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NHAN XET CUA GIAO VIEN HUONG DAN

Piém lab report:
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LAB 2.2 AUDIO PROCESSING
1)Muc dich yéu cau :
+Cung cb kién thirc vé SIGNAL, AUDIO, sampling, sampling-rate, bit-rate, ...
+Tiép can thu vién xur 1y tin hiéu Audio, cac API ho trg,...
2)Tai liéu tham khéo
https://www.pythonforengineers.com/audio-and-digital-signal-processingdsp-in-python/
{thuc hanh}
» Tra loi cac cau hoi sau:
o Tansb la gi?
Téc d6 14y mau 1a gi?
Téc d6 truyén 1a gi?
Viét cong thirc ctia ham sin va cho biét cac dai lwong tuong Gmg
Giai thich day du cac tham sé.
Viét code(ghi chd giai thich y nghia dong code), chay thir kiém tra hoan chinh két
qua.
o NOJp code hoan chinh vao file b4o cdo
https://docs.python.org/3/library/mm.html (tham khao)
https://matplotlib.org/tutorials/introductory/pyplot.html {thu vi¢n tham khao}

O O O O O

3) Cong cu : Python programming language
a)Python IDE hoac PYTHON command line (trén LAPTOP)
b)Cai dit cac thu vién hd tro
Cau Iénh cai dit : pip install <gbi cai dat>
Vd : pip install numpy
pip install simpleaudio
pip install matplotlib
4)Thyc hién: theo huéng dan trong LINK

» Cai dat thu vién (néu chua c6): m&é CMD trén Anaconda, gd conda install <thu vi¢n cai
dat>

> Mo Spyder (hodc VScode) viét chuong trinh python luu trong mot thu muc {thudng 13
chung véi thu muyc cua file Wav)

» Chay thtr tirng dong 1énh

» Luu cac bai tap trong thu muc, nén va ndp (cuoi gio thuc hanh)
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I. Ly thuyét
1. Tén s6 1a gi?

Tan s6 (Frequency): la s6 1an mot su kién 1dp lai trong mot khoang thoi gian nhat dinh.
Trong xu 1y tin hiéu, tan sb thuong dé cap dén s6 1an song (hodc chu ky) hoan thanh trong mot
giay, va don vi ctiia n6 1a Hertz (Hz).

Tan s6 1a s6 1an song sin 1ap lai trong mot gidy. O day tac gia s& sir dung tan sé 1 KHz.

2. Toc d 1dy miu la gi?

Téc do 14y mau (Sampling rate): 1a sb 1an tin hiéu duoc 14y mau trong mot gidy. N6 xac
dinh mrc do chi tiét ma tin hiéu géc ¢ thé duoc tai tao tir cac mau. Toc do 1§y mau dugc do
bang Hertz (Hz).

Hau hét cac tin hiéu trong thé gidi thuc 1a tin hiéu Analog hay con goi 1a tin hiéu twong tu
hay tin hiéu lién tyc, trong khi d6 may tinh 1a tin hiéu s6 (Digital). Vi vay, chiing ta can mot bd
chuyén ddi tin hiéu s6. Tac gia s& sir dung gia tri 48000, day 1a gia tri duoc sir dung trong thiét
bi &m thanh chuyén nghiép
3. Toc dd truyén la gi?

Téc do truyén (Bit-rate): 1a luu luong dugc truyén trong mot khoang thoi gian cu thé,
thuong duoc do bang bit trén gidy (bit per second | bps). Trong xir 1y tin hiéu s, tdc do truyén
c6 thé lién qun dén viéc truyén tin hiéu qua mot kénh truyén thong, va né anh huéng dén chat
lugng va toc d6 truyén tai dir lidu.

4. Viét cong thirc ciia ham sin va cho biét cac dai lwong twong tng
Cong thuc song sin:
yt) =A*sin(2*pi *f*t)

Trong do:

e A labién do (amplitude) cua song, dai dién cho dd cao ctia song.

e flatan s (frequency) cta séng, sb chu ky mdi gidy.

e tlathoi gian (time).

e pilan=3.1415

e § day tac gia st dung bién do 1a 16000
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5. Thwe hanh
Thao tac nay s€ lay mau song sin cua chiung ta va ghi vao tép test.wav , dugc dong goéi dudi
dang am thanh 16 bit.

