Bai 4: Lich stir phat trién
truyén thong

ONE LOVE. ONE FUTURE.



Khai niém truyén thong (communication)

« Communication c6 goc Latin [a “communicare”,
nghia la: “chia sé”, hoac “lam cho pho bién”, vi vay,
communication c6 thé hiéu la viéc truyén va chia sé
thong tin gitra cac ca nhan (hodc nhom) dé di toi
nhirng hi€u biét chung.

* Trong d6, viéc moi ngudi hiéu dugc thong tin (hay vy

twong) 13 quan trong nhat.
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Phan loai cac hinh thirc truyén thong

Communication

.

l l

Verbal Non-verbal

1 |

1 |

Spoken : Use of voice 1. Facial expression
l l 1. Crying 2. Body language
2. Laughing 3. Spacing
Written 1.Sign language
2.Finger spelling
3, Brail
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Tiéng noi

« 70.000 TCN: con ngudi bat dau giao tiép bang 161 néi, cung thoi diém nguoi
théng minh roi khoi Chau Phi.

« Cung vdi su phat trién clia co quan phat am, con ngudi hinh thanh kha ning
m3a hda suy nghi ctia ho bang am thanh - mét phuong phap phu thudc vao

kha nang phirc tap trong viéc kiém soat moi, ludi va cac thanh phan khac
cua bé may phat am. -
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Vé / Khac / Viét

* Tranh vé trén da (cave painting): dau tién khoadng 30.000
trude CN tim thay tai Hang Chauvet-Pont-d'Arc (Phap).

» Tranh khac trén da (petroglyphs): 10.000-12.000 nam tuéi.

Tranh vé tai Hang Chauvet-Pont-d’Arc Tranh khac da tim thay & Libya
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» Biéu tugng hinh 13 mét biéu tugng thé hién mot khai niém,
d6 vat, hoat déng, dia di€ém hoic su kién bang hinh anh minh hoa.

* PDuoc s dung tu khoang 9000 trudec CN.
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Chir twong hinh (ideograms)
« Chir trong hinh (ideograms) la nhirng ky hiéu doé hoa
duwoc str dung dé mo ta cac tu, y tudng hodc khai niém.

 Phan bién vé&i biéu dién tuong hinh (pictograms) 1a su
thé hién d6 hoa ctia mot vat thé.
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Hé thong chir viét biéu dat ngdn ngir (writing system)

e Lich str chir viét ghi dau su phat trién cta viéc dién
dat ngdn nglr bang hé théng dau hiéu va cach thirc
nhirng dau hiéu nay duoc sir dung cho nhirng muc
dich khac nhau & cac xa hoi khac nhau.

» Hé théng chir viét [a moét phuong phap thé hién truc
quan giao ti€p bang 161 noi, dura trén chir viét va mét
bd quy tac diéu chinh viéc sir dung no.

T e N

6 hé thong chir viét lich sur
chinh: (tu’ trdi sang phai, tu
tren xuong dudi):
Chtr tuong hinh Sumer, va Chix
twong hinh Ai Cap (3500 TCN);
« Am tiét Trung Quéc (TK 16
TCN), va Chir ném Ba Tu c6;
 Bang chir cai La M3
Devanagari cua An Do.
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Phan loai hé thong chir viét: 03 loai

» Hé thong chir twong hinh (logogram) 1a mét ky tu viét don
thé hién mot tu ngr phap hoan chinh.

chir Nhat (Mat Troi) - $ 0/
Han ty cb D 0,

» Hé théng am tiét (syllabary): 13 mot hé théng chir viét sir
dung cac ky hiéu dé thé hién cac am tiét, thay vi cac chir cai
rieng le. Moi ky hiéu dai dién cho sy két hdp cua moét phu
am va mot nguyén am.

* Viduy, trong chir hiragana cia Nhat Ban, ky hiéu A (ka) d‘glndlen cho

am tiét “ka”, 1a sy két hop clia phu am “k” va nguyén am “a”.

