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Thong tin Giang Vién

« Thong tin lién hé
= Phong B1-801 (10 am - 11 am — Th& Ba Hang Tuén)
= B0 mon Truyén Thong va Mang May Tinh
= Vién Cong Nghé Thong Tin va Truyén Thong
= Pai hoc Bach Khoa Ha Noi
s E-mail: ductq@soict.hust.edu.vn
= Pién thoai: (+84) (4) 38682596

« Thong tin bén lé
= Tién si chuyén nganh Ky Thuéit Thong Tin, 2014
= Thac si chuyén nganh Pién T Vién Thong, 2008



Muc tiéu Mon hoc

« Trinh bay co s& 1y thuyét va hoat dong ctia cic cong nghé
xt ly da phwong tién.

« Gidi thiéu vé truyén thong da phwong tién va cic Gng
dung co ban cua truyén thong da phwong tién.

- Nghién cttu vé cac kiéu dir liéu da phwong tién (vin ban,
hinh anh, am thanh, audio va video) va cac tng dung
(VoIP, Truyén hinh theo yéu ciu (VoD), thw dién tir da
phwong tién, truyén hinh twong téc, v.v...)



Cau tric Mdn hoc

Chwong 1: Gidi thiéu chung

Chwong 2: X Iy dir liéu da phwong tién

Chwong 3: Hé thong truyén thong da phwong tién

Chwong 4: Ung dung da phwong tién
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No Pain, No Gain

- Dé cwong 60 ciu hoi
= Bao quét tat ca cic van dé vé truyén thong da phwong tién

- Bai tap
= Khong ndm trong 60 cau hoi
s Pwore trinh bay trong bai giang

- Dé thi gom = 7 ciu héi
= Khong dung tai liéu
= Bao quat tat ca chwong



GIO| THIEU CHUNG

Tran Quang Dtrc




Dinh nghia

 Dirliéu da phwong tién:
o Dit liéu da phwong tién = Tong hop ctia nhiéu kiéu dir lidéu
(van ban, am thanh, audio, video va hinh anh).

o Truyén thong da phwong tién 1a sy két hop caa hai cong
nghé: X@ 1y dir liéu da phwong tién va Mang truyén
thong.

- Ung dung: HoOi nghi truyén hinh, dio tao tir xa e-
learning, giai tri, va giam sat tir xa v.v...



D{r lieu va Tin hieu

- bé truyen di, dir liéu phai chuyen sang tin hiéu. Tin hiéu
c6 dang song dién twr lan truyen trong nhitng moi treong
khac nhau, tuy thudc vao pho tin hiéu.

- Dir liéu c6 thé 1a twong tw hoic s6. D liéu twong tw 14y
gia tri lién tuc trong mot khoang thot gian (vi du: am
thanh va video). Dir liéu s6 14y gié tri ro rac (vi du: véan
ban hojc so ty nhién).

 Tin hiéu c6 the la twong ty hodc s6. Tin hiéu twong tu co
gla tri thay d6i lién tuc theo thoi gian. Tin hiéu so dwoc
Xac dmh trén mot tap roi rac theo thoi gian.



Tin hiéu tuan hoan va khéng tuan hoan

« Mot tin hiéu x(t) dwoce goi 1a tuidn hoan néu ton tai mot
hang s6 T, sao cho x(t)=x(t+T,).

- Tin hiéu khong tuan hoan ludn thay d6i khong co tap gia
tri hay chu ky nao dworc dwoc 1ap lai theo tho1t gian.

« Trong truyén thong, ngwoi ta thwomg st dung tin hiéu
twong tw tuin hoan va tin hiéu sé khéng tuin hoan.



Dt lieu Da phuong tien

- Van ban: Tap hop cia cac ky tw, mdi ky tw dwoc biéu
dién béi mot s& lwong bit nhat dinh, dworc goi 1 tir mad.

- Anh tinh: Tip hop cta cic diém anh trong khong gian
hai chiéu. Moi diém anh dwoc biéu dién bing mot s6
lwong bit nhét dinh.

- Am thanh va Video: Mot dang dir liéu twong tw c6 gia
tri thay déi theo thoi gian (vi dy, néi chuyén dién thoai
c6 thé dién ra trong vai phtt, trong khi mot bo phim c6
thé kéo dai hang gio.

- Animation: T4p hop caa dnh d6 hoa.




Phan loai dir lieu Da Phuong Tién

o Dir liéu tw nhién va nhan tao
= Dir liéu ty nhién (natural): dwoe thu nhén trye tiép tir thé
gio1 thue (vi du?).
o Dir li€u nhan tao (artificial): thong tin dwoc tao ra tir may
tinh (vi du?).

o Dir liéu roi rac va lién tuc
= Dir liéu roi rac: chi bao gom céc chiéu vé khong gian (vi
du?).
= Dir liéu lién tuc: Bao gobm céc chiéu vé ca thoi gian va khong
gian (vi du?)



Phan loai dir lieu Da Phuong Tién

Animation

Lién tuc Lién tuc

Ro1 rac Ro1 rac

Thu nhén tir thé gi61 thye Tao ra béi may tinh



Van ban

« Van ban tho (Plain text)
» Khong dinh dang
» Ky ty ¢ dang nhi phan
o Str dung ma ASCII
o TAat ca cac ky tw c6 cling kiéu va kiéu chir
» Rich text (RTF)
s CO dinh dang
> Liru thong tin dinh dang bén canh tir ma cua ky tw
o Nhiéu chuian khac nhau
o Ky tu c6 nhiéu kich c¢&, hinh dang va kiéu dang



Ma hoa va Nén Van Ban

- M3 ho6a van ban
= ASCII
+ Chuan truyén thong (7 bit — 128 ky tw)
+ Chuin mé rong (8 bit — 256 ky tw)
> Unicode
- Hé thong 16 bit (65,536 ky tw)
- > 110,187 ky tw @6 hoa va diéu khién
« Nén van ban
= Phwong phéap thong ké: Ma Huffman
= Phwong phép tir dién: Lempel-Ziv
o Ty lé nén: 1/2 - 2/3 kich thwéc van ban



Do Hoa

- Van ban c6 thé chinh stra, chira cac théng tin ciu tric
nhw dwong thang, hinh tron v.v...

» Thwong dworc tao ra bdi cac chwong trinh may tinh nhw
Corel Draw, Adobe Illustrator




Anh Tinh

- T4p hop cac diém anh trong khong gian 2 chiéu
- Piém anh: phan t& nhoé nhat biéu dién anh
> Piém anh dwoce biéu dién béi mot s6 lwong bit nhat dinh
> Pixel depth: s6 lwong bit biéu dién mot diém anh

« Khong chira thong tin ciu tric

- Anh dwa vao may tinh bing may quét (scanner)

Computer Synthesized
Software image

conversion




Anh Tinh (Ti€p)

 Vidu vé anh tinh
> Anh nhi phan: pixel depth 1
> Anh da mtrc xAm: pixel depth 8
> Anh mau: pixel depth 24

Yellow




Do Hoa va Anh Tinh

- D6 hoa
o C6 thé chinh stra, thay doi
= Chira c4c thong tin ciu tric
= No6i dung ngir nghia dwoe bao toan lac trinh chiéu
= Miéu ta bang cac d6i twong
- Anh tinh
= Khong thé chinh stra, thay doi
= Khong v thirc dwoe cic thong tin ciu tric
= No6i dung ngir nghia khong dworce bao toan lac trinh chiéu
> Miéu ta bang cic diém anh



Nén Anh

« Nén khong mit mat thong tin
= Ma loat dai (RLC)
= Ma tir dién Lempel-Ziv
= GIF, BMP, TIFF

« Nén mit mat thong tin
o Nén duyra trén cac bién d6i khong gian (Transform coding)
» Gidm mau kénh mau (Chroma sub-sampling)
= JPEG, JPEG2000



- Video — Chudi 4nh
o Tw nhién hoac nhan tao
= Tap hop cua cac anh tinh
Ty 1é khung hinh (Frame rate)
» NTSC (M§y, Nhat Ban): 30 khung hinh/s
> PAL (Chau Au): 25 frames/s
« SECAM (Phap): 24 khung hinh/s
s« HDTV: 50/60 khung hinh/s
» UHDTV: 120 khung hinh/s



Video va Animation

« Ca hai déu 14 chubi cic anh tinh hoic d6 hoa dworc trinh
chiéu trong mot khoang thoi gian d€ tao ra cam giac
chuyén dong.

- Video — Chudi 4nh
= Tw nhién hoac nhan tao
> Chuoi cac anh tinh

- Animation — Chudi anh d6 hoa
= Tao ra bang may tinh
= Lwu tip hop cua cic doi twong
o Chuyén d0ng ctiia cac d6i twong dwa trén tinh toan



Nen Video

« International Telecommunication Union (ITU-T)
= H.261: ISDN Video Phone (px64 kb/s)
» H. 263: PSTN Video Phone (<64 kb/s)
= H.26L: Nhiéu (rng dung khac nhau (<64 kb/s)
- Truyén hinh theo yéu ciu, Video Mail
- International Organization for Standard (ISO)
o MPEG-1 Video: CD-ROM (1.2 Mb/s)
» MPEG-2 Video: SDTV, HDTV (4-80 Mb/s)
= MPEG-4 Video: Nhiéu trng dung khac nhau (24-1024 kb/s)



Am thanh

- Am thanh (Am thanh thoai, 4m nhac, tiéng 6n)
= Tin hiéu twong tw mot chiéu bién thién theo thoi gian
= Dwoce lan truyén dya trén 4p suét va twong tac gitra céc
phan tir trong moi trieomg truyén dan.
- Song am thanh: C6 dang hinh sin v&1 cac dac trung
= Tan s6
s Bwoére song
= Bién do
o Tai ngwdi: 20-20,000 Hz. Gidi han trén giam déan theo
tudi tac.



Am thanh so

- Tin hiéu Am thanh dwogc chuyén sang dang s6
- LAYy mau
o Lwrong tr hda
- TAn s6 1ay mau
> Am thanh thoai: 8 kHz
o CD-audio: 44.1 kHz
- Lwong tir hoa
> Am thanh thoai: 8 bit
» CD-audio: 16 bit
» Nén audio
= Nén khong mat mat thong tin: FLAC, Apple Lossless
= Nén mat mat thong tin: MP3 (Ty 1é nén: 50-60%)



M hinh Truyén dir liéu don gian

Transmission

Source Transmitter Receiver Destination
System

- Thiét bi ngu6n tao ra dir liéu can truyén (vi du?)