Cai dat Audacity tai https://www.audacityteam.org/ va kiém tra tin s6 am thanh c6 dung
khong?
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Stopped

Vao Edit->Select All (hodc nhan Ctrl A), sau d6 vao Analyse->Plot Spectrum.
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Frequency Analysis O X

-12dB
-18dB+
-24dB1
-30dBA
[ -36dB
-42dB
-48dB-
-54dB 4
-60dB
-66dB 4

v §

00Hz 2000Hz 5000Hz  20000Hz
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Cursor: 610 Hz (D#5) = -53dB  Peak: 996 Hz (B5) = -5.9dB 8 Grids

| Algorithm: Spectrum v Size: 512 : Export...

Function: Hann window »  Axis: Logfrequency - Replot...

|_( Close W@

C6 thé thiy rang dinh & khoang 1000 Hz, d6 1 cach chiing ta tao ra tép song ctia minh.

/4
A

Sir dung DFT dé c6 dwoc tin sd

Ham numpy abs() s€ lay tin hi€u phirc tap ctia ching ta va tao ra phan thuc ctia no.

sy (dat

data = struct.unpack('(n)n’'.format(n=nframes), wav_file.readframes(nfranes))
data = np.array(dats)

data_fft = np.fft.ffr(data)
frequencies = np.abs(data_fft)

t{data_fft)
t{frequencies)

Néu ching ta muon tim phan tir mang

reguen

oia tr1 cao nhat, chung ta co thé tim bang cach
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Side Detour — Puong vong

data_fft = np.fft.fft(sine_wave)
abs(data_fft[e])
abs(data_fft[1])

abs(data_fft[1eee])

V& biéu do dit liéu

subplot(2,1,1)
.plot(data[:300])
.title("Original audio wave")

.subplot(2,1,2) % Swquenges fund
.plot(frequencies)

.title( "Frequencies found")

x1im(8,1200)

.show()

Cleaning a noisy sine wave — Loai b6 séng sin nhiéu

g_rate)
sampling _rate)

1t.title( "Or

.subplots_adjust(hspace=.5)
.plot(sine_wave[:5008])

.subplot(3,1,2) L N/

%0

.title("Noisy wave") sk wo Yy Do s on
.plot(sine_noise[:4 } 5 'W”Pl (A W 0
-subplot(3,1,3) o ¥ dthﬁﬁM ”ﬂQWH%”I h“ﬂwm“
title("Original + Noise' - > p—
.plot(combined_sign

.show()|

7030 o0
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pit.shou()

data £t » np. ffr_ffr{combined_signal)
freg = (np.sbs(data_ffel:len{data_fft)]))
pit.plot(freq)

3 $tle( "Sefore Filt g: Wi dve

pit alim(9,2209)

filtered_freq.append(f)

filtered freq.append(@

filtered freq.append(8)
|

filtered_freq = []

index = 8
f in freq:

index > 358 anc index < 12%8:

33
filtered freq.append(f)

1tered _freq.append(@)

ered_freq.asppend(9)

plot(filtered freq)
title( YAfte
.x1im(8,1208)

show()

.close()

plt.subplot(s,1,1)

plt.title{“Origingl sine wove™)

N Need to add empty spece, else everything looks scrunched up!
plt.subplots_sdjust(hspace=.5)

pit.plot(sine_wave[:58R])

plt.subplot{3,1,2)

plt.titla("Noisy wave™)

plt.plot{combined_signal[:46@8])

plt.subplot(2,1.3)

plt.title( "Sine wove ofter cleon up”)

pit.plot((recovered_signal{:582]1))
plz.show()

Filtursd Freq.appes

Filtered_freg. appe

filtered_freq.sppend(i)

covered signall

is ot defined

(f)

(o)

50el))




