;a‘i giang: Ly thuyét tin hiéu 1

Bai giang:

LY THUET
TiN HIEU

9/7/2009 Giang vién: Th.S Lé Xuan Ky ¥ l.‘

b |y THUYET TiN HIEU
Chudng1: M6t s6 khai niém ca ban.
Chudng 2: Tin hiéu xac dinh.
Chudng 3: Phan tich tin hiéu trong
mién tan so.

Chudng 4: Truyén tin hiéu qua
mach tuyén tinh.

Chuadng 5: Tin hiéu diéu ché.
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;ai giang: Ly thuyét tin hiéu 3

[ 1Y Chuong 1: Mot s6 khai niém co ban

|.Tin hiéu.
[I.Phan loai tin hiéu.
111.Bi€u dién gidi tich tin hiéu.
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;éi giang: Ly thuyét tin hiéu 4

o Chuong 1: Mot s6 khai niém co ban (it)
|.Tin hiéu:
Nguén Bién déi tin tlc May phat(Diéu
tin = Tin hiéu ché)
@h truyén |
May thu (Giai Bi&n ddi tin Nhan théng
diéu ché) hiéu = Tin tuc tin
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@ Chuong 1: Mot s6 khai niém co ban (i)
. Tin hiéu:
1. Dinh nghia:
4+ Tin hiéu 1a biéu dién vat ly cla tin tic ma
ta can chuyén ti nguén tin dén ndi nhan
tin.
2. Nhiém vu cla Ly thuyét tin hiéu:

4+ Tim ra cac phuong phap bi€u dién tin hiéu:
Cobng thuc toan.
D6 thi ...

+ Duara cac phuong phap phan tich tin hiéu.
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ai giang: Ly thuyét tin hiéu 6

BF  Chucng 1: Mot s6 khai niém ca bén (tt)
[I. Phéan loai tin hiéu:

1. Phan loai theo qua trinh bién
thién.

2. Phan loai dya trén nang
lugng cla tin hiéu.

3. Phan loai dua trén hinh thai
tin hiéu.

4. Phan loai theo tan sé tin hiéu.
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MEF  Chuong 1: Mot s khai niém cd ban (tt)

[I.  Phéan loai tin hiéu:

1. Phan loai theo qua trinh bién thién:

+ Tin hiéu xac dinh: Qua trinh bién
thién hoan toan xac dinh va cé thé
bi€u dién bdng mot ham toan hoc.

Vi du: x(t) =cos 2t.

4+ Tin hiéu ngau nhién:Qua trinh bién
thién khong dudc biét trudc = mubn
biéu dién phai ti€én hanh khao sat,
thong ké.
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ai giang: Ly thuyét tin hiéu 8

@l Chuong 1: Mot s6 khai niém cd ban (tt)

I. Phan loai tin hiéu (tt):

2. Phan loai dua trén nang lugng cta
tin hiéu:

4+ Tin hiéu nang lugng: La tin hiéu co
nang lugng hiu han.

Nang lugng mot tin hiéu x(t) :

+ 00

E, = [ x*(t)dt

— o0
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@F  Chuong 1: Mot s6 khai niém co ban (tt)

1. Phan loai tin hiéu (it):

2. Phan loai dua trén nang lugng cla tin hiéu (tt):

+ Vidu 2.1:

x(t)=e?1(t)

E :'[e““dt:—ie‘4t =£;
) 4 4
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ai giang: Ly thuyét tin hiéu 10
@l Chuong 1: Mot s6 khai niém cd ban (tt)
II.Phan loai tin hiéu (tt):

2.Phan loai dya trén nang lugng cla tin hiéu (tt):

+Vidu 2.2: « (t): t1 (t)

EX:sz(t)dtthzdt:oo;
0 0
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@@  Chuong 1: Mot s6 khai niém co ban (tt)
[I.Phan loai tin hiéu (tt):

2.Phan loai dya trén nang lugng cla tin hiéu (it):

+Tin hiéu céng suét : La tin hiéu co cbng suat
hGu han.