- Thiét bi truyén chuyén d6i va ma hoa dit liéu thanh soéng dién
tir 6 truyén di trong moi trweomg truyén dan.

- Hg thong truyén dan c6 thé 1a dwong truyén hodc mang may
tinh dé két noi gitra thiét bi nguon va dich.

- Thiét bi nhin chuyén d6i tin hiéu dién tir thanh dang dir liéu
c6 nghia véi thiét bi dich.

« Thiét bi dich nhan dir liéu tir thiét bi nhan.



Nhiém vu cta Truyén Thong

Tan dung hé thong truyén thong |Piéu khién dong
Tao ra giao tiép, két noi DPanh dia chi
Tao ra tin hiéu Dinh tuyén

Dong bo hoa Khoi phuc trang thai
Quan ly trao doi thong tin An toan an ninh mang
Xac dinh va swa loi Quan Iy mang may tinh




Hé phan tan Da phuong tién

Hé phan tan da phwong tién bao gom truyén va phan tan
dir liéu da phwong tién trén mang may tinh

May chu da phwong tién

= Silicon Graphic

- HP Media Server

Mang da phwong tién

» PSTN/Data Network etc.
May khach da phwong tién

Information (content)
Servers

Wide Area Network

Multimedia Clients



.I\,

Hé phan tan Da phuong tién (Tiep)

 Hé thong truyén thong thoi gian thye
= Thu nhéin, nén va truyén truc tiép dir liéu da phwong tién
(vidy?)
- Hé thong truyén dir liéu da dwoe luu triv
= Dir liéu dwoe nén va lwu & may chu. Hé théng truyén dir
liéu nay dén mot hodc nhiéu thiét bi nhan (vi du?)
« Khéc biét gitra hai hé thong
o Thu nhan dir liéu: Thoi gian thyce so véi thu nhan tw
trurore.
= Nén dir liéu: Nén thoi gian thwe/nén ngoai tuyén?, nén ¢
thé hiéu chinh trong qua trinh truyén?



Hé phan tan Da phuong tién (Tiép)

« Yéu ciu v6i nhitng rmg dung da phwong tién trén mang
s> Yéu cau vé d0 tré
= Yéu cau vé chat lwong
- Yéu céu vé trinh chiéu
- Yéu ciu vé dong bo dir liéu
- Yéu cau vé tinh lién tuc
- Phu hop trong diéu kién mat méat thong tin
« Van dé véi mang dir liéu da phwong tién
= Bat cap gitra kich thwée dir lieu va bang thong
= B4t cAp gitra nhu ciu cua ngwoi dung va kha nang dap (g
cia mang.
= Bat cip gitra nhu cau cta cac ngwoi dung khace nhau



May chu Da phuong tién

- May chu da phwong tién
o Luwu triv dir lieu
= Dong bo dir liéu
> Nén am thanh/video
 Yéu cau
= Hiéu nang cao
- On dinh

High-speed

bus
isk on-line
storage

CPU
Tape
Controller
System bus
>
n : Network
Disk |, ,| Network |
Controller adapter

MPEG-1: 1-2 Mb/s
MPEG-2: 2-40 Mb/

S



Thiét bi Da phuong tién

Thiét bi so:

= MAy tinh

= Thiét bi s6 hoa cho audio va video.
Thiét bi twong tu:

= May quay phim

= Micro, Loa

= May nghe nhac

Thiét bi déng bo:

= HO tror dong bo vé thoi gian
Thiét bi twong tac:

o Chuot, ban phim v.v...



Mang truyén thong Pa phuong tién

Mang thoai:

= Public switched telephone networks (PSTNs): Dwoc thiét ké
chua yéu cho cac dich vu thoai, nhung dwge mé rong cho cac
rng dung da phwong tién voi chat lwong thap

Mang dir lieu:

= Dwoe thiét ké cho nhitng dich vy truyén dir liéu don gian
(e-mail/ftp), nhung c6 thé dung cho cac ng dung da
phwong tién.

Mang truyén hinh:

= Truyén hinh

Mang da dich vu chit lwong cao

s Nhiéu dich vu khac nhau.



Hé diéu hanh Da phuong tién

- Hé diéu hanh da phwong tién cung cidp moi treomg cho
viéc chay cac tmg dung va tan dung tai nguyén cta may
tinh va mang.

Multimedia Applications

A 4

Multimedia I/O > Stream Multimedia Device
Manager Handlers Manager
v / v / l
Physical Device Stream and Multimedia I/O Drive
Driver Synchronization manager Audio/ video codec

Hard Optical CD Analog video Analo
disc drive ROM NTSC, PAL g —
drive drive audio Monitor

PCM



Hé diéu hanh Pa phuong tién (Tiép)

« Céc yéu cau:

= Soft real-time application: ddm bao dwa trén thong ké

- Interactive application: khoéng cin dam bao tuyét doi
nhung yéu ciu vé thoi gian dap tmg

0 Throughput-lntenswe appllcatlon khong yéu ciu vé
hiéu nang nhung yéu cau vé thong lwong truyén.

= Fair, Proportionate resource allocation: Chia sé tai
nguyeén gitra cac irng dung

> Application Isolation: Ngin chan anh wong cia Ung

dung 16i dén cac tmg dung khac (may chu truyen dong thoi
gian thlrc khéng dwoe anh hwdng dén may cha phuc vu

web).



Hé diéu hanh Da phuong tién (Tiép)

I TP SRT

Class-specific Schedulers

Class-Independent
Scheduler

20% 80% 50% 50% 20% 80%

FCFS

CPU Scheduler Packet Scheduler Disk Scheduler



Ung dung Da phuong tién

- Multimedia Information Systems: Co s¢ dir li€u da
phwong tién, Sach dién tw, He thong chuyén gia, v.v...

- Multimedia Communication Systems: VOIP,
Truyén thong audio va video, Computer-supported
collaborative works, Ho1 nghi truyén hinﬁ, IPTV, Dich vu
truyén dir li€u da phwong tién tir xa, v.v...

« Multimedia Entertainment Systems: Game, Game
3D, Thiét ké da phwong tién, Multiplayer networks, San
pham twong tac dyra trén audio va video, v.v...



Ung dung Da phuong tién (Tiép)

* Multimedia Educational Systems: E-Books, E-
learning, Flexible teaching materials, Simulation
education systems, v.v...

« Multimedia Business Systems: Thwong mai dién tw,
Mua sam duwa trén hién thwe ao v.v...



MOi truong irng dung Da phuwong tién

28.8-128 Kb/s

Home user
(Ul)

Customer
access
network

1-10 Mb/s

Wide area
network * *
Distribution
Multimedia

Server and/or
intelligent Server
J 1-10Mb/s network

component

Business user
(U2)

Multimedia application environment



Vi du (Truyén hinh theo yéu cau)

Authentication

Media S
edia server /Billing Server

Router

Streaming Server

Web Server
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Tin hiéu tuvong tu

- Bién d0 cua tin hiéu twong tw bién thién lién tuc theo
thoi gian

- Bién d6i Fourier (Fourier transform - FT) chia tin
hiéu thanh nhtrng thanh phén tan sé.

» Dua trén FT, c6 thé chitng minh mot tin hiéu bién thién
theo thoi gian bat ky dwoe ciu thanh tir tAp hop v han
cac song hinh sin.



Tin hiéu tuvong tu (Tiep)
» Tin hiéu x(t) dwoc goi 1a c6 dai giéi han néu nhw bién

doi Fourier cua né chi ¢6 gia tri trong mot dai tin so
nhit dinh.

- Ton tai mot gia tri B dwong sao cho X(f) chi khéc o trong
khoang -B<f<B. B dworc goi 1a bing tan cua tin hiéu.

- Bang tan cua Am thanh thoai: 50Hz — 4kHz

- Pé truyén mot tin hiéu twong tw, biang tan cta dwong
truyén phai 16n hon hodc bang biang tan chia tin hiéu.



Thiét bi Ma Hoa

Analog | Sample . . Digital
Signal n and Hold Quantizer " Codeword

ADC

- Thiét bi ma hba gom c6 bd loc khtr ring cwa AAF (Anti-
Aliasing Filter) and va thiét bi s6 hoéa (ADC)



Thiét bi Ma hoa (Tiép)

B0 loc khtr ring cwu AAF loai bo nhitng thanh phén tan
sO cao tir tin hiéu.

- Sample and Hold 14y mau tin hiéu sau loc va gitr gi4 tri
cua bién do gitra cac mau.

» Qué trinh lwong tir chuyén mau 14y dwoc vé dang nhi
phan.



Bién dien Dt liéu

» Bit ¢6 y nghia nhét cta tir ma biéu dién ddu cta gia tri
cua mau lay dworec.

- Ma nhi phan o thé hién gia tri dwong trong khi ma nhi
phan 1 thé hien gia tri am.

- Tin hiéu phai dwoe 1dy mau véi tin s6 16m hon nhiéu tin
sO lon nhat cuaa tin hiéu.

- SO mtre lwong tir phai du 16m dé tin hiéu dwoe biéu dién
chinh xac.



Tan so lay mau

- Dinh 1y Nyquist: Néu x(t) 1a tin hiéu c¢6 dai tin gidi han
véi tan s6 16m nhat 14 B. Tan s6 14y mau (f,) phai 16m hon
hodc bang 2B. 2B dwoc goi 14 ty s6 Nyquist.

- Ty s6 Nyquist ¢6 don vi 1a Hz hodc chinh x4c hon 1a s6
lwong mau trén gidy



H(f) =reet( 1)
1 /\’(f) “\s(f) ﬁ :
¥ -B f+B f-B B I r B 7 A+B -B B f-B ¥ [+B f
N Xy(S) A X(f)
-j:; f:: G : -B B f:

- Néu tan s6 14y miu f,>2B, nhitng thanh phén trong ph6 cda tin hiéu
v&i dai tAn gidi han ndm tach biét. Tuy nhién néu diéu kién Nyquist
khong dwogc thoa man, nhitng thanh phan trén bi xép chong 1én

nhau, tao thanh hiéu ing rang cwa.



