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BAI 4B: XU LY AM THANH

II.  PHANLY THUYET
1. Toéng quan vé Audio
1.1. Am tan
Am tan duoc dinh nghia 1a khoang tan s 4m thanh ma tai ngudi cam nhan duogc
20 Hz — 20 KHz. Phé am tan duoc chia 1am 3 ving Bass, Medium va Trebel:
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Tai nguoi cam nhan cudng do am thanh phu thudc vao ca bién d6 va tan so, nghe
thinh nhat & ving tir 1 KHz - 3 KHz. Cuong d6 &m thanh 16n nhat ma tai nguoi c6
thé chiu dugc 1a 120 dB.

1.2. Am thanh s6

Sampling rate: TUy vao yéu cau vé chit lwong cua tin hiéu ma ta co céc tdc do
ldy mau khac nhau. B4i véi chuan CD fs = 44.1 KHz, DVD fs = 48 KHz con
telephone la 8 KHz.

Bit depth: S6 bit dung dé biéu dién mot mau.

VD: Mét tin hiéu am thanh dugc ldy mau boi mot mach ADC 16 bit véi fs = 48
KHz s€ c¢6 sampling rate 1a 48 KHz va bit depth la 16 bit.

Uncompressed: Cac dinh dang tin hiéu am thanh sé khong nén: .wav, .aiff. Tuy
nhién dung lugng cua céc file nay kha 16n do d6 gay kho khan cho viéc luu trir va xir
ly, dan dén yéu cau nén céc tin hiéu am thanh sd.

Compressed: C6 2 loai nén 1a nén khdng mat dir liéu (lossless) va nén mat dit liéu
(lossy).

Dé doc file .wav trong Matlab ta str dung lénh wavread:
[data sr nbits] = wavread('sound.wav'):;

Trong d6 sr 1 sampling rate, nbits la bit depth. Néu file sound.wav 1 am thanh 1
kénh (mono) thi data s& la mang 1 chiéu, néu 1a am thanh 2 kénh (stereo) thi data s&
la mang 2 chiéu.

Dé phét lai tin hiéu am thanh sé trong Matlab ta sir dung lénh sound:

sound (data, sr) ;

2. Hiéu wng &m thanh
Tron nhiéu tin hiéu &m thanh bang cach cong tin hiéu.
Tri hodn tin hiéu bang céch lap lai tin hiéu hodc thém céc khoang trong (zeros).
Thay d6i bién do tin hiéu bang cach nhan tin hiéu géc vai mot hang sé.
Tao am thanh echo bang cach lap lai tin hiéu.
D40 nguoc tin hiéu gdc.
Tua nhanh hay cham bing cach thay doi tan s6 phat lai tin hiéu.
Str dung ham loc d@é chinh lai tone cho tin hiéu géc.
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PHU LUC
CAC CAU LENH MATLAB PUQC SU DUNG TRONG BAI THUC HANH

Céc Iénh lap va ré nhanh

Lénh Miéu ta |

for i=k:t:m ~Lap tir k cho téi m véi buée nhay la t.
if (dk) Thuc hién khéi Inh néu dk khéc 0.
end

break Thoat khoi vong lap

Cac lénh khai bao va phép toan

Lénh Miéu ta |

[data sr nbits] = Load file nhac dudi dinh dang .wav vao Matlab
wavread(‘sound.wave’)

sound(x,fs) Phat lai tin hiéu x véi tan s fs

floor(x) Lam tron xudng

ceil(x) Lam tron Ién

[N,Wp] = cheblord Xac dinh bac loc cho loc Chebyshev loai 1: N la bac loc
(Wp,Ws,Rp,Rs)

[num,den] = chebyl  Thiét ké mach loc Chebyshev loai 1: num, den la cac hé sé cua
(N,Rp,Wp) mach loc

freqz(num,den) V¢ dap tmg bién do va pha cia mach loc

filter(num,den,x) Loc tin hiéu x
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