HUGONG DAN LAB 4B

Bai 1: Load 2 file nhac vao Matlab.

a)

b)

Giai :

a. Pétron

Mix (Trdn) 2 bai nhac lai véi nhau va dung ham sound dé nghe lai tin hi¢u vira
tao & tan so lay mau 44100 Hz.
Dé tao tin hiéu echo sau tin hiéu goc 1 gidy trong Matlab ta c¢6 thé 1am nhur
sau:
[x, fs]=wavread('road.wav');
echols x=x;

for i=fs:length (x)

echols x(i,:)=x(i,:) + x(i-fs+l,:);

end
Tuong tu, hdy tao tin hiéu echo sau tin hiéu goc 0.5 gidy va 2 gidy ma khéng
sir dung vong for. Nhan xét vé diém giéng nhau cua hiéu rng mix va echo tin
hiéu:

2 bai nhac véi nhau thi ching ta cong 2 mang dit liéu cta 2 bai lai. File nhac ma

may anh gi |a &m thanh 2 kénh nén mang di¥ liéu 1a mang 2 chiéu cé 2 cét. Chiéu dai 2
mang cé thé khac nhau nén khi cdng lai ta can thém sé 0 vao chd tréng clia mang cé it

phan tr hon.
Code nhu sau :

[x1, fx1, nl
[x2, fx2, n2
[m,n] = size
[ml,nl] = si
data(l:m,1:n
data (m+1:ml,

] = wavread('hootie.wav');
] = wavread('road.wav');
(x1);

ze (x2) ;

) x1l + x2(1:m,1:n);

1:n) x2 (m+1:ml,1:n);

sound (data, £x1)

O day 13 minh d3 biét mang cla file road.wav |&n hon nén dit tir d3u cho dén cubi mang

th& nhat dwoc cong binh thuwong.
D{ liéu tir chi s6 chiéu dai mang x1 tré di bang mang x2.
Phan “1:n” cac ban ¢ thé ghi “:” théi cling duoc.

b. Tao tin hiéu echo sau tin hiéu goc 1 giay :

[x,fx]= wavread('road.wav');
echols x = x;
for i = fx : length(x)
echols x(i,:)=x(i,:) + x(i-(fx/2)+1,:);
end
sound (echols x, fx)

Tan s6 lay mau 1a s6 mau trong 1s.
Echo 1s la sau khi bai nhac phat dugc 1 gidy thi nd cong thém tin hiéu cua bai nhac d6.
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Bai nhac phat duoc 1s tic 1a nd s& phét sé mau bang dang vai tan sb 1dy mau, nén khi cong thém
tiq hiéu ta cho bién chay tur fx.
Néu khéng st dung vong lap for, ta thuc hién tin hiéu echo nhu sau :

[x,fs]= wavread('road.wav');
x1(1l:fs) = 0;
x1 (fs:length(x),:) = x(l:length(x)-fs+1,:);

echols x = x + x1;
for i = fs : length (x)
echols x(i,:)=x(i,:) + x(i-(fs)+1,:);

o o

o

end
sound (echols x, fs);

cau lénh :

x1 (fs:length(x),:) = x(l:length(x)-fs+1,:);

hang thtr fs tré di cua ma tran x1 s& bang hang tht 1 tré di ctia ma tran x. Ching ta tao mot ma tran x1 bi
tri hodn 1s, c6 nghia 1 s6 miu tuong tng vé6i 1s ban dau = 0, cac phan tu tiép theo duoc ldy tir cac phan
tir dAu cua mang X.

Pé tao tin hiéu echo 0.5s hodc 2s thi ta chi ddi fs thanh fs/2 hodc 2*fs

Bai 2: Load file road.wav vao Matlab va cho phat lai bang ham sound ctia Matlab lan luot
v6i téc d6 nhanh hon va chdm hon tc d6 14y mau 2 1an bang 2 cach khac nhau.

Cach1l:

Dé phat tin hiéu nhanh hon hodc cham hon 2 1in ching ta chi viéc ting hay giam tan sé ldy mau 1én
xudng 2 lan.

[x,fs] = wavread(‘road.wav’);

sound(x,fs/2) ; % cham di 2 1an

sound(x,fs*2) : % nhanh Ién 2 lan

Céach2:

Dé lam tin hiéu nhanh hon 2 14n ta sé& cat bo di 1 nua tin hiéu, tac 1a 1dy 1 mau bo 1 mau code nhu sau :
[x,fx] = wavread('road.wav');

% sound (x, £x/2);

% sound(x, £x*2) ;
xn = zeros (length (x)/2,2);

for j = 2:2:1ength(x)

xn(3/2,:) = x(3,:);
end
sound (xn, £x) ;