Luwong Tu Hoa

- Lwong ti¢ héa (Quantization) 13 qua trinh bién doi
gia tri twong ty thanh dang nhi phan

- Néu mdi mau dwore biéu dién bing 3 bit (1 bit cho diu va
hai bit cho gia tri bién do)

Néu V.. 1a gia tri bién d6 16m nhit va n la
s6 bit dwoe str dung cho qué trinh lwong tir
hoéa thi khoang lwong tir héa quantization
interval, g, dwoc dinh nghia nhw sau:

q =V, yax/ 2™




Sai s6 luvong tir hoa

- Sai sO lwong tr hoa 1a sy sai khac gitra gia tri bién d6
thue va gia tri quy do6i khi lwong tir hda. Véi lwong ti
hoa déu, sw sai khac 1a +g/2. Sai sO lwong tir con dwoe
goi 1a nhiéu lwong t& boéi gia tri sai s6 thay do6i ngiu
nhién

Spectral view of a sinusoid and its quantization noise-floor
6 bits

SONR = 6.02 x n (dB) *ZEM

« frequency —

SQNR = 1.761+ 6.02 x n (dB) e

« frequency —




Thiét bi Giai ma

Digital | Low-Pass HEEREW\E (]
Codeword Filter Signal

- Thiét bi gidi ma dung dé chuyén d6i dir liéu s6 thanh tin
hiéu twong ty thong qua viéc st dung thiét bi sd hoa
ngwoc va bo loc thong thap.



Zero-Order Hold

A A
fO ey vhr oy O AR
A _y L
AA A1 4 ::::::::_5_:_?—!
> il >

» Zero-Order Hold miéu ta qua trinh chuyén do6i dir liéu
roi tac thanh dir liéu lién tuc bang cich gitr nguyén gia
tri cia mau mot khodng thoi gian bang khoang thoi gian
14y mau



Van Ban
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Cac dang Van ban

« Van bdan khong dinh dang (vi du: plain text) cho phép
tao ra trang van ban chi gdm nhirng ky ty c6 kich thwéce
c6 dinh tir tip hop hitu han caa cac ky tw.

« Van ban dinh dang (vi duy, rich text (RTF)) cho phép tao
ra trang vin ban 1a tap hop ctia nhitng ky ty véi nhiéu
kiéu, kich thwée va mau sdc khac nhau.

- Siéu van bdn 1a tip hop cua céc tai liéu c¢6 lién két. Moi
tai lieu la mot van ban dinh dang.



Bang ma ASCI|

USASCIl code chart

7p 0 0 0 0 o |'o I | , . o R
oep: % | "ol " % % ol " 33 ky tw dién khién

l' )

JelePeP ] 0 | i M A T Back space, Delete, Escape
ojojofo| O |NuUL JDLE | sP 0 @ P \ [ p ’ ’ p
ojloJof1 | SOH | DC1 ! 1 A Q o qQ
olo[1]o| 2 [sx[oce | * 2 g | R | b v
ofofir 1| 3 JeTx|poc3 | # 3 C S c s
o[1]olo| 4 [eoT [oca | s | o ) T | q 1 , N
o[1 o[ | 5 [eva[nak [ % | 5 | €E | U [ e | v 05 ky tw thIrO’ng
ol1[1]o] 6 |[ack[syw [ & | e F v f v
ol 1|11 | 7 [®EL |eT8 | ° 7 G | w | o | w ~ e ~ ~ ~
ToTolol® [ 6s [ean |« [ & [ % [ x [ n | x Chir cai, S0, Dau cham
i fofo[+1] © [ nT | em | 9 1 Y i y
1]o]1|{O]| 10 | LF | sus * : J Z j z
rjofir {11! vT | ESC + ; K C K {
rfr]ofo] 12 FF | Fs < L \ | |
o[ 13 [crR [oes | - | = v T [ m | )

o] 14 50 [ &s ST TA T [ A — 1000001 (65)
1t jr]lri1s | s1 us / ? 0 — o OE

 Bang ma ASCII (American Standard Code for Information
Interchange) la mot trong nhirng bang ma thong dung nhat.
Mo6i mot ky ty dwoe ma hoa bang 7 bit.



ISO/IEC 8859

» ISO/IEC 8859 la chuin st dung 8 bit dé ma hoa, bd
sung thém 96 ky ty thwong (Chir cai Latin)

» ISO/IEC 8859 dworc chia ra cac phan nhw sau:
= Phén 1: Latin-1 Western European

= Phén 2: Latin-2 Central European

= Phan 16: Latin-10 South-Eastern European

- Mic du tiéng Viét st dung chir cai Latin, nhung tiéng
Viét yéu cau bo sung nhiéu hon 96 ky ty thwong.



Unicode

« UTF va UCS

= Unicode Transformation Format (UTF)
- UTF-8: 8 bit, 39 dai tir ma thay d6i va twong thich véi ACSIT
- UTF-16: 16 bit, do dai tir ma thay d6i
- UTF-32: 32 bit, d6 dai tir ma c6 dinh

o Universal Character Set (UCS)
+ UCS-21a tap con cua UTF-16
+ UCS-4 twrong dwong voi UTF-32

« UTF-8 va UTF-16 14 bang ma dwoc st dung rong rai nhat
(XML, HTML, Microsoft déu khuyén nghi str dung UTF-8 or
UCS-2/UTF-16 cho cac irmg dung)



Nén Van Ban

Nén khong mit mat thong tin
= Phwong phép thong ké (vi du Ma Huffman)
= Phwong phap tir dién (vi du Lempel-Ziv)

St dung dé nén van ban tw nhién véi ky ty hode chudi ky
tw 1ap twong tu.

bwoc dung trong nhitng chwong trinh nén dir li€éu nhw
zip, bzip2, 7zip, v.v...

Ty 1€ nén: khoang VY2-2/3 kich thwéc van ban



Ma Huffman

- Ma Huffman: Phwong phép nén dy trén mé hinh théng ké
xem xét sdc xudt phan bo ctia ky twe. Mo hinh xéc dinh sic xuit
c6 thé 1a mé hinh tinh, thich nghi hoic ban thich nghi (semi-
adaptive).

- M6 hinh tinh dworc tich hop sdn trong thiét bi nén va thiét
bi gidi nén.

- Mo hinh ban thich nghi 14 mo6 hinh ¢6 dinh dwoc xay dung
twr dir liéu dwoc nén.

- Mo hinh thich nghi thay d6i trong qua trinh nén.



Thuat toan co ban
o Cac ky tw ¢6 tin suat xuat hién khac nhau.
» Cac ky tw chiém khong gian biéu dién khac nhau.

- Ky ty véi @6 dai tir ma nhi phan ¢6 dinh trong bang ma
ASCII dwoc thay bang tir ma c6 do dai thay doi.

- Tir ma ngan dwoce gan cho cac ky tw voi tAn suat xuit
hién cao trong van ban hodc tap van ban.

« BO ma tao ra co tinh chAit tién to.



Thudt toan co ban (Tiép)

1) Quét vin ban dé thong ké tan suat xuit hién cta cac ky
tw.

2) XAy dung cAy ma Huffman dwa trén thong ké tin suét.
Moi ky tw dwoe biéu dién bidng mdot nut 14. Nut 14 xa
goc dwoce gan cho ky tw it xuat hién.

3) Tir ma biéu dién ky tw dwoc 14y thong qua dwomg dan
tir goc dén nut 14 twong trmg. Nhanh ré trai va nhanh ré
phai dworc ky hiéu bdi bit 0 va 1.



Minh hoa

« Xét chudi ky tu sau:
BCAACADBDCADAEEEABACDBACADCBADABEABEAAA
« A:15;B:7;C: 6; D: 6; E: 5

o (B9 Ma hoa
/\ Text Compression for Web Developers ?
A(15) o (4
/\
o (13) (11)

B(7) C(6) D(6) E(5)



Ma tir dién Lempel-Ziv

- Ma twr dién xay dyng tir ma mo1 cho mot chuoi cac tiwr
ma.

- Vi du: Bang ma ASCII — mdi tir ma cé do dai 8 bit, cho
phép ma hoba 256 ky tu.

- Ma tir dien mé rong thw vién voi tir ma ¢6 do dai tir 9
dén 12 bit. Tir ma mé1 1a chudi cie tir ma da xuat hién.

- Ma tir dién hoat dong khong hiéu qua véi van ban gom
nhitng chuoi ky tw ngén va khac nhau.



Minh hoa

- Xét chu6i ky tw sau: ABCBCABCABCD

Previous Output | Symbol Index Previous Output | Symbol Index
Input Input
NIL NIL A A

A
B AB 256 A B B AB 256
C BC 257 B C C BC 257
B CB 258 C 257 BC CB 258
C BC 256 AB BCA 259
BC A BC BCA 259 AB C C ABC 260
A B C 260 ABC CA 261
AB C AB ABC 260 ABC D D ABCD 262
C A C CA 261
A B
AB C
ABC D ABC ABCD 262

o
b
o
=
o



ANH TINH

Tran Quang Dtrc




Dinh nghia

T4t ca cac anh déu dwoc biéu dién bing ma trian hai
chiéu cua cac diem anh (pixel).

Pixel (RGB)

Yellow




MO hinh mau

- RGB (Red - Do, Green - Luc, va Blue - Lam) — St dung
biéu dién mau trong may tinh. RGBA 14 RGB véi kénh
alpha thé hién tinh trong suét.

- CMYK (Cyan — Luc lam, Magenta — D¢ twoi, Yellow -
Vang, va Black - Den) — St dung trong in anh.

« YCbCr — St dung trong cac hé thong video. YUV thé hién
gia tri d0 cho6i (Luminance) va sic thai mau
(Chrominance).

- HSV — St dung trong hoi hoa. HSV biéu dién mau véi @
choi (Value), sic @6 (Hue) va d0 bao hoa (Saturation).



MO hinh mau (Tiép)

v
+.4
+.
+.
+.
(/)
- Y

YCbCr (Y=0.5)

Y
'C

RGB CMYK



Md hinh mau (Tiép)

» YCbCr khéng thé hién khong gian mau tuyét déi, né 1a
cach de ma hoa thong tin RGB. YCbCr chta nhitng thong
tin lién quan dén cam nhin mau sic ciia mit ngwoi.

Y = 16+219(0.299R+0.587G+0.114B) /255
Cb = 128+224(-0.169R-0.331G+0.5B)/255
Cr = 128+224(0.5R-0.419G-0.081B)/255



Nén Anh

« Nén khong mit mat thong tin
= Ma loat dai (Run Length Coding)
- Ma Huffman (Huffman Coding)
- MA tir dién Lempel-Ziv

« Nén mit mat thong tin
= M4 héa duyra trén bién d6i khong gian (Transform Coding)
= Giam mau kénh mau (Chroma sub-sampling)
« JPEG, JPEG2000



Giam mau kénh mau

® O ® O ® O () -~ Pixel with only Y value

® O ® O ® O ® —- Pixcl with only Crand Cb values
® O ® O ® O @ -- Pixel with Y, Crand Cb values
® O ® O ® O

4:4:4 4:2:2

® O O 0O ® O QOQOQO

® O O 0O ® O ONONORORONY.

