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1. Gi&i thiéu

o X ly 6 tin hiéu = X& Iy tin hiéu bang phwong

phap s0.

e Qua trinh x& ly sO cla 1 tin hiéu twong ty

Tin hiéu twong tw

Analog Signal
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Tin hiéu so (Digital Signal)
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Tai tao lai tin hiéu
twong tw
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Tin hiéu twong tw
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2. Cac khai niém co’ ban ve tin
hieu twong tw

e Bién doi Fourier cla tin hiéu twong tw x(t)

x € = Jxye ™t
X(Q) goi 1a pho tan so cua tin hiéu x(t)
Q 1a tan sb goc (rad/s)
Q = 2nf véi f (Hz) 1a tan s6 vat ly

e Bién dbi Fourier nguwoc

X g; IX < ;jgtdQ




2. Cac khai niém co’ ban ve tin | ¢

hieu twong tw

e Bién doi Laplace cla tin hiéu x(t)

x €= Ix(t)e_Stdt

e TONg quat X(Q), X(s)

x € =

a cac sO phurc

X Q%j.arg( x © 5

Vi x € 1a bién do & arg(X(Q)) la pha cia X(Q)
D6 thi ca |x € }theo Q goi la phd bién dd
Po thi ctia arg(X(Q)) theo Q goi la phd pha



2. Cac khai niém co’ ban ve tin | it
hieu twong tw

e Dap rng clia hé thong tuyén tinh
o Xét trong mién thoi gian

Hé théng tuyén tinh y(t)
ot = g [ o

o DPap rng xung h(t) dac trwng cho hé thdng
e y(t) la tich chap cua h(t) va x(t)

y(t) ~ h(t)*x(t) - Ih(t_ yx(f)d’

— o0



2. Cac khai niém co’ ban ve tin | it
hieu twong tw

e Dap rng clia hé thong tuyén tinh
o Xét trong mién tan so

Hé thdng tuyén tinh Y(Q)
it = H)

o H(Q) la bién dbi Fourier cltia h(t), goi Ia dap rng tan sb cta hé thdng

\ —.Q
H € = fh(t)e "t

o Y(Q)la tich ctia H(Q) va X(Q): Y(Q) = H(Q)X(Q)



2. Cac khai niém co’ ban ve tin | it
hieu twong tw

e Dap rng clia hé thong tuyén tinh
o Tin hiéu vao la tin hiéu hinh sine (don tan)

Hé thdng tuyén tinh y(t)
ot = H@ [ o

Vi x(t) = e’ (bidu din dang sé phirc)
Khi dé: (Chirng minh?)

— 20t = i2otT jag( H ()
yO) T H @ e T H (@ e



2. Cac khai niém co’ ban ve tin
hieu twong tw

e Dap trng clia hé thong tuyén tinh
o Tin hi@éu gém nhiéu tin hiéu sine

x(t) = Ae e+ Ae "fzt
St dung tinh chat tuyén tinh:

= @) let + Q J
y(t) = AH("))e A,H 5l
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3. Qua trinh biéen doi t/h twong
tw sang t/h soO
e Lay mau

e Luwong tw
e Ma hoa




4. Lay mau cac tin hiéu sine | :
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4. Lay mau cac tin hiéu sine | :
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S0 mau lay dwoc trong 1
chu ky tin hiéu

‘Nhan xét: f. 2 2f (1ay toi
thiéu 2 mau/ chu ky
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Hien twong chong lan pho
¥t :eJQt_ 27 jft
— i2nT — 7T jTn
t = nT 7 x nT e " 2
X nT = ML (m = 0,T1,%2,..)
fST — 1_) 27 imf.Tn = e27"Jmn — 1
NT — ez j fTmf, Tn — ez”janez jmf Tn — ez’fjan — x nT

*Nhan xeét: néu dwa vao mau thi khong thé
xac dinh tin hiéu goc dwoc lay mau.



5. Pho cua cac tin hiéu sau khi | &
lay mau

A x(nT)Y? (t " nT) r&s x(nT)p(t ™ nT)
X (t) 4 —
A
A [ 1
> K—
T 2T ... nT >'[ 0 T 2T e nT >

L&y mdu ly tudng va thuc t€.



5. Pho cua cac tin hiéu sau khi

lay mau

- Bién doi Fourier r&i rac thoi gian (DTFT)
Phé cua tin hiéu sau khi 18y mau:

jZ”ﬁ

X (f)~ jx(t)

— 0

+ o0
- Z xﬁT ;_jzﬁm

n~®

Pay la cong thtic bién do6i DTFT




5. Pho cua cac tin hiéu sau khi
lay mau

- Bién do6i Fourier r&i rac thoi gian (DTFT)
Nhan xét:
-Phd cua tin hiéu sau khi |4y mau tuan hoan véi chu ky f:
X (fT )~ X(f)
-Cong thtc trén la khai trién Fourier cia ham tuan hoanX ()

-Bién do6i ngudc

1 fr2 N
X(nT):—.[ X (f)e” " at = ) X (?)e” " —

f R 02 N X4

-C6 thé dung bién do6i Fourier rdi rac dé tinh ph6 cua tin hiéu tuong tu



5. Pho cua cac tin hiéu sau khi
lay mau

« Sw lap pho
R(t) = x(t).s(t)
VO
S 1 N
s() = 2 (T )= — 2 gl
— T
Suy ra




5. Pho cta cac tin hiéu sau khi | 3

lay mau

A

Continuous spectrum

/N

-B 0

B

Discrete spectrum

No aliasing

A/\A

A

B fg/2

Discrete spectrum

Aliasing & corruption

Band-limited signal:
frequencies in [-B, B] (fyax = B).

