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NHAN XET CUA GIAO VIEN HUONG DAN

Pi¢m lab report:
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LAB 2.1 AUDIO PROCESSING
I. Thw vién mugtage.mp3
a) Cai thw vién mugtage
- M¢& anaconda va base multimedia va mé cmd pompt
- Search tir khoa “how to install mutagen.mp3 on anaconda”

https://anaconda.org/conda-forge/mutagen

ackages / mutagen
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nhap I¢énh:
conda install conda-forge::mutagen

_) ANACONDA

1

ackage metadata (repodata,is

environment: done

ad\envs\multinedia

added / u

- conda e mutagen

The following tages will be domnloaded

package |

——————— e | m e —

p following NEW packages will ba INSTALLED

mutagen conda~forge/noarch: inutagen~1

Proceed (Llyl/n)? y

conda

0
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Két qua: da cai dit dwoce thw vién mutagen

T CAWINDOWS\system32omid.

environment location: C:\Users\y®ns2)\ wes\nultinedia

.8~pyhdBedlab_8

b) Thwe hién Iénh code python sau:

from mutagen.mp3 import MP3

def show_mp3_properties(file_path):
# Load the MP3 file
audio = MP3(file_path)

# Get properties

duration = audio.info.length # Duration in seconds

bitrate = audio.info.bitrate / 1000 # Bitrate in kbps
sample_rate = audio.info.sample_rate # Sample rate in Hz
channels = audio.info.channels # Number of channels

# Print properties

print(f*File: {file_path}")
print(f"Duration: {duration:.2f} seconds")
print(f"Bitrate: {bitrate} kbps")
print(f*Sample Rate: {sample_rate} Hz")
print(f"Channels: {channels}")

# Example usage
file_path = "example.mp3" # Replace with your MP3 file path
show_mp3_properties(file_path)
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- Tai xudng 1 file .mp3 c6 do dai khoang 30s va cho vao Data cta thu muc multimedia. Sau d6
ldy duong dan Copy Relative Path rdi cho vao phan demo example usage:

file_path = "Data/musicDemo.mp3" # Replace with your MP3 file path

C:\Multimedia\ThucHanh\Tuan02\BaiTap01.py
a BaiTap0l.py*® X
ithor: admin

from mutagen.mp3 import MP3

def show_mp3_properties(file path):
L +h £21a

audio = MP3(file_path)

# Get pr

duration .info.length
bitrate = audio.info.bitrate / 1
sample_rate = audio.info.sample_
channels = audio.info.channels

# Examp
file p "D LcDemo . mp3 ™
show mp3_properties(file path)
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Két qua:

£% Spyder (Python 3.8)

flle EGit Search Sowrge Run Debug Coosoles Projects s View Melp

B & B 8

MP3
file_path):

file_path)

duration = audio.info. length

bitrate = audio.info.bit / 1008
sample_rate = audio.info.sample rate
channels 0. chi

file patt

28 show_mp3 propertiesffile path)l

(8 Canscle 1A X

»po- Syt e 3

IPython 8.12. -~ An enhanced Interactive Python,

runc
File: Data/m
Duration: 28.2
Bitrate: C
Semple Rate: 44100 Hz
2

Channe
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II. Thwe hanh bai Lab 2.1

1)Muc dich yéu ciu :
+Cung c6 kién thirc vé SIGNAL, AUDIO, sampling, sampling-rate, bit-rate, ...
+Tiép can thu vién xtr 1y tin hi¢u Audio, cac API ho tro,...

Uncompressed Audio Formats

WAV (Waveform Audio File Format): Commonly used on Windows systems.

AIFF (Audio Interchange File Format): Developed by Apple for Mac systems.

Raw digital audio format used in CDs and

PCM (Pulse-Code Modulation): DV/Ds

Lossless Compressed Audio Formats

FLAC (Free Lossless Audio Codec): Popular for high-quality audio storage.

ALAC (Apple Lossless Audio Codec): Apple’s lossless format.

WAVPACK: Another Ipssless format that supports hybrid
compression.

Lossy Compressed Audio Formats

MP3 (MPEG Audio Layer I11): Widely used for music files.

AAC (Advanced Audio Coding): Comm_only used in Apple devices and
streaming.

