M@dn: Phat trién hé théng da phwong tién

Ho Phic Lam - LT04 — 26/08/2024

l. Process of AD conversation
- chuyén ddi analogy digital
-- lay mau:

0 ->255 gi4 tri => tong cong 256 gid tri s nguyén

Logarite log 256 = 8, ¢6 nghia 1a 1 s& nguyén cd 1 chudi 8 bits = > mdi s6 nguyén biéu

dién 1 chudi nhi phan 8 bit
0 => 0000 0000

1 =>0000 0001

254 => 1111 1110

255 =>1111 1111

M& rong mirc mién chtra cac gia tri

300 muc => 256 muc

Il. Cong thirc Bit-rate

Bit-rate = (tan s6 lay mau) x Chiéu dai chudi ma hoa

Bit-rate = Fs x B (bps): bits per second
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Vd1: cho tan s6 ldy méu Fs= 44 100 hz; chiéu dai chudi ma hda Ia 16 bit. Hay tinh
téc dd truyén bit (bit-rate)

Giai
Bit => Binary digit => bit ( 0 hoac 1)
Bit-rate = Fs x B = 44 100 x 16 = 705 600 (bps) bit trén gidy
Nghia 14 trong 1 second -> thiét bi truyén 705 600 bits

Vd2: trong qua trinh ma héa PCM(Pulse code Modulation), ngudi ta co tan sé lay

mau 14 22 500 hz, biét chudi mi héa la 16 bits. Hay xac dinh toc d truyén?
Giai:

Tan sé lay mau: 22 500hz

Chudi ma hoa 16bits

Bit-rate = Fs x B =22 500 x 16 = 360 000 bps

ITI/ Pinh ly Nyquist:

Fs toi thiéu >= 2 X fmax (tan so tin hiéu dir liéu cua audio va ldy max vi né c6 1 dai s6)

--néu lay khong di thi s& gay hién twong méo ma tinh hiéu

Sampling Rate and PCM Data Rate

) Sampling Bits per Data
Quiality ) Freg. Band
Rate (KHz) Sample RateKbits/sKbytes/s
Telephone 8 8 (Mono) 648 200-3,400Hz
AM Radio 11.025 8 (Mono) 88.211.0 100-5,000Hz
FM Radio 22.050 16 (Stereo) 705.688.2 50-10,000Hz
CD 44.1 16 (Stereo) 1411.2176.4 20-20,000Hz
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Vd3: Cho dir liéu Am thanh telephone cé dai bang tan tir 200 — 3,400 hz. Biét chiéu
dai chudi ma hda trén cac mau dir liéu la 8bits,
a)Hay xac dinh tan sé 1dy mau 16n nhat fmax
b)Hay xac dinh tan sé ldy mau theo dinh Iy Nyquist?
¢)Tinh toc d6 truyén dit liéu trén thiét bi?
d)Dung luwong luu tin hiéu trén thiét bj (6 cang) trong thoi gian 1 pht 30 gidy?
Giai
a) fmax = 3400 Hz (tan s6 16n nhat cua dai bing tan)
b) theo dinh ly Nyquist Sampling ta co,
Fs >= 2 * fmax
s =2 * 3400 => 6800 Hz
¢)Toc do truyén dix liéu Bit-rate
Bit-rate = Fs * B = 6800 * 8 = 54 400 (bps)
Trong d6: Fs: 1a tan sb lay mau

B: lugng ma hoa, chiéu dai chudi ma hoa
d) Dung luong luu dit liéu C = Bit-race * t = 54 400 * 90 (giay) = 4 896 000 bits

C d6i sang bytes = 612 000 bytes

(d6i 1 pht 30 gidy = 90 giay)
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Vd4: Cho dir liéu AM Radio c6 dai bing tan tir 100 — 5,000 hz. Biét chiéu dai chudi

ma hoa trén cac mau dir liéu |2 8bits.