T
P= lim% xz(t)dt@iéu tuan @
T—w
0

Tin hiéu khong
tuan hoan (bat ky)

.1
P.=lim7~ | i
-T

T—x0
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@F  Chuong 1: M6t s& khai niém cd ban (it)

Il Phén loai tin hiéu (tt):

2. Phan loai dua trén nang lugng cua tin hiéu (tt):

+ Tin hiéu céng suat (tt):

Vi du 2.3: Tim céng suat tin hiéu f(t):

TU hinh vé ta thay x(H)= 2(1—e™"Lt)

T T
X — 0= X(t) > 2\ P, =ym% j X (t)dt =Tlim% j 4(1-e)dt
-T -T

.
—lim—+ j 41-2e" +e)dt = |imi[4T +87 —2e-2T]\T
T 2T o T 2T 0

= Iimi[4T +8e 267 —8+2]=2
T 2T
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@F  Chuong 1: Mot s khai niém co ban (tt)

1. Phan loai tin hiéu (tt):

2. Phan loai dua trén nédng lugng cua tin hiéu (tt):

+ Tin hiéu céng suat (tt):
vidu24: x(t) = Acos 2t;

1, 1, AP
P, :Ilm—jx (Hdt= I|m—jA oS 2tdt=||m—_[(1+cos4t)dt
Too T 5 Too T 0 Towo 2T 0
;

2
=lim i{t+lsin 4t}
4 0

T—ow 2T

2 2
= Iimi[T +sin4T]=i'
2T

Toxo 2 !

Vay x(1) la tin hiéu céng suat (cé cong suat

hGiu han).
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@@  Chuong 1: M6t s& khai niém cd ban (it)
Il Phan loai tin hiéu (tt):
2. Phan loai dya trén néng lugng cua tin hiéu (tt):
+ Chuy:
> Tin hiéu nang lugng: thai han hiiu han, khi t - o« thi x(t) - 0;
> Tin hiéu céng suat :tin hiéu tuan hoan, khi t » « thi x(t) —»
constant (hing s6).

+ Vidu 2.4:

x(t) Ia tin hiéu
cbéng suat
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TU

t—>0=x({t) >0

9/7/2009

Il.Phan loai tin hiéu (tt):
2.Phan loai dya trén nang lugng cla tin hiéu (tt):
+Vi du 2.5:

x(t)={ b 2 [ B I ------- ------ ----- 1

x(t) 1a tin hiéu
nang lugng.

Chuong 1: Mot s6 khai niém cd ban (it)

At <t<t,; A

Giang vién: Th.S Lé Xuén Kyi l.‘
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L/

I.
3.
+

9/7/2009

Chuong 1: Mot s6 khai niém cd ban (it)
Phan loai tin hiéu (tt):
Phan loai dua trén hinh thai cla tin hiéu:
Tin hiéu lién tuc : ThGi gian va bién do lién
tuc.

Gidng vién: Th.S Lé Xuan Ky ¥ l.‘
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@E  Chuong 1: Mot s khai niém cd ban (tt)

. Phan loai tin hiéu (tt):

3. Phan loai dya trén hinh thai clia tin hiéu (t):

+ Tin hiéu lugng ti : Thai gian lién tuc nhung
bién dé khéng lién tuc.

0 t
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ai giang: Ly thuyét tin hiéu 18

W Chuong 1: Mot 6 khai niém co ban (it)
II.Phan loai tin hiéu (tt):
3.Phan loai dya trén hinh thai cltia tin hiéu (it):
+Tin hiéu rGi rac: Bién d6 lién tuc nhung thgi
gian rGi rac.

ke ]
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ai giang: Ly thuyét tin hiéu 19

MF  Chuong 1: Mot s khai niém co ban (tt)

[I.  Phéan loai tin hiéu (tt):
3. Phan loai dya trén hinh thai cla tin hiéu (tt):
4« Tin hiéu so: Bién do va thdgi gian rdi rac.