OGG (Vorbis): Open-source alternative to MP3.
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2)Tai liéu tham khao

a)https://realpython.com/playing-and-recording-sound-python/#playsound

Table of Contents

e Playing Audio Files

(@]

O

O

o

o

O

O

o

o

(e]

O

playsound
simpleaudio
winsound
python-sounddevice
pydub

pyaudio

Recording Audio

python-sounddevice
pyaudio

Saving and Converting Audio

wavio
soundfile
pydub

Comparison of Audio Libraries
Conclusion: Playing and Recording Sound in Python
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Phat tap tin am thanh
e phéat am thanh

& Koal Fython

Jope 1cies for pla 1ds.* With this module, you

4 cod

can play & sound fite with a single line ¢

froe playsousd Iepiet glayioud
Playsound( )
The di entat of plmysound states that it has been tested on

WAV and MP3 files, but it may work far other file formats as well

Thes librar last updated in June 2017, )t spems to work well at

e, bt it's not clear wh of it will st

the timse of wniting

SUPRors newer Bython release

® dm thanh don gian

simpleaudio

playsoung

cross-platform library for playt mono and

The |

Ing code can be

18 ¢c am thanh don gian
terminating the script UIC\:IP( sisplesudio as e
- Fllenans ‘Oata/exomple_ WAV, way "
wave_obl sa MaveGbiect, from_uave_file(filenine )
play_obl = wave_ob3.play()
play wait_done() @& wait until sound has finished playing

d 1o play & WAV Tile, and wait lor the it 1o linlsh playing bedore

1

spoct Sleplcavtio o sa

Filoname

wave_obj © wa Mavedbiect from wave file(filenmme]

play ob) - 1.play()

play_ob] malt &0

WAV es contain a sequence of bits representing the raw avdso
data, as well as headers with metadata in RIFF (Resource

inteschange File Format) format

For CD recardings, the industry stanc

L= (an individual s

16-bit value, a1 44100 sample
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° tiéng vang

winsound

ule to

you can use the built-in

ind ying machinery. Playing 3 WAV file can be

winsound
filename = e W
winsound.PlaySound(filename, wi

Jata/exan > WAV

winsound

winsound,Beep (1060,

33

filenaee

wimcond PlaySound(filesase, winvound . ShD_FILENGE

nd does not supgort playback o

ne
file w you to & e
winsound, plfrequency, duration). =Or exam youcand

1000 Kz tone for

winseund Beep( 1009, 160) t f

e python-sounddevice

python-sounddevice

As stated in its documantation PrOVIOeS

s for the PartAudio libirary and a few corverience fun

v record NumPy array ntaining audio

38

1o play WAV files, nuspy ang soundf i 1o nesd to be

as NumPy arrays

WAV files

pnPy array and play it back

w sousddpaiow e it

mpoct soundfile of

tilenane

data, s sf read(filonase, dtyps

iy (data, Fs)

d.walt{) » .

The line coMaming f .read( ) extracts the raw audio data, as well as

the sampling rate of the file as stored in its RIFF header, and
ensures that the

Help

conddevice watt

the saund linishes playir

wail done

pip install
pip install
pip install

import sounddev
import soundfile as sf

filename = ‘Datu/example WAVI.wav
¥ Extroct dats and sampling rate from flle
data, fs = sf pead(filename, dtype=‘floar3z')
sd.play(data, fs)
status = sd.wait()

# Wait until file is done playing
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e pydub

fs = sf.read(filenawe, dtype='flo
pydub sd (data, )

status = sd.wait()

Although can open and save WAY files without any

rs, you need to have an audio playback packajge

pip instell pydud

10 play saudio. sinpleaudio 1s Str Mgy recammmended, dut

L0, 1iplay, and avplay dre slternative options from pydud impoct AudicSagment
from pycub.playbsck lsport
sound = AudiaSegmwent. froo_wav( '‘Oote/evmmple_ &3¥1. srv')

The following code can be used to play a WAV file with pydub STaytopund)

» pydul Ieport Audiosegsent

® pydub.playbsck imp T play

Apdicsegeent . from wav(

y{sound)

norder to play back othér audio types, such as MP3 hles, ar
should be instalted. Have a look at the ol

youbs for Instructions, As an alternative to the steps described in the

jocumentatior provides bindengs for { fapeg, and

can be installed using pip

e amthanh

w! wave. opaen(filename,
yaud Py )
rean f R eeat_fros width
hanme s wf, getocharemls(),
rate wf getframerate(),
output
1o wt _readframes(chunk)

Stream writa(data)

dato -« wf. readframes{chunk)

Ghi am thanh
python-sounddevice
am thanh

Lwu va chuyén d6i Am thanh

Wavio

tdp tin dm thanh

pydub

So sanh cac thw vién am thanh

Két luan: Phat va ghi Am thanh trong Python
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b)https://www.it-jim.com/blog/audio-processing-basics-in-python/

{thuc hanh}

Soundfile:

WINT1 () > Multimedia

#bTaptin am thanh
; import soundfile as <f
LB Detall ¥, sr = sf.read( 'oata/exomple wavi.wav')
print(y.shape, y.dtype, sr)
Tyt st.write(‘out.wav', y, sr)
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Librosa:

#Librosa

import librosa

y, sr = librosa.load( 'C:\Multimedia\Data\example WAV1.wav', sr=None);
y, sr = librosa.load('C:\Multimedia\Data\example WAV1.wav', sr=44100);
filename = librosa.example( 'hutcracker');

y, sr = librosa.load(filename, sr=None);

Console 1/ X

ort librosa
librosa.load( 'C:
librosa.load( 'C: \Mu
: fllpnamﬁ = librosa. PKamplP( nutc
.y, sr = librosa.load(filename, sr= ;
C: \prr5\vﬂnaz\anaconda+\Pnu5\mu1t1med1a\11b ite-packages\paramiko\transport.py:219:
CryptographyDeprecationWarning: Blowfish has been deprecated and will be removed in a future relea
"class": algorithms.Blowfish,

#Visualize the waveform with matplotlib:

plt show()
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# Or an STFT spectrogram in dB:

{hp.aba{d], refecg wamx)

#SoundDevice

#SoundDevice

import sounddevice as sd

y, sr = librosa.load( 'C:\Multimedia\Data\example_WAV1.wav', sr=None)
# This is mono playback, stereo is a bit trickier

sd.play(y, sr)
sd.wait()

Console 1/4 X
n [16]:
.t port sounddevice as sd

: sd.play(y,
- sd.wait()
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#PyDub

import pydub

import pydub.playback

a = pydub.AudioSegment.from mp3( 'C:\Multimedia\Data\example WAVI.wav')
pydub.playback.play(a)

O Console 1/A X

In [20]:
. import pydub
: import pydub.playback
.. a = pydub.AudioSegment.from_mp3( 'C: \Multimedia\Data\example WAVI.wav')
: pydub.playback.play(a)

# AudioSegment a can be easily converted to numpy if needed.

#AudioSegment a can be easily converted to numpy if needed.
y = a.get_array_of_samples()
sr = a.frame_rate

y = np.array(y)[::2]
print(type(y), y.shape, y.dtype, sr)

y = y.astype( 'flogt32') / 1eeee
y -= y.mean()

sd.play(y, sr)
sd.wait()

(l Console 1/4 X

In [21]:
-y = a.get array of samples()
: sr = a.frame_rate

.2y = np.array(y)[::2]
.- print(type(y), v.shape, y.dtype, sr)

..oy = y.astype( "float32") / 10000
cy -= y.mean()

..: sd.play(y, sr)
-..: sd.wait()
<class "numpy.ndarray'> (262094,) intl6 44100
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#TorchAudio

y.dtype, =r)
) /1 10000

! oMl tisetig\Deraisuxisliosy vl )
¥}, y.shape, y.dtype, y.device)

torchaudio. save( 'outComwrthdV wou ', y, or)

sd.play(y.nuspy()(8]), 35r)

sd. weit()

#Play this with sd (one of the 2 channels):

165  #Play this with sd (one of the 2 channels):

sd.play(y.numpy()[@], sr)
sd.wait()

a Console 1/4 X

n [25]:
. sd.play(y.numpy()[@], sr)
: sd.wait()
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bl)https://pysoundfile.readthedocs.io/en/latest/ {thuc hanh}
Truy cap trang website sau:
https://python-soundfile.readthedocs.io/en/latest/
Breaking Changes
Installation:

pip install soundfile
Read/Write Functions

wcHanh > Tuan02 t
175 import soundfile as sf

data, samplerate = sforead( 'C:\Multinedia\Data\example AvIowav ")
stowrlte( 'new file.floc', data, samplerate)

sd.play(y.numpy()[8], <
sd.wait{)

soundfile

data, samplerate = s
st . write( 'm

#Block Processing

179 #Block Processing
import numpy as np
import soundfile as sf

rms = [np.sgrt(np.mean(block®**2)) for block in
st.blocks( 'C:\Multimedia\Data\example WAV1.wav',
blocksize=1024, overlap=512)]

Q Console 1/4 X

In [28]:
...: import numpy as np
- import soundfile as sf

rms = [np.sqrt(np.mean(block**2)) for block in
sf.blocks('C: \Multimedia\Data\example WAVI.wav',
blocksize=10824, overlap=512)]
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# SoundFile Objects

186 ksoundFile Objects
import soundfile as sf

with sf.SoundFile( 'C:\Multimedia\Data\example WAVI.wav', 'r+") as f:
while f.tell() < f.frames:
pos = f.tell()
data = f.read(1024)
t.seek(pos)
f.write(data*2)

O Console 1/4 X

Error opening ‘myfile.wav': Error : major format is @.