» Bang chir cai (alphabet) la mét hé thong chir viét sir dung
cac ky hiéu dé thé hién cac am thanh hodc am vij riéng Ié.
MOi ky hiéu trong bang chir cai dai dién cho mét am thanh
duy nhat, chang han nhu phu Am ho3c nguyén am.

 Vidu: trong bang chir cai ti€ng Anh, chir “b” dai dién cho am “buh”,
trong khi chir “a” dai dién cho am “ay”.

TRUGNG DAl HOC BACH KHOA HA NOI
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Lich str “cong nghé” viét

30.000 TCN - O chau Au thoi ky bang ha, ngudi ta danh dau nga voi,
xuwong va da bang cac hoa van dé theo dbéi thai gian, st dung lich am.
14.000 TCN - O khu vuc ngay nay 1a Mezhirich, Ukraine, hién vat dau
tién duoc biét dén cé ban doé trén dé duoc [am bang xuong.

3500 TCN - Giao ti€p dugc thuc hién thong qua cac birc tranh vé cac
bo lac ban dia.

3500 TCN - Ngudi Sumer phat trién chir viét hinh ném va ngudi Ai
Cap phat trién chir viét tuong hinh.

Thé ky 16 TCN - Ngudi Phoenicia phat trién bang chir cai.

105 - Tsai Lun (Thai Luan) phat minh ra giay.

Thé ky thir 7 - Cac dé ché Hindu-Ma Lai viét cac VB phap luat trén cac
cudn gidy déng va cac van ban khac trén cac vat liéu dé hong hon.
751 - Gidy duoc gigi thiéu véi thé gidi Hoi gido sau tran Talas.

1250 - But l6ng dugc sir dung dé viét.

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
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Lich str cong nghé in

» 1305 - Nguoi Trung Quéc phat trién ky thuat in chir
di chuyén bang khoi g6 .

* 1440 - Johannes Gutenberg phat minh ra may in
bang kim loai.

1844 - Charles Fenerty san xuat gidy tur bot go, loai
bo loai gidy vun von c6 nguon cung han ché.

« 1958 - Chester Carlson gigi thiéu may photocopy
dau tién phu hop cho sir dung van phong.

E"“ TRUONG DAI HOC BACH KHOA HA NOI
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Dinh nghia vién théng

« Vién thong (Telecommunication):

Telecommunication

< N

Tele:
Khoang cach

N

Communication:
Trao do6i thong tin

v

Telecommunication (vién thong):
Trao doi thong tin vai mot khoang cach
nhat dinh gilra bén phat va bén thu

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Vién théng so khai
e Phuong thirc két noi: kho i, ICra, trong, tu va...
Khéi tht‘Sgg

B TRUON
( HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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 Bat dau xuat hién tir thé ky VI trudc cHng nguyén va
ton tai cho dén ngay nay
« B6 ciu dua thu xuat hién tir thé ky V trudc cong nguyén

Cal'iforniaiZor an) Center

|

" REPUBLICA POPULARA KOMANA
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MGi lién hé giira dién truong va tir trwong

« 1820: Orsted kham pha ra moi quan hé gilra dién
trwvong va tu truong
« Kim la ban léch khéi huéng Bac dua vao dong dién

« 1831: Faraday phat hién cam &ng dién tu

Coil Coil

Ez TRUONG DAl HOC BACH KHOA HA NOI
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Trudc khi c6 dién thoai

* 1831 - Joseph Henry: Rung chuong & mot khoang
cach xa bang viéc két noi, ngat két noi cac soi day

Joseph Henry (1797-1878)

E”“ TRUGNG DAl HOC BACH KHOA HA NOI
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Trudc khi c6 dién thoai

« 24/05/1844 : Samuel Morse guri ban tin tur Baltimore
dén Washington, D.C

« Ban tin: “What hath God wrought.”

