: Ham 2*x.72 + x - 3 v6i hai dit liéu vao.
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Hinh 6: D6 thi ham 2*x.72 + y - 3 sit dung ham vé& mesh.

f. Dung Menu Editor tao mdt Menu Item tén Open. Stta lai ham callback ciia Open dé
cho phép ngudsi dung chon file .csv. Sau do, chuong trinh sé tu dong doc ndi dung cta
file va gan gia tri 1én Data 1 va Data 2. Lan ludt doc cac file Bailfl.csv, Bailf2.csv, va
Bailf3.csv. Két qua nhu céc hinh bén dudi:

Goi y:
« Chon file: fileName = uigetfile("../*.csv");
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4 main - X
Open
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Hinh 7: D6 thi ham 2*sin(x) - y véi dit liéu tit file Bailfl.csv

(4] main - X
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Hinh 9: Do thi ham 2*sin(x) - 10 véi dit liéu tit file Bailf3.

« Doc file csv: data = csvread(fileName);
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Bai 2: Xay dung mot chuong trinh cho phép ngudi diing chon 2 ché do hoat dong nhu sau:

a. Tim nghiém gan ding cho ham mot bién. Trong d6 cho phép nhap vao ham, gid tri dau,
gié tri cudi, sai s6 cho phép va cho phép lua mot trong 3 phuong phép: chia doi, day cung,
tiép tuyén. Dong thoi ngudi dung cling c6 thé vé do thi ctia ham theo gid tri dau va cudi.
Két qua nhu Hinh 10.

Mode

® Tim Nghiem O Noi Suy

Tim Mghigm
, 2
Function ¥+ sin(x) + 2
1.5
Start -2
1
End 0
0.5
e 0.0005
0
Method  Chia doi v
05 ,../'/
Root 0 o
2 45 A 0.5 0
Find tar

Hinh 10: Ché d6 tim nghiém.

b. Tim ham ndi suy dua theo Lagrange. Trong d6 cho phép nhap vao mang gia tri cia X va
Y, m6t thanh trang thai dé bdo qua trinh hoat dong ciia chuong trinh (Ready, Running,
va Error). Dong thdi ngudsi ding ciing ¢ thé vé do thi clia ham theo gid tri dau va cudi
ciia X cling v6i bude nhay cho phép. Két qua nhu Hinh 11.

Goi y:

« Sit dung Panel dé nhém chung cac phan tit cia moi ché do. Khong dé cac panel trung lén
nhau. Dé noiSuyPanel cé ciing vi tri v6i timNghiemPanel khi chuong trinh thuc thi, dat
2 cau lénh sau vao ham TenProject_OpeningFunc:
pos = getpixelposition(handles.timNghiemPanel);
setpixelposition(handles.noiSuyPanel,pos);

« St dung Radio Button dé chuyén déi ché d6. Luu y: nhém chung céc Radio Button vao
Button Group. Trong ham Callback ctia Radio Button sit dung lénh sau dé tit/mé panel:
set(handles.timNghiemPanel,'Visible’, off"); %or 'on’

« Thanh trang théi ctia ché d6 noi suy sé hién thi Ready va nén xanh duong khi chuong
trinh da hoan thanh viéc tim ham. Hién thi Running va nén xanh 14 khi chuong trinh
dang tim ham tit X va Y. Hién thi Error va nén dé khi gip 18i. Luu ¥, mdi khi d6i mau
nén can dimng lénh pause(.25); dé Matlab c¢6 thé cAp nhat mau trude khi tiép tuc thuc thi
lénh.
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Mode

O Tim Nghiem @® Noi Suy

Moi Suy

X Array [2:0.2:2]
6 J

Y Array [2:0.22)"3 )
2 ’r

Find Function )y
0 o
Function x"3 yd

al /

Draw Step 0.001
5

Draw
B
-2 -1 0 1 2

Hinh 11: Ché d6 noi suy.

Tién hanh kiém tra chuong trinh v6i cAc ham va ché do lam viéc khac nhau. Bdo ddm chwong
trinh khéong dugc xudt bat cit dong 16i hodc cdnh bdo ndo ra Command Window
ciua Matlab dudi moi truong hop.

Bai 3: Xay dung mot chuong trinh c¢6 3 ntt an gom FIR Designer, IIR Designer va Sound
Filter (Hinh 12). Mdi lan 4n vao mot nit thi mot cita s6 chuong trinh méi sé hién ra. Bdo
ddm chwong trinh khéng duogc zudat bat cit dong 16i hodc cdnh bdo ndo ra Command
Window cia Matlab dudi moi truong hop.