a)Hay xac dinh tan sé 1dy mau 16n nhat fmax

b)Hay xac dinh tan sé ldy mau theo dinh Iy Nyquist?
¢)Tinh toc d6 truyén dit liéu trén thiét bi?

d)Dung luong luu tin hiéu trén thiét bj (6 cang) trong thoi gian 2 phut 15 giay? (don vi C:
bytes)

Giai
4a) tan s ldy mau 16n nhét fmax = 5 000 hz
4b) Fs >= 2 * fmax => Fs = 2 * 5000 = 10 000Hz
4c) Tdc do truyén Bit-rate = Fs * B = 10000 * 8 = 80 000 (bps)
4d) C = Bit-rate * t = 80000 * 135 = 10 800 000 bits = 1 350 000 bytes

(d6i 2p30s =135 giay)

Vd5: Cho dix liéu FM radio c6 dai bing tan tir 50 — 10,000 hz. Biét chiéu dai chudi

ma hoa trén cac mau dir liéu 12 16 bits,

a)Hay xac dinh tan sé 1dy mau 16n nhat fmax

b)Hay xac dinh tan sé lay mau theo dinh Iy Nyquist?

¢)Tinh téc do truyén dix liéu trén thiét bi?

d)Dung luong luu tin hiéu (bytes) trén thiét bi (6 cang) trong thoi gian 1 phit 5 giay?
Giai

5a) tan s6 1ay mau 16n nhat fmax = 10 000 Hz

5b) Fs >=2%* fmax => Fs =2 *10000 =20 000Hz
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5¢) Toc do truyén Bit-rate = Fs * B = 20000 * 16 = 360 000 (bps)
5d) C = Bit-rate * t = 360000 * 65 = 23 400 000 bits = 2 925 000 bytes

(ddi 1p5s =65 gidy)

Vd6: Cho dir liéu CD c6 dai biing tin tir 20 -> 20000 hz. Biét chiéu dai chudi ma hoa

trén cac mau dir ligu 1a 16 bits.

a)Hay xac dinh tan sé tin hiéu fmax ?

b)Hay xac dinh tan sé ldy mau theo dinh Iy Nyquist ?
¢)Tinh téc do truyén dir liéu trén thiét bi ?

d)Dung luong luu tin hiéu trén thiét bi trong thoi gian 1 phat 20 gidy ? {don vi C tinh
bang bytes)

Giai
6a) tan sb lay mau 16n nhat fmax = 20 000 hz
6b) Fs >= 2 * frax => Fs = 2 * 20000 = 40 000Hz
6¢) Toc do truyén Bit-rate = Fs * B = 40000 * 16 = 640 000 (bps)
6d) C = Bit-rate * t = 640000 * 80 = 51 200 000 bits = 6 400 000 bytes

(d6i 1p20s =80 giay)
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Mé anacoda

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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rs\yOns2\.spyder-py3\temp.py
temp.py® X
Spyder Editor

This is a temporary script file.

LU
from mutagen.mp3 import MP3

perties(file path):

# Get properties

duration = audio.info.length # D
bitrate = audio.info.bitrate / 1
sample _rate = audio.info.sample_rate #
channels = audio.info.channels # Number

# Print pr
print{f

ple.mp3"
show mp3 properties(file path)

how to install mutagen.mp3 on anaconda

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

conda install conda-forge::mutagen
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https://anaconda.org/conda-forge/mutagen
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CAWNDOWS\aystem32\oomd.

Channels
- defaults
conda-forge
anaconda
form: win-64

1lecting ge netadata (repodata

alving environ

B8 Package

environnent [ Ay aultime

added / updated

- conda

The following p
package

conda-forge

tmutagen=1.47. 8~pyhd

Done

CAWINDOWS\system3 2\ omit

environment location: C c anaconda3\envs)

added / updated specs

conda-forge: imutagen

otal

The following NEW packages will be INSTALLED

nutagen conda-forge/noarch

ceed ([yl/n)?

transa done
Trs done

Executing transaction: done

(oultimedia)
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