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BAI 1B: TIN HIEU VA HE THONG ROI RAC THOI GIAN
TRONG MIEN THOI GIAN
Il. PHAN THUC HANH
Muc dich:

- Lam quen V&i c4c Iénh co ban trong matlab dé tao va vé cac tin hiéu co ban

- Minh hoa hoat dong caa mot sé hé thong roi rac thoi gian LTI

- Minh hoa c4c tinh chét trong mién thoi gian cia hé théng roi rac thoi gian LTI
- Hiéu rd cac dinh ly 1ay mu tin hiéu

A—-TIN HIEU ROl RAC THOI GIAN TRONG MIEN THOI GIAN

Bai 1: Mot xung luc don vi u[n] c6 chiéu dai N c6 thé dugc tao ra bang cach su dung cau
Iénh MATLAB

u=[1zeros(1,N -1)];

a. Viét cau lénh tao ra tin hiéu ud[n] = u[n - M] c6 chiéu dai N (M<N).
b. Viét cau 1énh tao ra tin hiéu bac don vi s[n] c6 chiéu dai N.

Bai 2: Poan code sau day tao va vé tin hiéu xung luc don vi

clf;

% Tao vector tu -10 toi 20
n=-10:20;

% Tao tin hieu xung luc don vi
u = [zeros(l,10) zeros(1,20)]1;

% Ve tin hieu xung luc don vi
stem(n,u) ;

xlabel ('Chi so n');ylabel ('Bien do'");
title('Xung Don Vi');

axis([- 1)

Stra d6i chuong trinh trén dé tao va vé tin hiéu bac don vi bi tri hodn 7 miu s[n-7]

Bai 3: Poan code sau day tao va vé tin hiéu sin

n =

f = ;

phase = 0;

A = ;

arg = 2*pi*f*n - phase;
x = A*sin(arg);

% Xoa bieu do cu
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clf;
% ve tin hieu
stem(n,x) ;

axis ([ - 1)
grid;

title('Tin hieu sin');
xlabel ('Chi so n');
ylabel ('Bien do'");
axis;

a. Thay d6i chuong trinh trén dé tao ra séng sin c6 tan s6 0.08, bién do 2.5, léch pha 90°
b. Thay thé cau lénh stem trong chuong trinh trén bang lénh plot va stairs. Nhan xét sy
khéc biét

B — HE THONG ROl RAC THOI GIAN TRONG MIEN THOI GIAN
IBai 4: Xem hé¢ thong roi rac thoi gian c6 phuong trinh tin hiéu vao ra
y[n] = 1.5*y[n-1] — 0.85*y[n-2] + X[n].

Diéu kién ban dau cua hé thong y[-2] = y[-1] = 0.

Poan code sau ddy tinh va vé 10 gia tri dau tién caa y[n] ung véi tin hi¢u vao x[n] =[1 3 -2 4
-6 871512 0].

n =
x = [1 3 =24 - 1;
y =

% Tinh yI[n]
for i = 3:

y(i) = *y(i-1) - *y(i-2) + x(i-2);
end

y = y(3:12);

% Ve x[n] va yln]

clf;

subplot(2,1,1);

stem(n, x);

aXiS([ ’ r = ’ ]);

xlabel ('Chi so n'); ylabel('Bien do'");
title('Tin hieu vao');

subplot(2,1,2);

stem(n, y);

aXiS([ ’ r = ’ ]);

xlabel ('Chi so n'); ylabel('Bien do'");
title('Tin hieu ra');

Thuc hién lai doan chuong trinh trén st dung ham filter.

Bai 5: Cho hé¢ thong roi rac thoi gian ¢ phuong trinh tin hiéu vao ra

y[n] = 1.2*x[n] — 0.85*x[n-1] + X[n-2].

Tinh va v& tin hiéu ra y[n] vai tin hiéu vao x[n] = [1.5-462.5-3000 0 0].

Bai 6: Poan code sau ddy tinh dap ung xung cua hé théng cho trong bai 5
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o\°

Xung luc don vi
=1 1;
Tinh hn]

b

oe

= [ - 1;
filter(b,a,x);

oo W

Thyc hién tinh dap ung xung h[n] su dung ham impz.

Bai 7: Doan code sau day thuc hién nhan chap h[n] tim duoc & cau 6 va tin hiéu x[n] ¢ cau 5

n=20:6;

% Dap ung xung

h=[ - 1;
% Tin hieu vao

x =1 - - 1;
y = zeros(1l,7);

% Tinh yI[n]

y(i) = y(i) + h(3)*=x(i-j+1);

end

% Ve x[n] va y[n]

clf;

subplot(2,1,1);

stem(n, x);

axis ([0, r = ’ 1)

xlabel ('Chi so n'"); ylabel('Bien do');
title('Tin hieu vao');

subplot(2,1,2);

stem(n, y);

axis ([0, r ’ 1)

xlabel ('Chi so n'"); ylabel('Bien do');
title('Tin hieu ra');

a. Nhan xét két qua nhan chap voi két qua tir cu 5
b. Thuc hién lai chuong trinh trén stir dung ham conv

Bai 8: Bo loc thap qua co phuong trinh tin hiéu vao ra

M

yln] = 1/Mx ¥~ (x[n — k)

dugc thyuc hién trong chuong trinh sau

n=0: )

% Thanh phan sin tan so thap
sl = cos(2*pi* *n) ;

% Thanh phan sin tan so cao
S2 = cos(2*pi* *n) ;