® O O 0O ® O QOQOQO

® O O 0O ® O ONONORORONY.

4:1:1 4:2:0



.I\,

Giam mau kénh mau (Tiép)

4:4:4 (1:1)

= Thiét bi quét phim cao cap

= Pién anh

4:2:2 (3:2)

= Dinh dang video cao cap
4:1:1 (2:1)

» DVCPRO (vi du NTSC, PAL)
4:2:0 (2:1)

-« MPEG, ma hoa video H.26X
o DVD, Blue-ray

= JPEG, MJPEG



Chuin JPEG

- JPEG 1a chuidn nén anh, dwgc phat trién béi “Joint
Photographic Experts Group”.

- JPEG la dinh dang thwong dwoc st dung trong lwu va
truyén anh.

« JPEG nén dwoec trén ca anh mau va den trang

« Ty 1€ nén 1:10 nhung khong anh hwdéng nhiéu dén cam
nhin cua mit nguwoi.



Chuan JPEG

« JPEG la ky thuit nén mat méat thong tin dya trén bién
doi 2D-DCT (Discrete Cosine Transform).

> Nhan dinh 1: Noi dung anh thay d6i twong d6i cham trén
bé mit cua anh.

- Nhin dinh 2: Mt ngwoi nhay cdm hoi véi nhitng mét
mat thudc vé thanh phan tin so thap.

= Nhin dinh 3: Mit ngwdi cdm nhén tot hon sw thay doi vé
do choi so véi mau sic.



Chuan JPEG

8x8 blocks
X
o Entropy Compressed Image
2| FDCT |——2 Quantization 2| Epcoding A
N N
Source Image
Quant. Table Huffman Table
l l
8x8 blocks
X
o Entropy
< IDCT |[< Dequantization [< Decoding [
N N
Source Image
Quant. Table Huffman Table




Bien doi DCT
- DCT bién d6i tin hiéu dnh tir mién khéng gian sang mién tin

sO.

+ DCT twong ty nhw Fast Fourier Transform (FFT) nhung c6
thé biéu dién dir liéu anh chi bang mot vai hé so.

« Nang lwong anh tip chung chu yéu & céc thanh phén tan so
thdp, ndm goc trén cung bén trai caa DCT.

« Céc thanh phén tan s6 cao thwong co gia tri thip trong bién
doi DCT nén c6 thé loai bé dé tang hiéu qua cta qua trinh
neén.



Bién doi i&

en doi DCT (Tiep)

52 55 61 66 70 61 64 73 -145 -30 -61 27 56 -20 -2 0
63 59 55 90 109 85 69 72 4 -22 -61 10 13 -7 -9 5
62 | 59 68 | 113 | 144 [ 104 [ 66 73 47 7 77 | 25 | 29 | 10 5 -6
63 58 71 122 154 106 70 69 DCT -49 12 34 -15 -10 6 2 2
67 61 68 104 126 88 68 70 12 -7 -13 -4 -2 2 -3 3
79 65 60 70 77 68 58 75 -8 3 2 -6 -2 1 4 2
85 71 64 59 55 61 65 83 -1 0 0 -2 -1 -3 4 -1
87 79 69 68 65 76 78 94 0 0 -1 -4 -1 o} 1 2

 Thanh phan DC (i.e., F(0,0)) va AC (i.e., F(u,v) (u,v£0)) déu
1a s6 nguyén, co gia tri ndm trong khoang tir -1024 dén 1023.



Luwong tu hoa

« Lwong tir héa loai bo nhlrng thong tin thira trong anh. Lwong tir hoa
la nguyén nhan chua yeu dan dén mAit mat thong tin trong cac ky
thuat dua trén bién do6i DCT.

FQ(u,v)=Integer Round (F (u,v)/Q(u,v))

\

Quantization step size

« Bwérc lwrong tir hoa dworc chon dya trén cam nhan cua mat nglrm
N6 1a ham véi cac bién gébm ddc trung dnh, ddc trung hién thj va
khoang cach hién thi.

« Trong trng dung, bwwde lwwrong tir héa thwrong dwoe xac dinh dya trén
thue nghiem.



16 11 10 16 24 40 51 61
12 60 55
14 1 —— 69 56
14 17 22 51 87 80 62
18 22 37 56 109 103 77
24 35 55 64 81 1 113 92
49 64 78 87 103 121 1 101
72 92 95 98 112 | 100 | 103 99

h V 4 o /NN

oa (Tiep
-26 3 -6 2 1 0 0
0 2 -4 1 o) o) 0
-3 1 5 1 o o 0
-4 1 2 0 o) o) 0
1 0] 0 0 0 o] o]
0 0] 0 0 o) o) 0
0] 0] 0 0 0 o] o]
0 0] 0 0 o) o) 0

- Nhirng thanh phan tin s cao thuwomg co gii tri bang o hoic

rat nho (ké ca gia tri Am va gia tri dwong) nén
biéu dién bang mot vai bit.

cO thé dworc




Ma hoa Entropy

DC
Huffman
FR(u,v) < coding
AC

- Ma hoéa Entropy la dang d#c biét ctia nén khong mat mat
thong tin.

- M2 hoéa Entropy gom cac bwdc sau: (1) sap x€p cic thanh
phan anh theo dwong dic dic; (2) ma hoa cac thanh phan anh
bang ma loat dai (RLC) va Huffman.



Pudng dic dac

26 | 3| 6| 2 | 2 1| o | o 76 vl Vi vl Vs
IR EDDE e
3 | 1| s 1| 1| o | o] o / /,// /L
T e
AN
T L] e
T AT A
ol oflo|lo|o| o] olo A | Lo oL _

« TAt ca cac hé s6 déu nam trén dwong dic ddc. Cac thanh phan
tin sO thip (thwomg khac o) dwoc xép trwde cac thanh phin
tin sO cao.



DPCM va Ma loat dai

Céac thanh phan DC cua cic khoi anh lan cin c6 tinh
twong quan cao. Vi vay, ma hoa sy sai khac gitra cac
thanh phan trén lam ting tinh hiéu qua cua qué trinh
nén.

DC, DC,

M3 loat dai dwoce stt dung @€ ma hoa cac thanh phan AC




DPCM va Ma loat dai (Tiép)

« Thanh phan DC: +3 = (2),(3) ] T | e | T
 Thanh phan AC: ' // / /9//?
» (0,2) (-3) AN A A A
* (1,2) (-3) —
o (0’2) (_2) g//,?////j/?
+ (0,3) (-6) vd
. (0,2) (2) AL
» A
= (0,0) 9 EOB 04—4-/ 4—;/——9/ 04 —)

« Céc thanh phan AC dwoc mo ta boi mot cap ky hiéu (loat dati, kich
thwore) (bién dj). Loat dai dwore tinh bang so lwong o gitra hai thanh
phan khéc o. Kich thwée bibu dién s8 lwong bit dung dé ma hoa gia
tri bién do.



Ma Huffman

- Thyre hién tdng hiéu qua nén bang viéc thay thé nhiing
chuoi ky tw dai bang nhirng tir ma ngin.

- D6 dai ctia moi tir ma dworc xac dinh dya trén tan suit
xuat hién cua cac ky tu.

- JPEG cung cip bang ma Huffman chuin, nhung bang
ma Huffman cling c6 thé dwoc dinh nghia riéng tuy
thudc vao img dung va dac trung cta cac anh st dung
trong (rng dung.



Ma Huffman (Tiép)

Category Values Bits for the value
1 -1,1 0,1
2 -3,-2,2,3 00,01,10,11
3 -7,-6,-5,-4,4,5,6,7 000,001,010,011,100,101,110,111
4 -15,...,-8,8,...,15 0000,...,0111,1000,...,1111
5 -31,...,-16,16,...31 00000,...,01111,10000,...,11111
6 -63,...,-32,32,...63 000000,...,011111,100000,...,111111
7 -127,...,-64,64,...,127 0000000,...,0111111,1000000,...,1111111
8 -255,..,-128,128,..,255
9 -511,..,-256,256,..,511
10 -1023,..,-512,512,..,1023
11 -2047,..,-1024,1024,..,2047

Gi4 tri va s lwong bit cho mdi gia tri



Ma Huffman (Tiép)

Run, category Code Length Codeword

0,0 4 1010
0,1 2 00
0,2 2 01

0,10 16 1111111110000011
1,1 4 1100
1,2 5 11011

15,10 16 1111111111111110

Bang ma Huffman chuén cho cic thanh phan AC cta kénh d6 chéi



Ma Huffman (Tiép)

Category Code Length Codeword

0 2 00

1 3 010

2 3 011

3 3 100

4 3 101

5} 3 110

6 4 1110

7 5 11110

8 6 111110

9 7 1111110
10 8 11111110
11 9 111111110

Bang ma chuin cho cac thanh phan DC cta kénh d0 choi



Ma Huffman (Tiép)

Thanh phan DC: +3 = (2),(3)

Tiur ma ctia thanh phan DC: o11 11

Thanh phan AC: (0,2) (-3), (1,2) (-3)... EOB

Tt ma cua thanh phan AC: 01 00 11011 00 ... 00



Minh Hoa

100 - 83,2 bytes
50 - 15,1 bytes
25 -9,5 bytes
10 - 4,7 bytes
5 -1,5 bytes

N
oy oeyole
I




Chuan nén khac?

« V&1 ty 1€ nén cao (vi du 0.25 bpp), méo cua chuin JPEG la
khong thé ch4p nhan.

« JPEG cb6 44 céich thirc, rat nhiéu trong so d6 khong dworc st
dung trong b6 ma hoa JPEG.

« Chét lwong ctia anh gidm di ro rét néu xuat hién 10i trong qué
trinh truyén anh.

« JPEG dworc t01 wu hoa cho anh tw nhién nhirng khong phu
hop v61 anh do hoa.

- JPEG khong ap dung dwoc cho anh nhi phan.