x(t) ¢
,,,,,,,,,,,,,,, (NS SN I N NN N —
ol e
,,,,,,,,,,,,,,, | A I S
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,,,,,,,,, T BN S N (R I S RN S
T
,,,,,,,,, e :IL: R S I O
1
2EHIEE R IE
0 t
J
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MU  Chuong 1: M6t s& khai niém cd ban (it)

II.  Phén loai tin hiéu (it):

4. Phan loai theo tan so tin hiéu :

Ph& cla tin hiéu x(t) 1a bi&n doi
Fourier thuan cua tin hiéu x(t).

Tin hiéu tan so thap.

Tin hiéu tan sé cao.

Tin hiéu dai hep (bang théng hep).

Tin hiéu dai réng (bang thong rong).

- & & ¥

J
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Il.  Biéu dién giai ti

Bi&n d&i nghich

(Ly thuét tin hiéu)

21

MF  Chuong 1: Mot s khai niém co ban (tt)

ch tin hiéu :

C6 hai dang biéu dién tin hiéu:

+ Bi€u dién lién tuc tin hiéu.
+ Biéu dién rdi rac tin hiéu.
1. Bi€u dién lién tuc tin hiéu:
o Bién ddi Fourier
O  Bié&n ddi thuan: o
X (@) = j x(t)e tdt
—o0

X(t) :% L X (0)e"dw

9/7/2009

Giang vién: Th.S Lé Xuén Kyi ‘-.‘

i giang: Ly thuydt fin higu

22

ME  Chuong 1: Mot s khai niém cd ban (tt)

ll. Biéu dién giai tich tin hiéu (tt):
1. Biéu dién lién tuc tin hiéu (tt):
@  Bién déi Laplace:
O Bién ddi thuan:

X (s) = T x(t)e *'dt

— 00

Bién déi ngugc:

X(t) = T X (s)e™ds

(Toan ky thuét 1)

9/7/2009 Gidng vién: Th.S Lé Xuan Ky ¥ i-.‘




ai giang: Ly thuyét tin hiéu 23
MF  Chuong 1: Mot s khai niém co ban (tt)
I11.Biéu di&n giai tich tin hidu (tt):
2.Biéu dién rdi rac tin hiéu (tt):
+Chudi Fourier (tap ham diéu hoa thuc)

Khai trién x(t) thanh chudi ham lugng gidc (tap ham
diéu hoa thuc)

X(t) =a,+ Y_ (8, cosnayt +b, sinnet); w, = z_l_—”;
n=1
(T 9 ThtT) o T(0sT)
a,=— J- X(t)dt, a, =— J- X(t) Ccos ncootdt;bn =— J. X(t)Sin n(OOtdt;
T 0(ty) T 0(ty) T olty)

O_Chud y: Né&u x(t) 1a tin hiéu tuan hoan thi T 1a chu
ky cla tin hiéu. Néu x(t) khdong phai la tin hiéu tuan
hoan thi T la doan yéu cau.

J
9/7/2009 Giang vién: Th.S Lé Xuan Ky ¥

ai giang: Ly thuyét tin hidu 24
@F  Chudng 1: Mot s6 khai niém co ban (i)
111.Biéu dién giai tich tin hiéu (tt):
2.Biéu dién rdi rac tin hiéu (tt):
+Chubi Fourier (Chudi phtc)

o o 27
x(t) = Z X e w, =—;
n=—o0 T
1 T(t,+T) ‘
Xn = — I X(t)e_ﬂw)otdt;
0(ty)

Iy
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@F  Chudng 1: Mot s8 khai niém co ban (tt)

Il. Bidu dién giai tich tin hidu (tt):
2. Biéu dién rdi rac tin hiéu (tt):
4+ Chubi Fourier ( ) (tt)
Chu y: N&u x(t) la tin hiéu tuan hoan thi