% Tin hieu ngo vao

x = sl+s2;

% Bo loc thap qua

M = ;

b = ones(1,M); a = 1;
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y = filter(b ,a ,x)/M;
% Ve tin hieu truoc va sau khi loc
clf;

subplot(2,2,1);

plot(n, sl);

axis([ ’ r T4 ]);

xlabel ('Chi so n');ylabel ('Bien do'");
title('Tin hieu #1");

subplot(2,2,2);

plot(n, s2);

axis([ ’ r T4 ]);

xlabel ('Chi so n');ylabel ('Bien do'");
title('Tin hieu #2");

subplot(2,2,3);

plot(n, x);

axis([ ’ r T4 ]);

xlabel ('Chi so n');ylabel ('Bien do'");
title('Tin hieu ngo vao ");
subplot(2,2,4);

plot(n, vy):

axis ([0, r =2, 21):

xlabel ('Chi so n'");ylabel ('Bien do');
title('Tin hieu ngo ra');

axis;

a. Chay chuong trinh trén va nhan xét tin hiéu ra sau khi qua b loc
. Thay ddi gia tri M lan luot tir 2 1én 5, 10, 15, 20. Nhan xét tin hiéu ngd ra
c. Cho M = 5. Thay dbi thanh phan tin hiéu s1 = cos(2*pi*0.2*n) va s2 = 0. Nhan xét tin
hiéu ngo ra.
d. Cho M = 5. Thay di thanh phan tin hiéu s1 = cos(2*pi*0.5*n) va s2 = 0. Nhan xét tin
hiéu ngo ra.

Bai 9: Xem hai hé thdng roi rac thoi gian dugc miéu ta boi phuong trinh tin hiéu vao ra
Hé théng 1:

y[n]=0.5x[n]+0.27x[n—1]+0.77x[n—2].

Hé thong 2:

y[n]=0.45x[n]+0.5x[n—1]+0.45x[n—2]+0.53y[n—1]-0.46y[n—2].

Piéu kién ban dau y[-2] = y[-1] =0

Poan chwong trinh sau tim tin hiéu ra cua hai hé thong trén véi tin hiéu ngd vao

X = €0S(2*pi*10*n/256) + cos(2*pi*100*n/256);

clf;

n=0: ;

x1 = cos(2*pi*10*n/ )
X2 = cos(Z2*pi* *n/ )
x = x1+x2;

% Tinh cac tin hieu
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al = 1;

bl = [ 1;

yl = filter(bl,al,x); % Tin hieu ngo ra cua
a2 = [1 - 1;

b2 = [ 1;

y2 = filter(b2,a2,x); % Tin hieu ngo ra cua

Q

% Ve cac tin hieu

subplot(2,1,1);

plot(n,yl) ;axis([ - 1)

ylabel ('Amplitude");

title('Output of System #1'"); grid;
subplot(2,1,2);

plot(n,y2) ;axis ([ - 1)

xlabel ('Time index n'); ylabel ('Amplitude');
title('Output of System #2'); grid;

he thong 1

he thong 2

Hé thdng nao loai bo tin hiéu tan sé cao tt hon.

C - LAY MAU TIN HIEU

Bai 10: Viét mét file script trong Matlab dé ldy mau mét tin hiéu hinh sin c6 bién d6 1a 1V,
tan s6 13 Hz véi tan sb 1ay mau fs = 10 Hz. V& dang cua tin hiéu trwéc khi ldy mau &
subplot thtr nhat biang ham plot va dang cua tin hiéu sau khi lay mau & subplot thir hai bang

ham stem.

Goi y: Tin hiéu lién tuc:  xa(t) = sin(2*pi*13*t).
Tin hiéu roi rac:  xs(n) = sin(2*pi*13*n) véi n=0:0.1:1.

Ngoai ra sinh vién st dung thém
chu thich cho d5 thi.

a. V& lai két qua thu duoc trén matlab.

cac ham ylabel, xlabel, title, axis dé

b. Tai tao lai tin hiéu twong tu tir tin hiéu s6. Nhan xét va giai thich.

Goi y: Dung mach loc thong thap dé tai

tao lai tin hiéu.

~\” sin[a(t—nTs)/Ts]
xr(t) - znz_oo (XS [n] n(t—nTs)/Ts )

xa = sinc((1/Ts)*t(:,ones(size(n))) - (1/Ts)*n(:,ones(size(t)))")*xs;

Bai 11: Viét file script trong Matlab dé lwgng tir hoa

mat tin hiéu sin vai tan s6 0.3125 Hz,

bién do 1V, duoc ldy mau véi tan s6 10 Hz bang mot mach ADC 8 bit. Sau do tai tao lai tin
hiéu nay bang mét mach DAC 8 bit twong tng, roi dung ham fft d¢ chuyén tin hiéu nay sang

mién tan sé nhu doan code sau:

n=0:0.1:102.3;

A=1;

xa = A*sin(2*pi*0.3125*n);
xs = floor(xa/ (2*A/278));
xat = xs* (2*A/2"8);
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xafft=abs (fft(xat,1024));
y = 20*1logl0 (xafft);

y = y(1:1024/2);

f = (0:length(y)-1)/1024;
figure

plot(f,y);

hold on

grid

hold off

Thay xat bang xa & dong so6 6 va chay lai chuong trinh. So sanh sy khac biét trong do
thi gitra 2 truong hop va giai thich.
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