Chuan JPEG2000

« Pac trung
> Bién d6i song con Wavelet
Chat lwong tot vo1i ty 1€ nén cao
Nén anh nhi phan
Nén mat méat va khong mat mat théng tin
Linh hoat véi 16 trong qua trinh truyén
C6 kha nang mé rong
Chon viung quan tam ROI
» MOt vai irmg dung
s Website
= Camera ky thuét s
- Anhy hoc
> Anh vién tham

m]

m]

]

a

a

a



Chuan JPEG2000 (T

Lossless

SO0 = ~0FT

Vd

ep)




Chuan JPEG2000 (Tiép)

0.125 bpp

JPEG vs. JPEG2000

0.25 bpp




Chuan JPEG2000 (Tiép)

- Disadvantages
= Thiét bi ma hoa va giai ma phire tap, thoi gian tinh toan lau.

o Khi ty 1& nén khoang 1:25, JPEG2000 so v&i JPEG c6 thé
tao ra anh nén it bi chia 6 nhung giam dang ké cac chi tiét
anh.



AUDIO

Tran Quang Dtrc




Dinh nghia

Song am thanh la dao dong co hoc caa cac phan ti, nguyén tw
dwoec lan truyén trong moi trwomng vat chit.

Song Am thanh c6 céc tinh chit chung cta sé6ng nhw phan xa,
khtic xa, tan xa v.v...

Tan s6 biéu dién s6 chu ky trong mot gidy va dwoe do bing
hertz (Hz) hodc chu ky trén giay.

Bién do dac trung cho do 16m ctia dao dong so vi gia tri trung
binh. Bién d6 lién quan nhung khong phai la am lwong



Am thanh so

Tin hiéu 4m thanh dwoc chuyén sang dang nhi phan
- LAYy mau

o Lwrong tw

Tan s6 14y mau

> Am thanh thoai: 8 kHz

o CD-audio: 44.1 kHz

Lwong ti hoa

> Am thanh thoai: 8 bit

» CD-audio: 16 bit

S6 lwong ranh Am thanh

= Stereo: 2 kénh

o Chuyén nghiép: 16, 32 hoac hon nira.



Am thanh sé (Tiép)

Vi du 1: S6 héa miu 4s d6i véi Am thanh thoai
> Am thanh thoai dwoc 14y mau véi tan s6 8 kHz, mot mau
dwoc lwong tir bang 8 bit, chi ¢6 mot ranh Am thanh.

« Vidu 2: S6 hda 4s Am nhac
> Tin hiéu 4m nhac dwoc 14y mau véi tan s6 44.1 kHz, mot
mau dworc lwong tir bang 8 bit va ¢6 2 ranh Am thanh.



Nen am thanh

Differential Pulse Code Modulation (DPCM)

DPCM thich nghi (Adaptive DPCM)

Linear Predictive Coding (LPC)

Perceptual Coding

Chuin MPEG



DPCM

o Swr sai khac vé bién d0 gitra hai mau am thanh nho hon
nhiéu so v&i bién do cuaa mau. Sy sai khac co6 thé dworc
lwrong ty hoéa véi mot vai bit.

- BO ma héa DPCM c6 thiét ké don gian. Uéc lwong dwoe
thuwe hién dwa trén mau thu dworc trwde do.

- Nhitng mau aAm nhac lién tiép c6 tinh twong quan cao.
DPCM vi thé& hiéu qua va cho chat lwong Am thanh tot
hon PCM.



V4

DPCM (Tiép)

Speech
Input ——
Signal

Timing +
Control

e

Register

R Adder

Parallel-

to-serial
converter

Net\%ork

Speech
Output <—
Signal

Timing +
Control

Register
R

Serial-to-
parallel
converter




DPCM (Cont.)

- Ma hoa
= Gia tri mau truede @6 dwoe lwu trong bo ghi.
= Tin hiéu DPCMNdu'Q’c tao ra bang cach trir gia tri mau hién
tai vl gia tri mau triede do lwu trong bo ghi
= (Gi4 tri trong bo ghi dwore cip nhit trwede khi truyén tin hiéu

- Glai ma
= Cong gia tri cta tin hiéu DPCM véi gia tri mau dwoc luu
trong bo ghi.
> Qud trinh lwong ti héa sinh ra 16i lwong ti. Loi lwong ti
ting ty 1& v6i s6 mau dwoe ma hoa.



Third-order predictive DPCM

Speech
Input ——
Signal

ADC

AAF
Timing +
Control

Subtractor

Parallel-
to-serial
converter

Network

Speech
Output <—
Signal

M

Timing +
Control

Serial-to-
parallel
converter




Third-order predictive DPCM (Tiép)

- Dé giam nhiéu, bo ma héa DPCM woéc lwong gia tri mau
hién tai dwa trén gia tri caa ba mau trwée do.

- Gia tri cia ba mau dwoc két hop véi ty 1é khac nhau,
dinh nghia bang tham sd C,. C; dwoc goi la tham sé dy
doan.

« Tin hiéu sai khic dwoc tinh bang cach trir gid tri mau
hién tai voi gia tri dy doan.



Third-order predictive DPCM (Tiép)

- Tao tin hiéu DPCM bang cach trir tin hiéu PCM véi gia
tri két hop cta cdc mau dwoe lru tai bo ghi R1, R2 va R3.

- Ghi gia tri m&i PCM vao Ri. Chuyén gia tri R1 téi R2 va
R2 té1 R3.

- Thiét bi gidi ma hoat dong dya trén nguyén tic twong tu.
Tin hiéu DPCM dwgce cOong véi gid tri két hop cua céc
mau trirdre dé dwoe lwu trong bo ghi R1, R2 va R3



Adaptive DPCM (ADPCM)

. Co thé tiét kieém bang thong bang cach st dung so hrong bit
khac nhau @€ ma hda sy sai khac dwa trén bién do ctia no.

- Chuan qudc t€ twong tng dwoe dinh nghia tai ITU-T
Recommendation G.721.

« Nguyén tic cling twong tw nhw DPCV, chi khac la st dung b
dy doan dwa trén 8 mau trude do va thay d6i s6 Iwong b1t de
ma hoéa sy sai khac.

» Bwéce lwong tir hda 16m dwoe s dung cho nhitng sy sai khac
cua thanh phan tan s6 cao. Ngwoece lai sw sai khac cua thanh
phan tan so thap s€ dwoc s6 hoa vt bwrde lwong tir hdéa nhd.



Speech
Input —
Signal

Sub-band ADPCM

Lower sub-band
bandlimiting filter
(50Hz-3.5 kHz)

Upper sub-band
bandlimiting filter
(3.5kHz-7kHz)

Lower sub-band
ADPCM encoder

Upper sub-band
ADPCM encoder

Multiplexer

v
Network

Speech
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Demultiplexer




Sub-band ADPCM

- Sub-band ADPCM dwoc dinh nghia béi chuin ITU-T
Recommendation G.722 (chat lwong 4m thanh t6t hon cho
trng dung VolP).

Ky thuat str dung ma hoa dai bang tan con, tin hiéu dau vao
dwoe di qua hai bo loc dai tin, mot tir 50 Hz dén 3.5 kHz va
mot tir 3.5 kHz dén 7 kHz.

 Hai tin hiéu sau d6 sé dwoce sO6 hoa vdi cac thiét bi ADPCM
khac nhau. 6 bit dwgc dung dé lwrong tir hoa tin hiéu thudc dai
tan thap va 2 bit dwoc dung &6 lwong tir hda tin hiéu thudc
dai tan cao.



Linear Predictive Coding

- Ma dw doan tuyén tinh (LPC) dwoc xiy dung dua trén viée
XAp xi gia tri mau 4m thanh hién tai bing t6 hop tuyén tinh
clia nhitng gia tri mau trwde dd. Qua trinh x4p xi thuce hién
trén nhitng doan ngin, goi la khung hinh. 30-50 khung hinh
mot gidy cho chit lwong am thanh chip nhin dwoce voi ty 1€
nén cao.

Order of the model Prediction coefficient

~ ) e
x[n]= Z a,x|n—-k|+e[n]

/ \

Previous speech samples Prediction error



Linear Predictive Coding (Tiép)

 Cac tham s6 dy doan dworc x4c dinh nham cye tiéu hoba trung
binh binh phwong sy sai khac gitra gia tri cia mau am thanh
that va mau dy doan.

- S8 lwong mau tham gia dy doan p ty 1& thuén véi d6 chinh xac
cua qua trinh xap xi.

» Am thanh thoai chwa nén yéu ciu dwong truyén tdc do 64
kbps. LPC c6 thé truyén am thanh trén véi 2.4 kbps. Tin hiéu
bi mat mat nhiéu nhung van dam bdo dwoc chat lwong am
thanh t6i thiéu.

- LPC dworc st dung trong cic dich vu vién thong nhw GSM.



Code-excited LPC (CELPC)

- CELPC st dung tdp mau chuan thay cho tap mau thu
nhan truweée dé6 dé du doan gia tri cia mau hién tai.

- Tap mau chuan tao thanh bang ma va dworc lwu trong ca
thiét bi ma hoa va giai ma.

« Mo0i mot mau dwoe ma hoéa riéng biét dwa trén tap mau
chuin. Gia tri tham s0 dy doan dworc truyén di thay cho
gia tri hodc gia tri sai khac cia mau.



Perceptual Coding

» LPC va CELPC dwoc dung trong cac tng dung thoai. PC
dwoc thiét ké dé nén Am thanh trong nhitng dich vu truyén
hinh quang ba.

- Mau 4m thanh dwoc phan tich, chi nhitng dic trung phu
hop v61 cdm nhan caa tai ngwoi 1a dwoce truyén di.

» Mac du tai ngwol nhay cam véi tin hiéu am thanh trong dai
tr 15 Hz to 20 kHz, nhung do nhay cua tai ngwoi vol moi
tin hiéu la khéng tuyén tinh.



DO nhay cua tai nguoi

- D) nhay cta tai ngwdi voi tin hiéu ¢6 tin s6 khéc nhau. Tin
hiéu trong khodng 2-5 kHz dwoc cam nhén tot nhét.

- Biéu do vé cwromg d6 16m nhat va nhé nhat ma tai ngwdi c6 thé
nghe rng véi moi tan s6.
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Tin hiéu A ndm trén gii tri
ngwong nghe
Tin hiéu B ndm dwdi gia tri
ngwong nghe.
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Mat na tan so

A

100 | B Tin hiéu B ¢6 cwong do
o 16n hon tin hiéu A. N6
ié or lam cho do nhay cua tai
5% et 8 T bi thay do6i xung quanh
%)—g) ’ *A
2% ol tin hiéu B.
|
< 20r | TA Tai ngwoi khong con

ob—1 1 | e, nghe thiy tin hiéu A .

