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Noi dung mén hoc

Chwong 1: G161 thi€u

Chwong 2: Hé thong diéu bién bién d6 (AM)

Chuwong 3: Hé thong diéu bién tan so6 (FM)

Chuong 4: DPiéu bién xung (PM) va diéu bién xung ma (PCM)
Chwong 5: Diéu bién so co ban

Chuwong 6: Ly thuyét thong tin va ma hoa nguon

Chwong 7 + 8: Ma hoa kénh

Chuong 9: Gi6i thiéu mot s6 hé thong truyén thong khac
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Tai liéu tham khao

e Bali giang
e Tali liéu tham khao chinh

[1] Vii Binh Thanh, Nguyén Iy thong tin twong tw - s6, NXB
PHQG TPHCM, 2006

[2] B.P. Lathi, Modern Digital and Analog Communication
Systems, 3" edition, Oxford University Press, 1998

e Tai liéu doc thém

[1] Leon W. Couch II, Digital and Analog Communication
System, Sixth Edition, Prentice Hall, 2001.

[2] John G. Proakis and Masoud Salehi, Communication Systems
Engineering, Second Edition, Prentice Hall, 2002.

e Phan mém: Matlab — Simulink
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Cach danh gia

Thi cudi ky ( 50%)

Thi gitra ky ( 20%)

Bai tap tai 16p va vé nha ( 15%)
Do an (15%)

Truyén thong sgi quang
Truyén thong vi ba
Truyén thong vé tinh
Truyén thong khong day
Truyén thong di dong
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Chwong 1: Hé thong truyén théng

Pién tinh

Pién thoai cb dinh

Hé thong cap

Mang hitu tuyén
Internet

Thong tin quang

Truyén thong khong day
Truyén thong di dong
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Twong tw va so6

Hiéu nham pho bién: Tat ca tin hiéu truyén 1a ANALOG. NO
DIGITAL SIGNAL CAN BE TRANSMITTED
Thoéng tin tuong tu: lién tuc vé thoi gian va bién do

— AM, FM cho tiéng néi

— Truyén hinh tuong tu truyén thong

— Dién thoai té bao thé hé thtr nhat ( twong tu)

— May ghi am
Thong ti s6: 0 hodc 1, hodc 214 tr1 ro1 rac

— VCD, DVD

— Dién thoai di dong 2G/3G

— D1t li¢u trén dia cling

— Thé hé cta cac ban

Thoi dai ky thuat sO: tai sao truyén thong ky thuat s6 s& chiém uu thé
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A/D va D/A

e B0 chuyén d6i tuong tu sang s6, BO chuyén doi s6 sang
twong tu
e Dinh 1y lay mau Nyquist
— Trong mién thoi gian: Néu tan sb cao nhat trong tin hiéu 1a B Hz, tin

hiéu c6 thé duogc tai tao tir cac mau cua nd khi toc do 1at mau khong
nho hon 2B trong mo1 giay
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A/D va D/A

e Luong tu hoa
— R&i rac vé bién do
— Luogng tor hda N bit, L mac: L=2"N
— Thudng tir 8 dén 16 bit
— Anh huéng cua nhiéu luong tir
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Communication System Components

transmitter
S_ource Source Channel D/A
Input Coder Coder
channel Distortion and noise
Reconstructed S ch |
e | —
output ecoder ecoder
receiver
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M3 héa nguén

e Vidu

— Camera sb: mi hoa; L0 A
TV/computer: Gidi ma 1

— Dién thoai

e Ly thuyét

— Luong tin truyén duogc do biang E 0.5 T
Entropy ==
— Cang ngau nhién, entropy cang
cao va luong tin cang 16n
0 I -
) 0.5 1.0)
n Pr(X = 1)

H(z)= ) p(i)log, (i) = — ) pl(i)log, p(i)
i—=1 }]“::I 1
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Channel, Bandwidth, Spectrum

e Bing thong: s6 bps lién quan dén B

http://www.ntia.doc.gov/osmhome/allochrt.pdf
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http://www.ntia.doc.gov/osmhome/allochrt.pdf