FIR. Designer IR Designer Sound Filter

Hinh 12: Giao dién chuwong trinh chinh.

a. FIR Designer (Hinh 13): Cho phép ngudi dung chon loai loc (thap qua, cao qua, dai qua,
va dai chan), bac loc, loai cita s6 (chit nhat, tam gidc, va Hamming), tan sé lay mau, va
tan s6 cat. Khi 4n nit Thiet ke, chuong trinh sé vé dép ting bién d6 va dap tmg pha cta
mach loc duge thiét ké. Xuat he so loc cho phép ngusi ding luu cac hé s6 loc ra file
.CSV.

b. IIR Designer (Hinh 14): Cho phép ngudi ding chon loai loc (thap qua, cao qua, dai qua,
va dai chin), phuong phap (Butterworth, Chebyshev 1, Chebyshev 2, va Elliptic), tan s6
va gon séng dai qua/dai chian, va tan s6 1ay mau. Khi 4n nit Thiet ke, chuong trinh sé
vé dap tmg bién do va dap tng pha ctia mach loc dugc thiét ké. Luu he so cho phép
ngudi dung luu hé s6 tit va mau ra file .csv.

c. Sound Filter (Hinh 15):
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Hinh 13: FIR Designer.

Dap ung bien do cua mach loc
LTk
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Hinh 14: ITR Designer.

« Doc audio file: Cho phép doc dit liéu tu file audio (audioread(fileName, 'double’)
hodc wavread & version cil) vao table ( handles.soundDataTable.Data = data; ) va hién

thi tan s6 14y mau ctia tin hiéu.

Doc he so loc: Cho phép doc dit liéu tit file .csv chita cac hé s6 ctia mach loc dude

thiét ké tit FIR Designer hodc IIR Designer va hién thi trong table (Dat tén cho hang

handles.hesoLocTable.RowName = {‘Num’ ‘Den’};). Dong thoi vé lai dap ting bién do
cua mach loc.
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Doc audio file Doc he so loc
Tan so lay mau 44100 Hz 1 2 3
] 5 Num | 51793 -5.7605... -3.788
Den
1 -0.0218 0.0434 ~
2 -0.0649 0.0329 < >
3 01118  0.0228
4 01539 00124 .
5 01818 27466, s Dap ung bien do cua mach loc
6 -0.1895 -0.0141
7 -0.1819 -0.0287 o 1l A
8 -0.1646 -0.0434 h \
o 0.1479  0.0565 2 oel/ |
10 -0.1351 -0.0709 RNV
11 01272 00886 | f\
i}
0 02 04 06 0.8 1
w Jr'n’l
Loc audio
Luu audio file

Hinh 15: Sound Filter.

« Loc audio: Tién hanh loc tin hiéu (cd 2 kénh trai phai) va vé dap ting tan so tin

hiéu trude va sau khi loc bang ham plotFFT & dudi.

e Luu audio file: Cho phép luu lai tin hiéu sau khi loc duéi dinh dang .wav.

Tién hanh kiém tra Sound Filter nhu sau:

i. Poc file ‘hootie.wav’ vao Sound Filter.

ii. Thiét ké mach loc dai qua 1000Hz-3000Hz FIR tit FIR Designer véi tan s6 ldy mau
tuong tmg véi tan s6 clia file audio. Bac loc 1a 50 va sit dung ctta s6 Hamming. Luu

lai hé s6 vao file .csv.
iii. Poc file .csv vao Sound Filter.

iv. Loc tin hiéu va nhan xét dp ng tan s6 trudc va sau khi loc.

v. Luu lai dit liéu sau khi loc vao file .wav.

function []=plotFFT(wave,fs,titleName)
wave = wave';
N = 10240; % Number of points

l=length (wave) ;

waves (1, :)=wave (1, (1-N+1):1);
win=hanning (N);
waves=win.*waves';

wavefft=fft (waves,N);

9 |wave_db=20%*1logl0(abs(wavefft));
10 |figure

11 |stem ([0:N/2-1] .xfs/N,wave_db(1:N/2));
12 |axis ([0 5000 -10 40]1);

13 | grid on;

14 |title(titleName);

15 |xlabel('Tan so (Hz)');

16 |ylabel('Bien do (dB)');

17 |end

0O Ui Wi
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