Dé 1am tin hiéu cham di 2 1an thi ta thém mau 0 xen vao giita mdi mau trong mang dir liéu, code
nhu sau :
[x,fx] = wavread('road.wav');
xc = zeros(2*length(x),2);
for i = 2:2:2*length (x)
xc(i,:) = x(1/2,:):
end
sound (xc, £x) ;
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Bai 3: Thiét ké mach loc cao qua chebyshev co W, = 1,2KHz, W = 1KHz, R, = 0.5dB, Rs =
20dB ting véi tan s6 1dy mau cua file hootie.wave.
a) Veé lai dap ing bién dd va pha cua mach loc vira tao.

b) Su dung mach loc trén loc tin hi€u tir file hootie.wav va dung ham sound dé
nghe lai tin hiéu ra. Dung ham plotfft & xem pho ra cia tin hiéu trudc va sau
khi loc (lé“m lwgt ¢ 2 kénh trai va phai). Nhan xét va giai thich:

function []=plotfft (wave, fs)

N = 10240; % Number of points
l=1length (wave) ;

waves (l, :)=wave(l, (1L-N+1):1);
win=hanning (N) ;

waves=win.*waves';

wavefft=fft (waves,N) ;

wave db=20*1ogl0 (abs (wavefft));
figure;

plot ([0:N/2-1].*fs/N,wave db(1:N/2));
grid on;

title ('FFT PLOT') ;

xlabel ('ANALOG INPUT FREQUENCY (MHz)');
ylabel ("AMPLITUDE (dB)');

end

Thiét ké mach loc cao _qua chebyshev ta thuc hi¢n nhu sau :
Dau tién Chuyen tan sb tuwong ty sang tan sb s :

fx = 44100;
Wp = 2*1.2e3/fx;
Ws = 2*1e3/fx;

Ké dén dung cac ham thiét ké mach loc, céc ban cd thé thiét ké mach loc bac 1 hoic bac 2, ¢ day
minh dung bac 2 :

% thiet ke loc chebyshev bac 2
[N,Ws] = cheb2ord(Wp,Ws,Rp,Rs) ;
[num,den] = cheby2(N,Rs,Ws, 'high');

Phan V& thi cac ban V& binh thuong, tuy nhién phan vé pha thi nhé ding ham unwrap dé trénh
chong lan pha.

Dung ham da thiét ké dé loc tin hiéu :
[x,fx] = wavread('hootie.wav');
sound (x, £x) ;
A = filter (num,den, in);
sound (A, £x) ;

Minh c6 sound(in,fx) dé phat tin hiéu truéc loc dé dé so sanh su khéac nhau. M

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ham plotfft chi v& do thi cho ting cot nén khi vé cac ban chi lay di ligu cua 1 cot dé vé thoi.
Trong code minh cd viét :

% plotfft((x(:,1))',fx); % Tin hieu fft cua cot 1 trong mang du lieu goc

% plotfft((A(:,1))"',fx); % tin hieu fft cua cot 1 trong mang sau loc

% plotfft((x(:,2))" x), % Tin hieu fft cua cot 2 trong mang du lieu goc
x) ;

o
o

plotfft ((A(:,2))" tin hieu fft cua cot 2 trong mang sau loc

Cac ban muon xem tin hleu nao thi bo dau % khoi dong dé la duoc.

c) Biét giong nguoi (vocal) tap trung ¢ tan so tr 1 KHz - 3 KHz, thiét ké mach
loc chebyshev dé loc tan sb vocal ¢ file road.wav (Rp = 0.5dB, R = 20dB).
Cung tir file road.wav, tao thém md@t tin hi¢u khac bang cach lay tin hiéu ¢
kénh trai trur cho tin hi€u ¢ kénh phai. Phat lai bang ham sound dé so sanh 2
tin hiéu nay. Nhan xét va giai thich:

Code thiét ké mach loc va thuc hién cau ¢ nhu sau :

clf;

[in, fs] = wavread('road.wav');

Wl = 2*0.6e3/fs; % tan so pass qua ben trai

W2 2*1e3/fs; % tan so stop ben trai

W3 = 2*3e3/fs; % tan so stop ben phai
W4 = 2*3.4e3/fs; % tan so pass ben phai

t
t

Ws = [W2 W3];

Wp = [W1 W4];

Rp = 0.5;

Rs = 20;

% Thiet ke bo loc stopband chebyshev bac 1
[N,Wp] = cheblord(Wp,Ws Rp,Rs);

[num,den] = chebyl (N,Rp,Wp, "'stop');

A = fllter(num,den,in);

sound (in, fs) ;

sound (A, fs) ;

% Tao tin hieu bang cach lay kenh trai tru kenh phai
T = zeros(length(in),1);

T(:,1) = in(:,1) - in(:,2)

sound (T, £s) ;

ve dap ung cua bo loc

=0 : 0.001 : pi;

= freqgz (num,den,w) ;

subplot(1,2,1)

plot (w/pi, 20*10gl0 (abs(H))); grid
title('dap ung bien do loc stop band');
subplot(1,2,2);

plot (w/pi,unwrap (angle (H))) ;

title('dap ung pha loc stop band');

o\°

T =

Céc cha thich minh da chu thich trong code hét rdi nén khong phai giai thich nira nhé.

KET THUC LAB4B O DAY NHE A2

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