0.01 002 005 01 0.2 05 10 20 50 10 20
Frequency (kHz)

= Hearing sensitivity of the human ear

« Khi nhiéu tin hiéu cing Xuat hién, tin hiéu c6 cu'ong dd cao co thé
tao ra meo va lam thay d6i do nhay cua tai ngwdi & ving tan s6 xung
quanh tAn sO cua tin hiéu.
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Mt na tan so (Tiép)

bo rong cua du’O’ng
cong Urmg v6i tdn sO
nhit dinh dwoc goi la

Relative signal amplitude level (dB)

o0 /N ______ dai tan t&i han. Dai tin
40 téi han thay do6i theo
20 t,\/ N
4n s0.
0 | ! i | | 1 I [ | | | o=
@] 1 2 3 4 5 o) 7/ 8 Q@ 10 11

Frequency (kHz)

« Néu bién d6 cta cic thanh phan tin s6 tao nén Am thanh
dwore x4c dinh, c6 thé xac dinh dwoe nhitng thanh phan
bi che khuit va khéng can truyén hodc ma hoa.



Mat na khong gian

2} SigralON Signal OFF . o

¢ 100 - | Sau khi nghe mét am thanh
© gk ) c6 cwong dd 16m, cin mot
. thoi gian dé tai nguwoi co thé
E 60 — A \ A ?
0 nghe am thanh cwrong do nho
O A , ’ L [
5 0T hon. Hiéu tng d6 dwore goi la
2 20+ mat na khong gian.

O

& 0 -

O T T+ 50 T]me (ms)

= Ihaudible signal amplitudes

- Trong khoang tho1 gian nay, tai nguoi khong the cam nhan

dwoc nhu'n%lam thanh c6 cwong dQ thdp hon %a tri nguwong.
Nhirng Am thanh @6 khéng can truyén hoic ma



Chuan nén MPEG

Signal-to-mask
ratios + Bit
allocations

Masking
Threshold

Speech PCM Analysis filter Form?(’;rframe
Input ¢ Encoder : bank (DFT) . o
Signal : ransmission




Chuan nén MPEG (Tiép)

- DA&i tan cua tin hiéu dworc chia thanh 32 dai tin con bang
cac bo loc dai thong.

« M6 hinh cam am xt 1y tin hiéu thu tir cac bo loc véi mat
na tin s6 va mit na khéng gian. M6 hinh cam am chi gitr
lai nhirng thanh phan tin s6 c6 bién d6 ndm trén
ngwong cdm am dé ting ty 1&é nén va tiét kiém bing
thong dwong truyén.

« C4c thanh phan tan s6 nhay cam vé1i tai ngwoti dwoc so
héa véi nhiéu bit hon nhitng thanh phan tin s6 khéc.



VIDEO

Tran Quang Dtrc




Video tuong tu

- Tin hiéu video 1a mot chudi cac dnh 2 chiéu dwoc chuyén
sang khong gian 3 chiéu thong qua cac thiét bi camera.

« Thiét bi thu nhin cwong do anh sdng phat ra hodc phan
xa tir vat thé. Cwong do anh sang thay doi theo ca chiéu
khong gian va tho1 gian.



Video Pa hop va Thanh phan

- Trong trwomg hop ly twdng, tin hi€u video mau dworc
miéu ta boi ba thanh phan khic nhau, moi thanh phén la
moOt kénh mau. Video dwoce goi 1a video thanh phan.

- Video da phtrc tong hop ba kénh mau thanh mat tin hiéu
duy nhat. Video da phirc ¢6 yéu cau vé bang thong nhé
hon video thanh phén, vi thé c¢6 thé ting kha nang luu
trir.

« S-video gdm hai thanh phén, thanh phan mau va thanh
phan do choi.



Quét manh

- Hé thong truyén hinh twong ty st dung ky thuit quét
manh (c6 thé la quét xen ké hodc quét lién tuc) de thu
nhan va hiéen thi video.

« Mot khung hinh dwoec chia ra thanh nhiéu dwong gom
dwong chan va 1é. Ky thuat quét xen k& quét tit cd cic
dwong 1é, sau d6 quét tit ca cic dwong chan trén man
hinh.

- K§ thuat quét lién tuc quét dong thoi ca dong chan va 18
theo thir ty tir trén xuéng dwdi.



Toc do lam moi
- T6c d6 lam méi 1a tin s6 dé hién thi hai khung hinh lién tiép,

dwoce do bidng Hz hodc s6 khung hinh/s.

- Nganh cong nghiép dién anh st dung tdc d6 lam maéi 24
khung hinh/s.

« V61 bang thong ¢ dinh, ki thuat quét xen ké ¢6 toc d6 lam
ma&i gap hai 1an ki thuét quét lién tuc. Tde d6 1am médi cao cho
phép miéu ta tot chuyén dong cua d6i twong.

- Tuy nhién, k§ thuat quét xen ké khong thich hop dé thu nhan
va hién thi nhitng d6i twong chuyén dong nhanh.



Hé th6ng Truyén hinh tuong tu
__

Tdc dd 1am mé1i (Field rate) 59.94

S6 dwong quét/khung hinh 525 625 625
T6c dd quét (Pwdng quét/s) 15,750 15,625 15,625
Bing tan kénh d6 cho6i (MHz) 4.2 5.0, 5.5 6.0
Bing tan kénh mau (MHz) 1.5 (D), 0.5 (Q) 1.3 (U,V) 1.0 (U,V)
T4n s6 mang cua tin hiéu Am thanh 4.5 5.5, 6.0 6.5
Bing tin tin hiéu da phirc (MHz) 6.0 8.0, 8.5 8.0

- HDTV tang hiéu qua hién thj voi kich thwdc man hinh 16:9 va toc
do 1am mé1 60 khung hinh/s, va 720 du'ong/khung hinh.

- Man hinh may tinh (vi du SVGA) c6 d0 phan giai cao 1024x720 diém
anh va 72 khung hinh/s.



Video sO

« Video s& c6 thé thu nhin dya trén viéc 14y mau tin hiéu
truyén hinh twong tw, hodc st dung video camera so.

- Chuin BT. 601 c6 t6c do 14y mau 13.5 MHz cho tat ca cac
hé théng NTSC va PAL/SECAM.

- BT.601 clting dinh Ilghia hé hién thi mau méi goi 1a
YCbCr (xem Giam mau kénh mau).

« Ngoai BT.601, CIF (Common Intermediate Format) cho
chat lwong video véi @6 phan giai bang mot nira BT.601.



Nen Video

« International Telecommunication Union (ITU-T)

= H.261: ISDN Video Phone (px64 kb/s)

» H. 263: PSTN Video Phone (<64 kb/s)

= H.26L: Nhiéu (rng dung khac nhau (<64 kb/s)

- Truyén hinh theo yéu ciu, Video Mail

- International Organization for Standard (ISO)

» MPEG-1 Video: CD-ROM (1.2 Mb/s)

» MPEG-2 Video: SDTV, HDTV (4-80 Mb/s)

= MPEG-4 Video: Nhiéu trng dung khac nhau (24-1024 kb/s)
- MJEG (Moving JPEG) dwa trén chuian nén JPEG ap

dung ddc 14p trén tat ca cac khung hinh.



Nén Video (Tiép)

- Tin hiéu video goOm mién khong glan (khong glan 2
chiéu) va mlen tho1 gian. Nén video vi thé c6 thé thue
hién trén cid mién khéng gian va mién thoi gian.

- O mién khong gian — thiét bi ma hoéa thwe hién nén
JPEG dé gliam thong tin dw thiva. Nén JPEG dwoc ap
dung trén khoi anh c6 kich thwée 8x8 diém anh.

- O mién thoi gian — thiét bi ma hoéa thye hién wéc lwong
chuyen dong dée glam khong glan dw thira. Udc lwong
chuyén dong dwoc 4p dung trén khdi dnh c6 kich thuée
16x16 diém anh.



Uéc lwong chuyén dong

. Uéc lwong chuyén dong (motion estimation) dwge thue
hién trén nhitng dang khung hinh khac nhau. b6 twong
quan gitra cac khung hinh dwoc xac dinh dwa trén véc to
chuyén dong (motion vector)




Uéc lwong chuyén dong (Tiép)

. U'éc lwong chuyén dong chinh x4c tao ra ty 1€ nén cao va
chit lwong video tot.

- U'éde lwong chuyén dong dwore thue hién trén nhitng khoi
anh c6 kich thwére 16x16 diém anh. Kich thwée khoi anh
nhé ting do chinh xic cia wéc lwong chuyén dong
nhung do phirc tap cua tinh toan cao.

- Véc to chuyén dong chi dwoc xac dinh néu nhw sy sai
khac chuyén dong gitra hai khung hinh 16m hon nguwong
cho trwoe.



Uéc lwong chuyén dong (Tiép)

» Ky thudt doéi sanh khéi dnh (Block Matching) dwgc dung dé
wée lwong chuyén dong.

- Mbi khoi anh cta khung hinh hién tai dwoce so sanh véi cac
khoi anh nam trong khu vyre tim kiém cua khung hinh trwrée
do.

- Khu vye tim ki€ém thuwong c6 kich thwée hinh chit nhat, do
chuyén dong thwong dién ra theo phwong ngang.

- Uédc lwong chuyén dong dwoc thue hién dya trén kénh do
choi, tuy nhién thong tin mau c6 thé thém vao dé ting do
chmh xac cua phép woée lwong.



BU chuyén dong

° Chuyén dong trong video rat phtrc tap. Udc lwong
chuyén dong thwong khong chinh xéc tuyét doi.

- K§ thuat bu chuyén dong dwoc st dung dé tinh toan sy
sai khéc gitra vi tri that va vi tri wéc lwong caa do6i twong,.

- Twong tw nhw DPCM, su sai khac c6 thé dwge ma hoa
v&i chi mot vai bit.



Qua trinh Udc lwong chuyén dong

C;rrent —'—> DCT *» Quantization »{ Jentropy *| Bit stream
rame . COdlng
A
. . Reference
Motion Compensation Frames
Frame N-1
» Motion Estimation [+ Ij Frame N

Véc to chuyén dong




Chuan MPEG

- MPEG-1: Chuin nén audio/video co ban
= Toc do dir liéu: 1.5 Mbps
s Video: 352x240 diém anh/khung hinh, 30 khung hinh/s
> Audio: 2 kénh, 48,000 mau/s, 16 bit/mau
- MPEG-2: cho chat lwong audio/video tot hon
= Toc do dir liéu: 4-80 Mbps
o Video: 720x480 diém anh/khung hinh, 30 khung hinh/s
> Audio: 5.1 kénh, Advanced Audio Coding (AAC)
« MPEG-4: nhiéu tmg dung véi chit lwong va toc do dir
liéu khac nhau.