T la chu ky cula tin hiéu. Néu x(t) khéng
phai la tin hiéu tudn hoan thi T 1a doan

can xet.
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W@  Chudng 1: Mot s6 khai niém co ban (i)
[11.Biéu dié&n gidi tich tin hiéu (tt):
2.Biéu dién rdi rac tin hiéu (tt):
wlVidu2.1:
Cho tin hiéu x(t) nhu hinh vé, tim trong doan [-T,T]:
a.Chudi lugng giac thuc (chudi Fourier thuc).
b.Chuéi Fourier phtc.
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MF  Chuong 1: Mot s khai niém co ban (tt)

27

l1I.Biéu di&n gii tich tin hiéu (tt):
2.Biéu dién rgi rac tin hiéu (tt):
w\Vidu 2.1(t):

a)Chubi lugng giac thuc:
x(t) 1a ham ch&n nén b, w

2 T
b, = [ x(t)sin(nw,t)dt =
0

/
[ Asin(ro,di =0

] oan cdn et

9/7/2009

Giang vién: Th.S Lé Xuén Kyi l.‘

i giang: Ly thuydt fin higu

@F  Chuong 1: Mot s6 khai niém co ban (tt)
Il. Biéu dién giai tich tin hiéu (tt):
2. Biéu dién rdi rac tin hiéu (tt):
| Vidu 2.1(tt):
a)  Chubdilugng giac thuc (tt):

28

T/2

15 1

T
1 A
a=—|x@dt=— | x()dt=— | Adt=—;
’ Tl() 2TJ,() 2T7;[/2 2
T
T T/2 7
2 2 .
a,=— I x(t)cos(nawyt)dt = — f Acos(nawyt)dt = sin(naw,t)
T 0 2T -T/2 naw, T
2

= A fsinn 2 D) —sin(n 221y 2 248008 _ i)
2nrx T 2 T 2

2nw

= x(t)= % + Ai sa(nr)cos(nw,t)

n=1
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@F  Chuong 1: Mot s6 khai niém cd ban (it)

ll.  Biéu dién giai tich tin hiéu (tt):
2.  Biéu dién rdi rac tin hiéu (tt):
| Vidu 2.1(tt):

b) Chubi phtc (tt):

1t e A -1 "
X == J x(t)e" ' dt = — j Ae " dt = ———e "
T 2T ~, 2T jnw, i
. 2xT . 2xT jn. — jn.
_ —A oI 12 _ejnon/Z] _ i[e_’"% _ej"%] — i e —e™
J2Tho, 2Tn 2z 2nw 2j
A . A & . ;
=——sin(nr);= x(t) = —— z sin(nz e’
2nr 2nr =
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ME  Chuong 1: Mdt s6 khai niém co ban (tt)

Bai tap:
1. Tim phé (Bién d&i Fourier) cac tin hiéu sau:
a) X,(t) = e(1).
b) x,(t) = e, ro7
C) XC(t)= H(%): 1:_E<t<_
0:#
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MU Chuong 1: Mt s khai niém co ban (tt)

Bai tap (tt):
2. Tim ph8 cla tin hiéu x(t):

..................... Al ] 1-t:0<t<1;

/ 0 N x(t)=<91+t:-1<t<0;
> 0 :#;
1 0 1 t
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@E  Chuong 1: Mot s khai niém cd ban (tt)

Bai tap (it):
3.Tim biéu thic cla x(t) biét phé clha x(1) 1a X(o») nhu
sau:

a.Xa(0)
& S <@,
X (0)=
e 2 ~0, <w<0;
b) Xy ()

X, (@) =H(2i)=

{1:—0)0 <w<w,;
a)()

0:#
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@V Chuong 1: Mot s6 khai niém ca ban (t)

33

Bai tap (it):
3. Khai trién thanh chudi lugng giac thuc va
chudi phtic Fourier cla tin hiéu x(t) sau:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

37 -21  iT2 | T2E 2T 3T 712
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