* Ma Morse
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Samuel Morse (1791-1872)
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Trudc khi c6 dién thoai

« 1854: MY trién khai hon 40000 km duong day dién tin

 Phuc vu cho viéc diéu khién dudng sat, truyén tin

« 1864: Hé thong dudng day dién tin duoc trién khai
toan bo nuwéc My

« 1868: Xay dung duong day dién tin qua bién Atlantic
e TOc do truyeén tin: 8 tir/phut

E”“ TRUGNG DAl HOC BACH KHOA HA NOI
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Dién thoai ra doi

« 1861: Johann Philipp Reis xay dung
nguyén mau (prototype) dau tién ciia mét
dién thoai

Johann Philipp Reis
(1834 - 1874)

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

19



Dién thoai ra doi

 1871: Antonio Meucci dang ki bang
sang ché vé dién tin thoai
« Khéng du tai chinh dé “nudi” bang sang ché

E;‘ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Dién thoai ra doi

« 14/2/1876: Tai van phong dang ki bang sang ché My
O Boston

 9:30 AM: Elisha Gray dang ki bang sang ché “the art of
transmitting vocal sounds or conversations telegraphically
through an electric circuit”.

* 11:30 AM: Alexander Graham Bell dang ki va tra tién cho
bang sang ché

 2:30 PM: Elisha Gray tra phi “nuéi” bang sang ché

E”“ TRUGNG DAl HOC BACH KHOA HA NOI
. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Elisha Gray (1835-1901) Alexander Graham Bell (1847-1922)

7 TRUONG DAl HOC BACH KHOA HA NOI
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. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

Bang sang ché dién thoai ctia Bell

« M3 sO: US Patent 174465

* Ngay nay, la mo6t trong so6 cac

bang sdng ché co gia tri nhat

moi thoi dai

« 1876, Bell c6 gang ban cho
Western Union gia 100 000%

« Western Union: Bang sang ché nay

khéng co gia tri. Dién tin van hoat
dong tot, khong can truyén thoai

7 TRUONG DAI HOC BACH KHOA HA NOI
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Ai sang ché ra dién thoai?

» Alexander Graham Bell duwoc xem la ngudi sang ché

ra dién thoai

« COng nhan bang sang ché dau tién = Dua vao bang sang

ché nay dién thoai ra doi

* Ai 13 nguoi sdng ché ra dién thoai dau tién con rat

—\

nhiéu tranh cai

Question

Answer

Who is credited with inve
telephone?

Alexander Graham Bell is credited with bei
and demonstrations for an apparatus desi/,
telegraphically...causing electrical undul

Attributing the true inventor or inventors to a specific invention can be tricky business. Often credit go
inventor of the most practical or best working invention rather than to the original inventor(s).

First Bell Telephone, June 1875, Emile Berliner collection, Motion Picture, Broadcas)

Sound Division, Library of Congress.

TRUGNG DAl HOC BACH KHOA HA N
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Giai doan 1877-1900

« 1877: Céng ty Bell telecom duoc thanh |ap

» 1877: Western Union thanh lap cong ty American
speaking telecom sir dung bang sang ché cta Gray

« 07/1877: Ché tao thanh cong bang chuyén mach
(switchboard)

;:1/11/1‘
-

E; TRUGNG DAl HOC BACH KHOA HA NOI
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Giai doan 1877-1900

* Thiét bi rung chuong (ringer)
 Thumper (pre switchboard)
« 1878: Thomas A. Watson ché tao
‘Magneto’=» Thiét bi cho phép mot
mot bua kim loai di chuyén gitra 2 chudng

e

Thomas A. Watson (1854-1934)

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Giai doan 1877-1900

« 1891: Almon Brown Strowger ché tao thanh cong
dién thoai c6 ban phim (keypad)
« C6 thé két ndi véi trung tam diéu khién

Strowger’s phone

Almon Brown Strowger (1839-1902)

7 TRUONG DAl HOC BACH KHOA HA NOI
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Giai doan 1877-1900

« 1896: Ché tao ra dién thoai quay so (rotary dial phone)
« [t day hon va ré hon

ON THIS DAY IN TELEPHONE HISTORY
AUGUST 20™ 1896

THE STROWGER AUTOMATIC TELEPHONE EXCHANGE COMPANY
SUBMITS PATENT APPLICATION FOR TELEPHONE ROTARY DIAL

I,

E;‘ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Giai doan 1900-1982

* POc quyén veé dién thoai
e 1899: - American Bell d6i tén thanh AT & T -
American Telephone and Telegraph.