Tht tu khung hinh trong MPEG

Khung I: Intra-coded frame
Khung P: Dy doan chuyén dong dwa trén khung truwéc do
Khung B: Dy doan chuyén dong dya trén khung trwde d6 va khung sip toi



Khung |

- Khung I dwoec ma hoa doc lap Moi khung la mot
anh tinh va ma tran Y, C; va C, dwgc ma hoa voi

chuin nén JPEG.

 Khung I dwoe nhéc lai
trinh truyen.

- Khung hinh ndm giira

mot nhom khung hin
Mot nhéom khung hin

dén 12 khung hinh.

dé tranh 16i tich liy trong qua

hai khung I lién tiép tao thanh

h (group of pictures - GOP).

1 thwong co kich thwéce twr 3



Khung P

« Ma hoa khung P str dung khung P hoac khung I trudc do
bang k¥ thuat wéc lwong va bu chuyén dong.

= Ma hoa va truyén dia chi khoi dnh trén khung P hogc I
trirdec d6 néu noi dung khong thay doi.

= Ma hoa va truyén véc to chuyén dong, sy sai khac néu noi
dung ctua khoi anh thay doi nhé hon gia tri ngwong.

- M4 hoa va truyén khoi anh véi chuén nén JPEG néu noi
dung thay doi lom hon gia tri ngwong.

- SO lwong khung P giira hai khung I bi giéi han dé giam
161 tich I5y.



Khung B

- Ky thuat woéc hrong chuy en dong chi hoat dong hiéu qua
vbi nhirng video co chuyen dong cham.

- Véi nhitng video c¢6 chuyén ddng nhanh, khung B (Bi-
directional) dwoc st dung. Noi dung cia khung B
dwoc dyw doan dya trén khung P hoac I truwée do va
khung P hodc I sp téi.

- Khung B c6 ty s6 nén cao nhat. Noi dung caa khung B

khoéng dwoe st dung dé worc 11r0’ng hoac dy doan cac
khung khéc.



Thiét bi ma hoa MPEG-1
Coding
h'lp o t Control Coded Bit
Video 4 e
DCT |-~ Q > Entropy | _| Buffer |—">
- l —  Coding
Q1
|
IDCT
L A
Q: Quantization
Q™1 Inverse Quantization
Motion | Reference
Compensation Frames
I- Motion Vector
Motion
*1 Estimation [
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Thiét bi giai ma MPEG-1
Coded Bit Output
Stream Video
——— > Buffer ==~ Entropy Q1 > IDCT : o | IFrame ~
Decoding < Ordering
Motion
Motion Vector | Compensation
Reference
Frames —




Hi€éu nang cua MPEG-1

- Nén khung I cung twong tw nhw JPEG vo1i ty s6 nén
trong khoang tir 1:10 dén 1:20, phu thudc vao @6 phire
tap cia n6i dung khung hinh

» Khung P va B ¢0 ty 1¢ nén cao hon. Ty 1€ nén cta khung P
trong khoang tir 1:20 dén 1:30. Ty 1€ nén cua khung B
trong khoang tir 1:30 dén 1:50.



CAu tric dong dir liéu MPEG-1
/' Video sequence #n-1

I GOP #p+1 GOP #p+2 GOP #p+3 I GOP #p+4 I GOP #p+5

Video sequence #n Video sequence #n+1

Sequence
Header

GOP
Header

Frame I I Frame B

Frame B Frame P I

Frame
Header

MB |MB | MB | MB lMB

Slide
Header

Motion Vector | BlockY | BlockY | BlockY | BlockY | BlockC, | BlockC,

MB
Header



Chuan MPEG-2

- Chuan MPEG-2 cho chit hrong video cao voi toc do dir
liéu 4 Mbps dap tng yéu cau cua cic dich vy truyen hinh
theo yéu cau (VOD), truyen hinh chuén SD, truyén hinh
chit lwong cao HD va DVD

 Chuan MPEG-2 hd trgr nhiéu ki thuit quét man hinh
khac nhau bao gom ca ky thuit quét xen ke.

- Chuin MPEG-2 cho phép ma hbéa m¢o rong (scalable
codlng) va bao gom nhiéu ky thuat han ché 16i dwong
truyén va hién thi.



Ky thuat quet xen ké trong MPEG-2

Progressive Scan Interlaced Scan




Ky thuat quét thay thé trong MPEG-2

Zigzag scan Alternative scan

Tinh twong c%u itra cac khung hinh thu dlI‘O’C e ky thu t
quét xen ke th o vay ky thuat quét theo dwong dic ac
trén khoi anh, sau bién dm DCT hoat dong khong tot, 37 thuat
quét thay thé (Alternative scan order) dworc de xuat dé tang
hiéu qua cua qua trinh ma hoa.




Ma hoa md rong trong MPEG-2

« M3 hdéa m¢é rong chia video thanh nhiéu 16p gom 16p co’
ban va lép nang cao.

o Lop co’ ban dwoc ma hoéa, nén va truyen trwée. Néu nhw
ha tang mang cho phép, lop nang cao cting dwoc ma hoa,
nén va truyén dé tang chat lwong cta video.

- M3 hdéa mé rong cho phép maé rong vé chat lwong (SNR
scalability), m¢& rong vé khong gian (spatial scalability),
m¢& rong vé thoi gian (temporal scalability) hodc md&
rong két horp.



Chuan MPEG-4

- Chuan MPEG-4 dwoc st dung trong cac u'ng dung da
ph1r0’ng tién co tinh chét twong tac hodc cac tng dung
giai tri khéc trén mang internet.

- Chuan MPEG-4 cung cip cic cong cu dé can thiép vao
cac d6i twong hién thi trong video.

» Trong chuin MPEG-4, moi khung hinh dwoc chia thanh
nhiéu mat phang doi twong (Vldeo ObJect Plane — VOP).
MOdi mit phang d6i twong twrong rng véi mot doi twong
video va audio dwgc quan tam (Audio Visual Object —
AVO).



Chuan MPEG-4 (Tiép)

- Mdi d6i twong audio va video cb thong tin miéu ta
(ob]ect descrzptor) cho phép can thiép vao d6i twong
trwdre khi gidi ma va hién thi.

- Trwée khi nén, mdi khung hinh sé dworc chia thanh nén
(background) va mot hodc nhiéu d6i twong AVO.

« Audio lién quan dén d6i twong AVO dwoce ma hoa dua
trén yéu cau ve chat lwong va toc do dwong truyén cho
phép.



Vd

Chuan MPEG-4 (Tiép)

VOP o
encoding

VOP
Video Input Identification
+ Definition

VOP 1
encoding

Transmission
Multiplexer

VOP 2
encoding

Audio Input Audio encoding




HE THONG TRUYEN THONG
DA PHUONG TIEN

Tran Quang Dtrc




Yéu cau cla ngudi dung

- HO tror nhiéu kiéu dir liéu da phwong tién khac nhau dya
trén ha tAng c6 san nhw may tram va mang.

« Quan ly ing dung da phwong tién nhw quan 1y twong
tac, quan 1y chat lwong két hop voi giao dién stir dung
than thién.

- HO tro ngudi dung thong minh tiy bién theo nhu cau
cua tung ca nhan.



Yéu cau vé mang

« Téc @6 dwong truyén cao
» Cac irng dung da phwong tién, dac biét la cac itmg dung anh
va video c6 yéu cau cao vé téc dd dwong truyén. Dé co thé
dap tmg, nha cung cap cling nhw ngwoi dung can phai trang
bi mang cap quang va cac thiét bi xir Iy phtre tap voi gia
thanh cao.
« Chat lwong dich vu
= Tai nguyén mang can phai ddm bao chat lwong cho cac dich
vu da phwong tién, nhw ty 16 16i bit (bit error rate), ty 16 mat
gbi tin (packet loss), do tré (delay) va bién thién do tré
(delay variation).



Yéu cau vé mang (Tiép)

- bong bo dir liéu
= Dong bo dir liéu lién quan dé€n méi quan hé thoi gian gitra
cic do1 twong da phwong tién. Vi du vé dong bo dir liéu nhw
phim hodc truyén hinh quing bi véi dong bd gitra Am
thanh va hinh &nh hién thi.
- An toan, an ninh va twong Itra
= An toan, an ninh mang bao gom céac tinh ning nhing dau
an, bao vé ndi dung da phwong tién, sinh tric hoc, va giao
dién giao tiép ngwoi va may.
» Twong ltra dung dé diéu khién va kiém soat dir liéu vao ra
dyra vao tap luat.



MANG DA PHUONG TIEN

Tran Quang Dtrc




Mang Da phuwong tién

- Mang dién rong (Wide-Area Network)
= Mang dién rong la mang dir liéu gom nhiéu nat mang, két
noi gitra cdc may tinh thudc nhiéu khu vwe dia 1y khéc
nhau. Mang WAN duworc tich hop dwa trén hai cong nghé

chuyén mach kénh va chuyén mach gbi.

- Mang cuc b6 (Local Area Network)
= Mang LAN két néi cidc may tinh trong pham vi hep, mot toa
nha hodc mot vai toa nha. Téc 6 dwong truyén trong mang
cuc bo 1é6m hon so véi mang dién rong.



Céng nghé mang noi bo

Toc d6 baud 125 MBAUD 20 MBAUD 8 & 32 MBAUD
Téc do dir liéu 100 Mbps 10 Mbps 4 & 16 Mbps
M hoa 4B/5B Manchester Diff. Manchester
Hiéu qua 80% Hiéu qua 50% Hiéu qua 50%
, 100 km 2.5 km Configuration
Pham vi . :
(UTP, Fiber) (Coax., UTP, Fiber) dependent
S6 nit mang toi da 500 1024 250
Khoang céch t6i da 2 km (MMF) 2.5 km 300 m
gitra cAc nit mang 40 km (SMF) ' Khuyén nghi 100 m

FDDI: Fiber Distributed Data Interface



Dac tinh cua FDDI

« FDDI str dung ciu tric mang vong vo1 cap quang single mode
hodc multimode mode c6 t6c do dir liéu 100 Mbps trong pham
vi 100 km va c6 thé lién két véi 500 nat mang.

- FDDI dworc thiét k& dé xt 1y hai loai dir liéu:
o Dir liéu dong b, c6 yéu cau chit ché vé do tré (vi du Am thanh va
video).
» Dir lieu khong dong bo, cho phép dd tré 16n hon nhung yéu cau
cao vé tinh ddm bao (vi du dir lieu).

