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NHAN XET CUA GIAO VIEN HUONG DAN

Piém lab report:
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LAB 05 — Cai bat Matlab
CM3106: Multimedia Tutorial/Lab Class 1

1. Song sin va am thanh:
a. Phuong trinh tong quat cia song sin:
y=A.sin(2z.n.Fw/Fs)
I. Alabién d¢.
ii. Fwlatan sb song.
iii. Fsla tan s6 mau.
iv. n1achi sé mau.
b. St dung ham sin() trong MATLAB dé tao song sin theo don vi radian.
2. Tao song sin co ban trong MATLAB:

a. V& do thi ctia mot chu ky song sin don gian.

D: » Application » MATLAB » Document & Figure 1 = = X
t’j Editor - D\Apphication\MATLAB\Decument\ labUSDP TCM3106.m File Edit Yiew |nset Jools Desktop Window Help »
0SDPTCM3106 Y S = O Y,

WbOSOPTCMIT06m < | % NSHe R RODRL-(Q[0"
: s e B g Simple 1 Period Sine Wave
2~ 1=0:0.2:2%p1; -

= y = sin(4)

g figure(l)
= plotiy): 05}
é . . - - .

b. Thay dbi bién do song sin bang cach nhan véi hé s6 khuéch dai.
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9
10 $ Now Change amplitude
It = amp = 2.0;
12 - y = amp*sin(i);
3= figure (2)
14 — plot(v)
15 = title('Simple 1 Period Sine Wave Modified Amplitude’
4 Figure 2 3 O X
File Edit View |Inset Tools Desktop Window Help
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fx >> \ /
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_2 I i I i \_.L/ i
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c. Thay ddi tin s6 séng bang cach diéu chinh s6 hrgng miu (s6 chu ky, thoi
gian).

F s = 11025;

F w = 440;

nsec = 2;

dur= nsec*F s;

n = 0:dur;

y = amp*sin(2*pi*n*F w/F_s);
figure (3)

plot(y(1:500));

title('N second Duration Sine Wave');
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% To plot n cycles of a waveform
ncyc = 2;

n=0:floor (ncyc*F s/F w);

y = amp*sin (2*pi*n*F w/F_s);
figure (4)

plot(y);

title('N Cycle Duration Sine Wave');

N Cycle Duration Sine Wave
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3. Tao s6ng vudng va séng ring cwa:
a. MATLAB hd trg tao song vudng va song ring cua bang cach sit dung ham

square() va sawtooth().

%$3. T?0 sébng vudbng va sbébng r?ng cla:

% Square and Sawtooth Waveforms created using Radians
ysq = amp*square (2*pi*n*F w/F_s);

ysaw = amp*sawtooth (2*pi*n*F w/F s);

figure (6);

hold on

plot(ysqg, 'b");

plot(ysaw, 'r'");
title('Square (Blue)/Sawtooth (Red) Waveform Plots');
hold off;
l “ Figure & (=] >< 3
| File Edit View [nsert Jools Desktop Window Help ~

MOE e | SN ODRL- Q 0B =
Square (Blue)/Sawtooth (Red) Waveform Plots
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4. Lgc tin hi¢u véi b loc IIR/FIR:

a. MATLAB cung cép ham filter() dé loc dit liéu dua trén cac bo loc sb duge mo ta

bdi cac vector A va B.

%4. L?c tin hi?u v?i b? 1?c IIR/FIR:
£g=4000;
£a=48000;
k=tan(pi*fg/fa),
=1/ (1l+sqgrt(2)*k+k"2);
)=—2/ (1+sgrt (2) *k+k"2) ;
)=1/(1l+sgrt (2) *k+k"2) ;
) 1/
)=2*(k*2-1)/ (1+sqrt (2) *k+k"2) ;
)= (1 sqgrt (2) *k+k"2) / (1+sgrt (2) *k+k"2) ;
Ap d?ng b? 12c IIR vao tin hi?u
input signal = randn(l, 1000); % Vi d? tin hi?u ng?u nhién

(1

(2
(3
(1
(2
(3

o

% L?c tin hi?u
filtered signal = filter(b, a, input signal);

% Hi?n th? tin hi?u ?2& 17?c
plot(filtered signal);
title('Filtered Signal');

[

Z Figure 6 — O
File Edit View |Inset Tools Desktop Window Help
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b. C6 thé tao cac bo loc b?mg tay hodc sir dung cac bd loc dinh sin trong MATLAB

nhu Butterworth.