« Rat nhiéu cong ty tham gia thi trudng vién thong
« Cac cong ty khong cé lién két v&i nhau
» Khach hang phai mua dién thoai ctia nha cung cap dich vu
vién thong
o AT & T tré thanh doc quyén tir nhirng nam 1920 do kha
nang cung cap dich vu cudc goi khoang cach xa
« Khéng cd canh tranh va dich vu dat

< _ >
g‘? AT&T

29
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Giai doan 1900-1982

» 08/01/1982: AT & T bi pha san, chia thanh 23 cong
ty (bao gom AT&T) cung hoat dong trong mang vién
thong

« Cac cong ty nay canh tranh véi AT&T

* AT&T phai cho phép cac cong ty khac s dung cong
nghé vién thong cua minh

» SBC telecom mua lai AT&T nam 2005 @

SBC

refL e L oM
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1996- Thoi ky méi cho cong nghé truyén thong

« 02/1996: Dao luat vé truyén thong & My:
Telecommunications Act of 1996

* Thi trudng vién thong cé su thay dai
« Co thé truy cap vao mang Internet téc do cao, sir dung
cap ky thuat soé tir mot nha cung cap dich vu bat ky
* Cuac phl glam 1996 Tele.com;n.ji'unicaﬁons Act
* The Objects -':.-.'F ff-l"le Acf (-?e.cf-mn‘..-z).l,

* The Establishment of the South A'Fr'lcan
Telecommunications Regulatory Autho r'|1'y
SATRA (Sechon 5)

. Telkom s Exclus ivity (Section 36 (S)j s

+ The cr'e‘a'l'lon and functions of 1'he Universal
Serwce Agency (Sech-:in 58)

* The esi‘abllshmenf of 'Ifhe Universal Service
Fund (Section 65)

f*"" TRUGNG DAl HOC BACH KHOA HA NOI
‘ HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Giai doan sau nam 2000-Nay

« Vién théng ngay nay hau hét sir dung truyén théng sé

« Phat trién manh mé, c* 10 ndm c6 mot thé hé truyén
thong m&i ra doi (generation)

* Dich vu dién thoai ngay nay hdi nhap sau rong vai
dich vu Internet

« Ung dung chuyén déi sé, ngan hang, gido duc...

B’ HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Hé thong truyén thong

* M6t hé théng truyén thdng bao gém cac thiét bj va
moi trudng truyén dan dé thuc hién viéc truyén
thong tin tir dau phat dén dau thu

* M6t hé thong truyén thong cung cap dich vu cho
khach hang

« Hé théng truyén thdng: Mang may tinh, mang vién
thong

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Kién tridc co ban cia mot hé thong truyén thong

* 03 thanh phan chinh:
« Bén phat (transmitter)
« Méi trudng truyén dan (medium)
e Bén thu (receiver)

Receiver

!/;/“f"‘ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Hé thong truyén thong

L. M . R u . . .
Nguon tin ; Ma hoa ngudén | Ma hoa kénh X
Kénh truyén
dan
M’
- u
No1 nhan tin » (G1a1 ma hoa nguon ‘ (31a1 ma hoa kénh ‘ )

7 TRUONG DAl HOC BACH KHOA HA NOI
- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Mot s6 vi du vé méi trudng truyén dan

Truyén théng khong day

E; TRUGNG DAl HOC BACH KHOA HA NOI
- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Kénh truyén

* Path Loss

* Shadowing
* Multipath Fading

Amplitud
G * Doppler Fading

\

Distance x

!/;/“f"‘ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Kénh truyén

« Kénh truyén mo ta su bién doéi ciia kénh
« Fading dién rong (large-scale fading): Suy hao ctia kénh
theo khoang cach (pathloss) va hiéu irng che khuat bai cac
vat thé I6n (shadow fading)
» Fading dién hep (small-scale fading): La qua trinh ngau
nhién, mo ta viéc két hop da dudng truyén dan ttr phia
phat t&i phia thu