\Multimedia\Data\example WAV1.wav', 'r+') as f:
.frames:
pos ..
data = f.read(1824)
f.seek(pos)
f.write(data*2)

#RAW FILES

channels«<1, samplerate«44100, subtype
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# Virtual 10

206 #VirtualIo
import soundfile as st
with open(‘'new file.flac', 'rb') as f:
data, samplerate = sf.read(f)

Q Console 1/4 X

mport soundfile as sf
th open('new file.flac', 'rb') as f:
data, samplerate = sf.read(f)

import io
import soundfile as sf
from urllib.request import urlopen

O Console 1/4 X

port io
rt soundfile as sf
urllib.request import urlopen
url = "http inyurl . com/shepard-risset”
data, samplerate = sf.re io.BytesI0O(urlopen(url).read()))
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# In-memory files

% In-memory files
import io
import soundfile as sf

def ogg2wav(ogg: bytes):
ogg buf = io.BytesIO(ogg)
ogg buf.name = "file.ogg"’
data, samplerate = sf.read(ogg buf)
wav_buf = io.BytesIO()
wav_buf.name = ‘file.wav’
st.write(wav _buf, data, samplerate)
wav_buf.seek(®) # Necessary for "“.read()  to return all bytes
return wav_buf.read()

(B Console 1/4 X

In [37]:
: import io
: import soundfile as sf

def ogg2wav(ogg: bytes):
ogg_buf = io.BytesIO(ogg)
ogg_buf.name = 'file.ogg’
data, samplerate = sf.read(ogg buf)
wav_buf = io.BytesIO()
wav_buf_name = 'file.wav’
sf.write(wav_buf, data, samplerate)
wav_buf._seek(8) ' for =
return wav_buf.read()

#Write 10 frames of random data to a new file:

B sterea_filewav

233 import numpy as np
import soundfile as sf
sfowrite( 'stereo file.wgu®, np.random,randn{1@, 2), 43108, ‘PcM 24')

B Commplo IJA X

numpYy np
soundfile

sf.write(
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c)https://www.pythonforengineers.com/audio-and-digital-signal-processingdsp-in-python/

{thuc hanh}

Link: https://new.pythonforengineers.com/blog/audio-and-digital-signal-processingdsp-in-
python/

pit,subplot{i,1,1)
plt.titie("originul sine wave")
¥ tieed Lo odd empty space, else svérything looks scrunched up!
pit,subplots_adjust(hspaces.%)
plt.plot(sine wavel (500])
pltisubplor(3,1,2)
pit ritin{ "Moisy wave™)
It.plot(sine noise[:2000]) nave pise’ is not defined
subplor(3,1,3)
vitle("original + Noige"™)
It.plot{combined signal]:3006])

show( )

https://docs.python.org/3/library/mm.html (tham khao)
https://docs.python.org/3/library/unicodedata.html (thyc hanh

unicodedata

unicodedata. lookup( "LE4

https://matplotlib.org/tutorials/introductory/pyplot.html {thu vién tham khao}
pip install scikits.audiolab==0.11.0
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3) Cong cu : Python programming language
a)Python IDE hodac PYTHON command line (trén LAPTOP)
b)Cai dat cac thu vién hd tro
Céau Iénh cai dét : pip install <gbi cai dat>
Vd : pip install numpy
pip install simpleaudio
pip install matplotlib

4)Thyc hién: theo huéng dan trong LINK
Vao trang https://realpython.com/playing-and-recording-sound-python/#playsound

> Cai dat thu vién (néu chua c6): md CMD trén Windows, gd pip install simpleaudio, cai
xong chay python -> g6 1énh import simpleaudio as sa ki€ém tra 10i...

Version 18.8.22631.4837]

A\LL rights reserved

p instail simpleaud
simpleaudio in c:\users\yBns2\anaconda3\e a\lib\site-packages (1.8.4)

simpleaudio

Import simpleaudio as sa3

Vao trang https:/file-examples.com/index.php/sample-audio-files/ download file mau
Wav file va luu trong D:\

M¢ notepad viét chuong trinh *.py luu trong mét thu muyc{thuong 13 chung véi thu muc
cua file Wav)

Chay thtr code : >python baitapl.py

Luu cac bai tap trong thu muc, nén va ndp (cubi gio thuc hanh)

vV ¥V V¥
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