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The general form of the sine wave we shall use (quite a lot of) is
as follows:

y = A.sin(2m.n.F,, /Fs)

where:

A is the amplitude of the wave,

F.. is the frequency of the wave, JUaxll
Fs is the sample frequency, da gall 22
n is the sample index. (ahsill Jama)diml) 23 5

MATLARB function: =in() used — works in radians Aial) A8



Math formula: v =a™*sm(277 + &)
MATLAB code:

duration=3;

f=440;

fs=1600;

time=(0:duration*fs-1)/fs;
y=0.8"sin(2*pi*f*time);sin ® & J=a%
plot(time,y);s =) ~ %

sound(y,fs);s )=Vl —sa & ‘---%|



Read, Play, and Visualize Audio Files

load handel.mat

audiowrite('handel.wav',y,Fs);\s jiss 23aY ea & gall 49,
ly,Fs] = audioread('handel.wav'); = sall ki 3¢1 5%
sound(y,Fs);—ldl J2i5% | & Figure 1 =

plot(y);® ==Y as )%

File Edit View |nsert Jools Desktof Window Help ™~
Ddde | B|NKRODLEL-| 7

1

-1 .

0 2 4 6 8
time=_(1:|ength(y_))!Fs; e gy el e e Ak g At Jsead (S il e
plot(time );s 1! % AP Alally (g0 31 39053 SR (0 5y gl (8 3l S (S

a1l sound(y) daale’ Cu yaty e§



Read Part of an Audio File

8 appdata load handel.mat
8 bact 2 - filename = 'handel.flac";
i bact2 3 - audiowrite(filename,y,Fs);
7 bact3 4 — samples =[1,2*Fs];%Read only the first 2 seconds samples is a vector of the form [start,finish].
2 [ bin s cleary Fs
5 | bugreport 6~ [v,Fs] = audioread(filename,samples); 4 Figure 1 - O X
8 client i sound(y,Fs), File Edit View Insert Tools Desktop Window Help
nte v 8- plot(y) NEHS| L RNTDE A
letails - =
Select a file to view details 0.8
Workspace @ 06
MName = Yalue
« filename 'handel.flac’ 04r
HFs 8192
Hsamples  [1,16384] 021
Hy 16384x1 doui... Command Window 0
audiowrite('handel.wav',y,Fs);
>> Untitled ool
>> Untitled2
>> Untitled?2 04}
>> Untitled2
>> Untitled2 LEy
>> Untitled2 . . . . | | . .
Jx >> JD'BG 2000 4000 6000 800D 10000 12000 14000 16000 18000

Agall 23 5 fs dal Bl e Giliall samples cuadh &8 4l
eV (e (pme g UnEl ey o8 A



* Play a single sound * Play multiple sounds

[y,Fs]=audinread{'handel.fla:"}; [y,Fs]=audioread('handel.flac");
sound(y,Fs); sound(y,Fs);
plot(y); pause(1);%stop for n second to contuniue
sound(3*y,Fs);
pause(‘l[};
sound(3*y,0.8*Fs);

B Create a audio object * Sequentially Play

= . .
audioplayer multiple sounds

B play
B playblocking clear all
, load handel;
* Play a single sound o = audioplayer(y, Fs)
clear all playblocking(p); %plays from beginning;
load handel: p = audioplayer(y,1.2* Fs);
p = audioplayer(y, Fs); playblocking(p);

play(p);
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Changing the Amplitudes

— Adjust volumes

— Question: do you think the volume goes up for 3,
5, and 7 times in the following example?

clear all
load handel;. | 5 sine g;"; dﬁd&d\_\ ?JSJ
p = audioplayer(1*y, Fs);playblocking(p); EAWR|

!

p = audioplayer(3*y, Fs);playblocking(p):
p = audioplayer(5*y, Fs);playblocking(p):
p= audioplayer(?"{y, Fs);playblocking(p)

)



Changing the Sampling Rates (1/2)

o E —

clear all
load handel;

- - \ X
p = audioplayer(y,1* Fs);playblocking(p): =l s
p = audioplayer(y,1.2* Fs);playblocking(p);
p = audioplayer(y,1.5* Fs);playblocking(p);
p = audioplayer(y, 2"Fs);playblocking(p);
clear all

load handel:
p = audioplayer(y,1* Fs);playblocking(p); ) )
< ) ¢ dady
p = audioplayer(y,0.8* Fs);playblocking(p); sl i
p = audioplayer(y,0.6* Fs);playblocking(
p = audioplayer(y, 0.4}'Fs):playblocking(p);




Change the Audio Signals

clear all
load handel;
p = audioplayer(y, Fs);playblocking(p);
J=flipud(y)
p= audioplayer(jl Fs);playblocking(p); == S 2 1%

beﬂ\w&u)ﬂeseaﬁ}d\a‘)uy\a‘)u\w&uﬁ



Volume Adjustment
P—— B —— .

— Soundsc scales the data so that the sound is
played as loud as possible without clipping

S be Aeb Gpea J) @il J a3 soundsc daglas

load handel.mat;

sound(y);

fprintf('press any key to contuine');pause
soundsc(y,Fs);



Record Audio Files

I —

e \We have seen how to read audio files

* We have learned how to play audio files
* Let’s create new audio files

— audiorecorder
— recordblocking



Audio Recording Example (1/2)

e

Record 5 seconds of your speech with a microphone, and play it back:

myVoice = audiorecorder;

disp('Start speaking.");
recordblocking(myVoice, 5);

disp('End of recording. Playing back ...");
play(myVoice);

— Default settings
* Sampling rate: 8000 Hz



Write Audio Records as Files (2/2)

— ——

e Combine recording, playing, and saving into
the following code

% Record your voice for 5 seconds.
clear all;

recObj = audiorecorder,

disp('Start speaking.")
recordblocking(recObj, 5);

disp('End of Recording.");

% Play back the recording.
play(recObj);

% Store data in double-precision array.
myRecording = getaudiodata(recODbj);
% Plot the waveform.
plot(myRecording);
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% Record your voice for 5 seconds.
clear all;

recObj = audiorecorder;

disp('Start speaking.’)
recordblocking(recObj, 5);

disp('End of Recording.’);

% Play back the recording.
play(recObj);

% Store data in double-precision array.
myRecording = getaudiodata(recObj);
% Plot the waveform.
plot(myRecording);

b=ones(5,1)/5;
y=filter(b,1,myRecording);

fprintf(‘to filter');pause;

figure;plot(y);

sound(y);
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