Power, Distortion, Noise

e Cong suat truyén
— Gidi han boi thiét bi, pin va suc khoe...
e Cic dap tmg kénh khac nhau d6i véi tan va thoi gian khac nhau
— Satellite: hau nhu phang doi voi tan so,thay doi it doi voi thoi gian
— Cable hoic line: c6 dap ung khac vé tan s, thay doi it vé thoi gian
— Fiber: Rt tot
— Wireless: Xau. Hiéu tmg da dlg:bng dan dén dap tmg }én s6 khac
nhau va hién tugng dich chuyén Doppler lam thay doi theo thoi
gian
e Nhicu va can nhiéu (Noise and interference)
— AWGN: White Gaussian noise
— Interferences: day dan, vi ba, nguoi dung khac (CDMA phone)
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Shannon Capacity

e Ly thuyét Shannon
— M0t kénh truyén c6 nhiéu v6i dung luong kénh 1a C va toc do truyén
thong tin 1A R, thi R <C. O day, ton tai mot k§ thuat ma hoa cho phép xac
suat ctia 161 & dau thu nho tiy y. Piéu nay c6 nghia 1a vé mat 1y thuyét, ta
c6 thé truyén dan thong tin khong c6 16i trong gidi han C.

e Dung luong Shannon

C=Blog,(1+SNR) bit/s

— C: channel capacity (bps) / bit rate
— B: channel bang thong (Hz)
— SNR: ty s0 tin hiéu/ nhiéu
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Vi du

e Sir dung kénh thoai dé truyén dir ligu s6 thong qua Modem B =
3100Hz, S/N =30 dB = ratio CUA 1000:1

C=Blog:2(1+ %) = 31001log 2(1+1000) = 30,894 bps

Toc d6 nay chi 1a maximum ly thuyét.
Khong thé dat dwoc v6i co ché ma hoa
2-level binary.

e Giit nguyén tat ca cac yéu to, ting bang thong lam ting toc do
dir lidu.
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Modulation

e Thay d6i song mang dé song mang
co thé mang thong tin

Séng mang c6 thé mang thong
tin di xa con thong tin thi
khong thé

Modem: amplitude, phase, and
frequency

Analog: AM, amplitude, FM,
frequency, Vestigial sideband
modulation

Digital: anh xa thong tin s6 dén

chom sao khac nhau ;
Frequency-shift key (FSK)

Amplitude
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Channel Coding

e Muc dinh
— Thém vao cac bit redundancy dé truyén thong tin, néu céac 10i xay
ra, dau thu co thé phat hién va sura sai.
e Ma hoa kénh
— M4 hoa kénh tao moi quan h¢ chat ch€ cua cac thong tin dé chéng
lai anh huong cua kénh truyén.
e Cic bd mi hoa pho bién
— Linear block code
— Cyclic codes (CRC)
— Convolutional code (Viterbi, Qualcom)
— LDPC codes, Turbo code,...
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Quality of a Link (service, QoS)

e Mean Square Error
N
MSE:iZ] X — X, |°
N 3

e Signal to noise ratio (SNR)

P.. PG
l_‘: I’EC: X
0'2 (72

— Bit error rate

— Frame error rate

— Packet drop rate

— Peak SNR (PSNR)

— SINR/SNIR: signal to noise plus interference ratio

e Y<éu td con nguoi
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M6 hinh OSI

Open Systems Interconnections;
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Biéu dién tin hiéu & mién tan sé

Tin hiéu thuc té duoc ciu tao bdi nhiéu thanh phﬁn co tan s6
khac nhau

Céc tin hiéu thanh phan 13 cac song hinh sin

Tat ca cac tin hiéu (twong tu 1an s0) déu c6 thé dugc phan tich
thanh tong cua nhi€u song sin (khai trién Fourier)

Cothé biéu dién tin hi€u theo mién tan so
—Truc hoanh : cac tan so co trong tin hi¢u

—Truc tung : bi€n do dinh cua tin hi€u twong trng v&1 moi tan s
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Vi du
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Tan so, phé va bang théng

Pho
—Tam tan so chira trong tin hiéu
Bing thong tuyét doi

— Do rong pho (duoc do bang su chénh léch tan s6 cao nhat va
thap nhat)

—Bing thong kénh truyén cang 1on, toc do truyén cang cao
Bang thong hi¢u dung

~Goi tat 1 bang thong

—Dai tam tan s6 hep chira hau hét ning luong cua tin hiéu
Thanh phan mot chiéu

— Thanh phan c¢6 tan so bang 0
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Tin hiéu c6 thanh phan DC
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