%4b.Cod th? t?0 céc b? 1?c b?ng tay ho?c s? d?ng cac b? 1?c ??nh
s?n trong MATLAB nh? Butterworth.
$[b, al] = butter(n, Wn, 'type');

fs = 48000;
fc = 4000; T?n s? c?t

Wn = fc/ (fs/2); T?n s? c?t binh th??ng hdéa (0 ??n 1)
% Thi?t k? b? 1?c Butterworth b?c 4

[b, a] = butter (4, Wn, 'low');

filtered signal = filter(b, a, input signal);

freqgz (b, a);

o©°

T?n s? 1?2y m?u

o°

o°

& Figure 6 O X
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5. Bién doi Fourier trong MATLAB:
a. Ham fft() va fft2() duoc s dung dé thuc hién phép bién doi Fourier rdi rac 1D va
2D.
b. Sau khi thuc hién phép bién d6i Fourier, ¢ thé tryc quan hoa phd bién do va pho
pha trong MATLAB.
c. Cong thirc dé chuyén dbi tir diém mau sang tan sé cho phép v& d thi phd Fourier
trén truc tan sé Hz.

6. Vidu vé do thi phé Fourier trong MATLAB:
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a. Cac vi du vé cach biéu dién pho bién do va pho pha sau bién do6i Fourier.

# Figure 5
File Edit View lrmn Jools Desktop Window Help
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b. Cach sir dung dai logarit d¢ hién thi ph6 Fourier.
E Figure 2 = O ]
File Edit View |Inset Tools Desktop Window Help ~
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%$6bCach s? d?ng d?i logarit ?? hi?n th? ph? Fourier.

N=16;

X=C0S (2*pi*2* (0:1:N-1)/N)';

figure (1)

subplot (3,1,1);

stem(0:N-1,x,"
axis([-0.2 N -1.2 1.21);
legend('Cosine signal x(n)'");
ylabel('a)");
xlabel ('n \rightarrow');

X=abs (fft (x,N)) /N;

subplot (3,1,2);stem(0:N-1,X,"'.");
axis([-0.2 N -0.1 1.17]);

legend ('Magnitude spectrum [X(k)|[|");
ylabel ('b)"');
xlabel ('k \rightarrow')

N=1024;

")

X=C0S (2*pi* (2*1024/16)* (0:1:N-1) /N) ';

FS=40000;

f=((0:N-1) /N) *FS;
X =abs (fft(x,N))/N;
subplot (3,1,3) ;plot(£f,X);

axis ([-0.2*%44100/16 max (f)

legend ('Magnitude spectrum [X(f)[");
ylabel('c) ") ;
xlabel ('f in Hz \rightarrow')

figure (2)

subplot (3,1,1);
plot (f,20*10gl10(X./(0.5))
axis ([-0.2*%44100/16 max (f)

);

-0.1 1.11)>;

-45 20]);
legend ('Magnitude spectrum |[X(f) | ..in dB');
ylabel (' |X(f) | in dB \rightarrow');
xlabel ('f in Hz \rightarrow')
# Figure 1 = 0 X
File Edit Yiew |nset Jools Desktop Window Help
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7. Spectrogram va hién thi pho theo thoi gian:
a. Spectrogram dugc dung dé phéan tich phan b tan s theo thoi gian ngan (Short-
Time Fourier Transform - STFT).

load ('handel")
[N M] = size(y):

figure (1)

spectrogram(y, 512,20,1024,Fs) ; e S

[ & Figure 1 - o x|
{ Ble Edit Yiew nset Jools Desktop Window Help |
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b. MATLAB cung cip ham spectrogram() dé v& ph6 am thanh theo thoi gian.

fs = 1000; % T?n s? 1?2y m?u (Hz)
t = 0:1/fs:2-1/fs; % Th?i gian 2 giédy
X = cos(2*pi*100*t) + sin(2*pi*200*t); % Tin hi?u t?ng h?p v?i 2 t?n s?

% V? spectrogram

figure;

spectrogram(x, 256, [1, [], fs, 'yvaxis');
title('Spectrogram c?a tin hi?u');

xlabel ('Th?i gian (s)');

ylabel ('T?n s? (Hz)');

colorbar; o
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8. Vi du vé Spectrogram ciia bai hat:
a. Trinh bay cdch Aphex Twin nhung hinh anh vao spectrogram cua ban nhac.
b. C6 thé st dung MATLAB dé tao va hién thi hinh dnh nhing trong 4m thanh thong
qua spectrogram.
9. Chuyén déi tir hinh édnh sang Am thanh:
a. MATLAB cung cap mot doan ma dé chuyén doi hinh anh thanh 4m thanh bang
cach anh xa cac ddy pixel trong hinh anh véi cac tan sé Am thanh.
b. Am thanh két qua c6 thé dugc luu dudi dinh dang .wav va biéu dién bang cach st

dung spectrogram.
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