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NHAN XET CUA GIAO VIEN HUONG DAN

Piém lab report:
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LAB 06 CM3106: MULTIMEDIA COURSEWORK HANDOUT TIME-FREQUENCY
ANALYSIS

1. Tong quan vé Coursework va muc tiéu:

« Xay dung mét bo tong hop dua trén Fourier, ¢ tinh ning téng hop dang hat (granular

synthesis) trén MATLAB, v6i chirc nang chinh stra va phat lai &m thanh dua trén STFT.
Ung dung can cho phép chinh sira pho (spectrogram) cta am thanh va phat lai 4m thanh
da chinh stra theo cac yéu cau vé cao do va nhip do.

bam bdo cac chic nang co ban nhu diéu chinh cao dd, nhip d6 va bo sung mot s6 hiéu

ung am thanh co ban.

2. Cac yéu cau co ban cua Coursework:

Input &m thanh: Poc tap tin 4m thanh va tinh toan STFT dé tao phd.

Chinh sira pho: Hién thi va cho phép chinh stra pho thoi gian-tan s6.

Phat lai Am thanh: Thyc hién bién d6i ngugc STFT dé phat lai 4m thanh d3 chinh sta,
c6 thé kiém soét dugc cao do va nhip do.

B6 sung Granular Convolution: Ung dung k¥ thuat tong hop dang hat dé cai thién chat

luong 4m thanh.

3. Cac yéu cau bo sung deé dat diém cao:

Chirc ning phirc tap hon nhu thém 16p am thanh, lap lai va dao chiéu cic doan am
thanh, hodc 4p dung cac hi€u irng am thanh nang cao.

Cii thién giao dién nguoi dung: GUI c6 thé bao gdm cac diéu khién 4m thanh, hiéu tng
va tinh nang xuat 4m thanh.

Hb trg nhiéu 16p am thanh (polyphonic) va MIDI cho dau vao dir liéu.
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4. Thuc hanh

Tai va cai dat stft.m and istft.m

- > ThisPC > Data(D) > Application > MATLAB > Document

] @D = W T Sort ~ = View ~ “ee
MName Dam'ﬂodfgd Type Size
‘ D istft.m 10/30/2024 12:54 PM MATLAB.m.8.4.0 2KB ‘
‘ D stftm 10/30/2024 12:54 PM MATLAB.m.8.4.0 2KB ‘
D Untitled2.m 10/30/2024 12:51 PM MATLAB.M.8.4.0 1KB
D lab05DPTCM3106.m 10/23/2024 2:39 PM MATLAB.m.8.4.0 6 KB
|£| FormulaSnippetwav 10/23/2024 2:27 PM WAV File 6,722 KB

4.1. Tinh toan STFT

function D = stft(x, £, w, h, sr)

D = stft (X, F, W, H, SR) Short-time Fourier transform.

x: tin hi?u ??u vao, f: ?i?m FFT, w: ?i?m c?a s?, h: ?i?m nh?y
Tr? v? khung STFT, m?i c?t la FFT c?a m?t khung tin hi?u.

o° o

o\°

end

4.2. Vidu STFT va ISTFT

$4.2. Vi d? STFT va ISTET

load handel.mat; % T?i d? 1li?u am thanh

n = 512; % S? ?2i?m FFT

nhop = n/4; % S? ?i?m nh?y

Y = stft(y, n, n, nhop); % Tinh STFT

yback = istft (Y, n, n, nhop); % Téi t?o 1?i tin hi?u am thanh
sound (yback, Fs); % Phat am thanh tai t?o

4.3. Xay dung Spectrogram

load handel; % Get some audio

% stft parameters (can vary)

n = 512;

nhop = n/4;

Y = stft(y,n,n,nhop);

% Make Spectrogram

specy = abs(Y)/n;

% set left-hand coordinate origin
imshow (flipud (255*specy)) ;

colormap (hsv); %color display
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4 Figure 1 = O X
File Edit View |Inset Tools Desktop Window Help k]

DEELRNAROVDEL-A|0E | aD

4.4. Thay d6i nhip dd véi Phase Vocoder

% Get some audio

load handel;

% Half Speed

yslow =pvoc(y,.5,1024);

% Compare original and resynthesis
sound (y, Fs) ;

sound (yslow, Fs) ;

% Twice as Fast

yfast =pvoc(y,2,1024);

% Compare original and resynthesis
sound (y, Fs) ;

sound (yfast,Fs)

4.5. Thay doi cao do véi Phase Vocoder

% Get some audio

load handel;

% Pitch up a Fifth

ypvoc =pvoc(y, 0.66666);

ypitch = resample (ypvoc,2,3); % NB: 0.666 = 2/3
sound (y,Fs);

sound (ypitch, Fs);

sound (y (l:length(ypitch)) + ypitch, Fs);
% Pitch up an octave

ypvoc =pvoc (y, 0.5);

ypitch = resample (ypvoc,1,2);

% Pitch down an octave

ypvoc =pvoc (y, 2);

ypitch = resample (ypvoc,2,1);
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4.6. Loai bé tap Am (Hum Removal)
close all, clear all;

[v,Fs] = audioread('FormulaSnippet.wav'); % Get some audio
reply = input ('Press return to play sound? ');

figure (1)

plot (y);

title('Orignal Wav, Y');
sound (y, Fs)

% stft parameters (can vary)
n = 1024;

nhop = n/4;

Y = stft(y,n,n,nhop);

[yn, ym] = size(Y);

4 Figure 1 == O X

File Edit View |[Inset Tools Desktop Window Help ~
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figure (2)

imshow (255*abs (Y) /n)
colormap ('hsv')

title ('Y Input Spectrogram')

% Edit example cut a chunk out of Y Hum in
$Rows 20:22 around 160HZ (= 20*Fs (= 8192)/ n (=1024) )

Yedit = Y;

Yresidual = zeros(yn,ym);
Yresidual (20:22,:) = Y (20:22,:);
Yedit (20:22,:) = 0;

# Fguw 2 - o x
Bie ESt Yew |met Jock [ektcp Window telp
D3dS NN NUBEL-A 08 D

reply = input('Press return to play edited sound? '");

figure (3)

imshow (255*abs (Yedit) /n)

colormap ('hsv')

title('Edited Yedit Spectrogram')

* Figue? = o x
fle (ot Yew ot Josk Desttop Window Help

Nad& KN O09CL-QA0DE =D

figure (4)

imshow (255*abs (Yresidual) /n)
colormap ('hsv')

title('Filtered Hum Spectrogram')
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& Figure 4 - o X
foo f%¢ Yew et Jockh (Qimsking Pindow Help
NAdde §h “L083&4-2/ 08 s

Fittered Hum Spectrogram
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o)

% Remake sound
yedit = istft (Yedit,n,n, nhop);

sound (yedit, Fs)
reply = input('Press return to play residual sound? ');

figure (5)
plot (yedit)
title('Yedit'")

figure (6)

plot(yedit(l:length(yedit)) - y(l:length(yedit))")
title('Yedit residual')

o)

% Play residual
sound (yedit (l:length(yedit)) - y(l:length(yedit))',6Fs);
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