E”“ TRUGNG DAl HOC BACH KHOA HA NOI
. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Hé thong don ang-ten

* Don ang-ten phat-don ang-ten thu (single input-
single output)

)y
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Hé thong SIMO

« Don ang-ten phat-da ang-ten thu (single input-
multiple output)

SIMO

| E >// ; “““““““““““““““
Tx f

!/;/“f"‘ TRUGNG DAI HOC BACH KHOA HA NOI
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Hé thong MISO

* Pa ang-ten phat-don ang-ten thu (multiple input -
single output)

}))
MISO | x 3)) "

Y

HANOI UNIVERSITY dF SCIENCE AND TECHNOLOéY
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Hé théng MIMO

* Pa ang-ten phat-da ang-ten thu (multiple input -
multiple output)

MIMO | JD) T Rx

7 TRUONG DAl HOC BACH KHOA HA NOI
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Vung pht séng va mang don té bao

* Do gi¢i han vé cong suat phat va suy hao cta moéi trudng
truyén dan, moi tram co s& thiét [ap mot vung phd song (té
bao-cell)

» Thudng xap xi bang hinh luc gidc (Hexagon)

Downlink- Puong xudng Uplink- Budng Ién

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Mang da té bao

 Vung phu séng duoc chia thanh nhiéu té bao
« M0Gi té€ bao 1a cé mdt tram co s& phuc vu mét tap cac
nguol dung

C3xy

Location Area

BTSxy

C2xy / y s I.AC2

!/;/“f"‘ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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St&r dung lai tan so

e Tan so vo tuyén I3 tai nguyén clia quoc gia

 SUr dung lai tan so (frequency reuse) la moét cong
nghé quan trong trong mang té bao
» Cac té bao lan can st dung tan sé khac nhau dé tranh
nhiéu dong kénh
« Cac té bao xa nhau c6 thé dung lai tan s6 dé tiét kiém tai
nguyén

L

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
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Bang thong

e La dai tan s6 duoc str dung cho truyén tin
Vi du: Tan so str dung trong mang 4G

DL frequency (MHz) UL frequency (MHz)

Low Middle High Low Middle High
2110 2140 2170 1920 1950 1980

Bang thong sir dung trong mang 4G

Channel bandwidth (MHz)

S 10 15 20

% TRUOGNG DAl HOC BACH KHOA HA NOI
- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Dung lwvong kénh

« Kénh nhiéu trang (AWGN: Additive white Gaussian
noise)
y=Pssr

e s: 13 tin hiéu gtri di tir bén phat dugc cap phat cong suat p
* n: Nhiéu trang tuan theo phan phéi chuan cé cong suat N,
* P/N,: Ti s6 tin hiéu trén nhiéu

* Dung lvong kénh (Shannon capacity)

R=Blog, (1+ Nij,[bps]

0

B la bang thong cta hé théng

E”“ TRUGNG DAl HOC BACH KHOA HA NOI
. HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Dung lwvong kénh

« Kénh suy hao (fading channel)

Y =+/PHs+N

* s: 13 tin hiéu gtri di tir bén phat duoc cap phat cong suat p
* N: Nhiéu trang tuan theo phan phéi chuan cé céng suat N,
* P/N,: Ti s6 tin hiéu trén nhiéu

* Dung lvong kénh (Shannon capacity)

0

R= Blogzdet(l +Ni HHHj,[bps]

E"‘ TRUGNG DAl HOC BACH KHOA HA NOI
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Tong két

* Truyén thong da cé lich stir 1au doi, tir thuo so khai
loai Ngu o

e Lich stir truyén thong hién dai vai cac phat minh lién
quan dén dién thoai xuat hién & thé ky XIX

« Co ché m&, loai bd doc quyén vé truyén thong & cuoi
thé ky XX tao diéu kién cho khoa hoc va cong nghé
phat trién

* M6t sO khai niém co ban cua truyén théng hién dai:
Hé thong, bang thong, dung lvong kénh...

E"“ TRUGNG DAl HOC BACH KHOA HA NOI
HA
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