Time sampling =& frequency
repetition.

f>2 B ™% no aliasing.

i < 28 ™ gliasing |



6. Dinh ly lay mau

D& bidu di&n chinh xac tin hiéu x(t) bing cac
mau x(nT)

- Tin hiéu x(t) co bang théng gidi han

- Tansolaymauf, 2 2f

Cac dai lvong:

+ 2f . toc d6 Nyquist

+f./2 :tan s Nyquist hay tan s6 gap (folding
frequency)

+ [-f./2;f./2]: Khodng tan s Nyquist




Khéi phuc tin hiéu

Tin hiéu

Lay mau ly twdng

UAN

twong tw x(t)

Tin hiéu dwoc

Khoi phuc ly twdng

Téc db fe

lay mau x(nT)

A

£J2 £J2

Tin hiéu

Tan sb cat f/2

twong tw Xa(t)

Bd khéi phuc ly twéng chi lay cac thanh phan
tan so trong khoang Nyquist [-f/2, f./2].

Trong cac tan so f+mf, , chi cé duy nhat 1 tan
sO thudc khoang Nyquist, dé la: f, = f mod(f,)

Tin hiéu dwoc khéi phuc la: x (1) =e

j2rft



7. B0

|
>

x (1)

Analog

siganal

tien
pho (Anti-Aliasing Prefilter) :

b\

Bandlimited

Analog lowpass

filter

signal

loc chong chong lan | 3

x (1)

A / Input spectrum

prefilter

X(nT)
Sampler and }TODSP
quantizer Digital
siganal

Prefiltered spectrum

-fs/2

fo/2

Replicated

W spectrum
»f




7. Bé tién loc chong chong lan
pho (Anti-Aliasing Prefilter)

A Signal of interest

Antialiasing




7. B6 tién loc chong chong lan
pho (Anti-Aliasing Prefilter)

|H (f)I bd loc ly tudng
.................................................. S /

chuyen tie“p?

\ Astop

'fstop 'fpass 0
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bang chan bang thdng bang chan
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f fo-f

stop L pass




7. B6 tieén loc chong chong lan | 2
pho (Anti-Aliasing Prefilter)

Suy hao cua bé loc:
H(f)

H(f,)

A (f)T 720 log (dB)

Canh xuong cua dap trng bién dé thwérng c6 dang 1/f\
voi flén

=A(f) = a,5logo(f) vei f lon. a,, = 20N (dB/decade)
=A(f) = a,log,(f) véi flon. o, = 6N(dB/octave)



8. Khoi phuc tin hiéu twong tw | 333

1. B6 khéi phuc ly twéng

TY (f
A()

bd khdiphuc ly tudng

Y (f+2f,) Y (f+f,) Y (f) Y (f-f) Y (f-2f)

-2 1 -f fmax 0 fhax f 21 f



8. Khoi phuc tin hiéu twong tw

1. B6 khéi phuc ly twéng

bo khdiphuc

ly tudng \

bo khoi phuc

/ bdc thang

-3T -2T -T 0 T 2T 3T



8. Khoi phuc tin hiéu twong tw

2. Bo khoi phuc bac thang

A

Y(1)

i, =

tin hi€u 14y m du

bg khaoiphuc
ly tudng

B o khdiphuc

bdc thang

A/D

s i 0

ya(1)

A

jﬁ_ﬂ_m
>

tin hi€u khoi phuc

'2fs 'fs

2fs



8. Khoi phuc tin hiéu twong tw | 3:::

3. Bo loc anti-image post filter

I‘rﬂ L 14 o
' Bo khoiphuc ' anti-image >
tin hi€u bdc thang tin hi€u postfilter tin hi€u
s0” trong tu tuong tu

tan sd cd't f,/2

‘4 Bd khdiphuc ly tudng »‘

. A
anti-image suy hao
postfilter yg cha'n

-2fs -fs -fs!2 0 fsl2 s 2fs f
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8. Khoi phuc tin hiéeu t twr | esce
. Khoi phuc tin hiéu twong tw | 2:::
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4. BO loc can bang
y(nT) > Bdg loc Yeo(nT) > Bd khai Yalt) > Bg loc yPOST(t).
tin hicu cdn bang tin hi€u phuc tin hi€u postfilter |tin hi€u
ol Hgo() ol H (f) tuong tu Hypost(f) |tudng tu
A :
y
\H (N /T \ ~-
.... >
-fs -fol2 0 fil2 fs f