- FDDI st dung TTRT (Target Token Rotation Time) dé dam
bao thoi gian quay vong cua goi tin dwéi mot ngwong cho
trueoe.



Cac lop cua FDDI

Logical Link Control (LLC)

Data Link Layer
Media Access Control (MAC)
Station
Management
(SMT)
Physical (PHY)
Physical Layer

Physical medium dependent (PMD)




Cac |&p cua FDDI (Tiép)

o LO’p vat ly cung cAp cac ham chuyén do6i dit liéu @€ co thé két
noi voi tang vat 1y trong mo hinh tham chi€u OSI, nhu chuyén
tiv PMD sang dong cac ky hiéu va dir liéu, hoac cac ky hiéu
diéu khién sang PMD.

o T\ﬁng diéu khién truy nhap moi truong (MAC) cung c?fp kha
nang truy nhap moi tru*ong cong bang (cac nit mang c6 mirc
do wu tién nhw nhau) va tit dinh (trong truong ho'p khong c6
161, thot gian dé mot nit mang cb thé truy nhap moi treong 1a
co the dw doan)

« SMT cung cap kha ning giam sat va quan 1y mang. N6 khong
dwoc dinh nghia trong mé6 hinh tham chiéu OSL.



Uu diém cua FDDI

« Toc @6 dir liéu cao (100 Mbps)

- Khoang cach 16m gitra cac nat mang, do suy hao nhé trong qua
trinh truyén (<0.3 dB/km)

- Ty s6 SNR (Signal-to-Noise ratio) cao do khong bi anh hwéng
nhiéu va giao thoa tin hiéu tir moi treomg bén ngoai

- Ty 18 16i bit (10 t6t hon so véi cap dong (105) va hé thong
st dung s6ng vi ba (107).

« Kho trich rat tin hiéu trong cap quang.



Nhwoc diém ctia FDDI

« Gia thanh cap quang va céc thiét bi truyén va nhan tin
hiéu cao (dac biet voi cap quang single mode)

* Qua trinh tinh hop phirc tap so véi cac cong nghe LAN
khac nhw Ethernet va Fast Ethernet.



Céng nghe WAN

Public Switched Telephone Network (PSTN)

Integrated Service Digital Network (ISDN)

Broadband ISDN

Wireless Network (chu y: wireless LAN)

Broadcast Channel: Terrestrial, Cable, Satellite.



PSTN

- Dwoe biét dén voi cai tén Plain Old Telephone Service
(POTs)

T4t ca dién thoai déu dwoc két ndi véi nhau bang dwong
truyén vat 1y.

- Cap dong st dung ¢ toc do thap (56 Kbps), khong thé truyén
video v&1 chat lwong mong mudn.

» Cac cong nghé ADSL (Asymmetric Digital Subscriber Loop)
cho toc do dirliéu 1én dén 6 Mbps cho phép truyen video theo
chuan MPEG-1, MPEG-2 trong cac dich vu truyén hinh theo
yéu cau (VOD).



ISDN

- ISDN la mang ddu tién st dung céng nghé truyén so. Toc
do dir lieu gap tir 1 dén 24 lan toc do cua kénh co ban (B
channels) v&i 64 Kbps

« Thué bao co’ ban cia ISDN dwoe cung caAp dwong truyén
c6 toc do 2B+D, véi kénh D c6 toc do 16 Kbps dwoc st
dung dé bat tay (signaling). O 128 Kbps, c6 thé xem
video véi chit lwong thap.

- Két no6i ISDN rat dam bao. H.320 (khuyén nghij dau tién
cho cac dich vu audio va video) dwoc phat trién cho
ISDN.



ISDN Toc dd cao

- B-ISDN c6 thé cung cip cac kénh H.o (384 Kbps) H.11
(1 536 Mbps) va H.12 (1. 920 Mbps) B-ISDN yéu ciu ha
tAng phai la cap dong truc va cap quang.

- B-ISDN st dung go6i tin Asynchronous Transfer Mode
(ATM) véi kich thuwée ¢o dinh (du’o’c goil 1a t€ bao). Kich
thwée cua té€ bao nhé (53 Byte voi 48 Byte dir heu) cho
phep B-ISDN hoat dong tot voi cac tmg dung truyén thoi
gian thyre voi do tré nhd.

- MAt mat t€ bao xdy ra nhung rat nho (10°-104) cho cac
rng dung truyén video.



Kich thwdc té bao la 53 Bytes?

- Kich thwéc caa t€ bao dwoce xac dinh dura trén moi twong
quan gitra do tré, va ty 1é glu'a kich thwére ctia phan dau va dir
liéu. Ty 1€ nay cang nho néu kich thwée dir liéu cang 16m.

» Tuy nhién, kich thwérc t& bao nho c6 wu dlem 1om vo1i trrong
hop mat mat t€ bao trong qué trinh truyén. Vi dy, t&€ bao 53
Byte chtra 48 miu Am thanh, twong dwong 48 x 125 us = 6 ms
Am thanh. M4t mat mot t& bao hau nhw khéng anh hwéng dén
chit lwong Am thanh.

- 32 Byte la kich thuwdéc nho nhat cho phép nhung c6 ty 1& phan
diu trén dir liéu 13. 5%. 64 Byte dir lieu thuwong tao ra tiéng
vong nhd, nhung cé ty 1&€ phan dau trén dir liéu 7.1%.



Dich vu cua ATM

« Constant Bit Rate (CBR)

» CBR ho trg cdc mg dung thoi gian that c¢d yéu cdu cao vé
do tré va bién thién do tré (vi dy, hoi nghi truyén hinh,
thoai qua mang internet v&i video).

« Variable Bit Rate (VBR)

> VBR thoi gian thue hd tro cac Umg dung thoi gian thue,
dong thoi cho phép tin dung tai nguyén mang linh hoat
hon.

> VBR khong thoi glan thye ¢ thé ho tro cac 1rng dung tho1

gian thuec, nhu'ng c6 do tré 16n nhw dat vé may bay, giao
dich dién t& v.v..



Dich vu ctia ATM (Tiép)

« Available Bit Rate (ABR)
= ABR ho tr¢or cac &rng dung khong phai thoi gian thue, cho
phép kiém soat tic nghén vi thiét bi gii phai gidm tdc t
truyén go6i tin (vi du céc rng dung truyén va phan phoi dir
liéu, anh hoic trmg dung diéu khién tir xa).

- Unspecified Bit Rate (UBR)
> UBR twong dwong véi mang Internet, ho tror cac tmg dung
khéng c6 yéu cau vé dwong truyén.



Mang khong day

.ye Channel

Cellular Network <20 Kbps High 2.5 km Poor
Wireless Data Network  64-384 Kbps High 2.5 km Poor
. Location
Wireless LAN 2-25 Mbps Low (Indoor) 50 m ———
Wireless IP Network Ho0E Mbps Low (Indoor)  3-30 miles Good
downlink

Cellular Network: GPRS, EDGE (8.8-59.2 Kbps)
Wireless Data Network: 3G (BER <107°)

Wireless IP Network (2.15-40 GHz): MMDS (1 Mbps), LMDS (600 Mbps)



Mang khéng day (Tiép)

« Cac u'ng dung truyen video trén mang khong day thwong
gap cac van dé toc do dU’O’ng truyén thap, ty 1é 101 trong
qua trinh truyén cao, va toc do dir liéu luon thay doi.

« Cho cac u’ng dung that, ky thuat FEC (Forward Error
Check) cb thé dung dé giam ty 1& 16i mot cach dang ke.

 Phén 16m cac hé thong khong day deu St dung chuén H.
223. H. 223 van chuyen dir liéu bao gom ca video da nén
vol cac gobi tin cod kich thwée thay doi. Thong thu'O’ng,
kich thwde cua goi tin khoang 100 byte dé dam bao yéu
cau vé do tré.



Mang khong day 3G

» 3G cung cip toc do du liéu tot hon bang cach st dung
song mang c6 tin sO cao, bang tAn rong va nhiéu ky
thuat tién tién trong kiém soat da truy nhap va 16i trong
qué trinh truyén.

« BER cho truyén dir liéu thwong dwéi 10°°.

« Thong thu’0’ng, mang khong day 3G co ty 1¢ 16i cao. St
dung FEC va ARQ cb thé han ché t6i da 15i. Tuy nhién
voi cac u'ng dung c6 video, sO lwong ARQ bi giéi han, ty
1é 16i bit va @0 mat gbi tin 1a nhitng vin de phai quan
tam.



Truyén hinh quang ba

» Pwoc st dung trong truyén hinh quing ba HDTV st
dung chuan MPEG-2 va ki thuit truyén dong.

« Dir li€u nén dwoc dong goi trong cac goi tin cd kich
thwée 188 byte. Tang giao van ciia MPEG-2 cho phép tao
ra moi trwedong khong 10i trong qua trinh truyén.

« V&1 SDTV, toc @6 dir liéu tir 3 dén 10 Mbps. Véi HDTV,
toc do dir liéu thwong 1a 20 Mbps.



Pac diém cta Ung dung video

2 . 2 Giao thirc Chuan nén Toc do e xR yKes
Ung dung va chuan A 3 15A . . Pac diem vé loi
tron dir liéu video bit

ISDN Video Phone (H.320) H.221 H.261va H.263 6;51)854 Khong c6 16i
PSTN Video Phone (H.324) H.223 H.263 20 Kbps R4t thap
— BER =1075-1073
Mobile Vl.deo Phone H.223 H.263 10-300 Thi thodng mAt
(H.324 wireless) Kbps ye e
go1 tin
: H.261 Qs
Video Phone qua mang H.225/RTP/ H.262 10-1000 BER =0, Ty lé
chuyén mach goéi (H.323) UDP/IP H'2 . Kbps mAt goi tin 0-30%
: Hé thong Gan nhw khong
Satellite TV MPEG-2 MPEG-2 6-12 Mbps 6 15i
Hoi nghi truyén hinh qua Gan nhw khong
ATM (H.320, H.321) plee e ik Sljps c6 loi

H.262 twong dwong MPEG-2, H.222 trong dwong hé thong MPEG-2



CHAT LUONG DICH VU
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Phan loai Chat lwong dich vu

Error Conversation
Tolerant Voice and Video
(FER <3%)
Command
Error Control (e.g
Intolerant Telnet)

Interactive
(delay << 1s)

Voice/Video
Messaging
(FER < 3%)

Streaming Audio
and Video
(FER < 1%)

Transactions Messaging
(e.g., E- Downloads (e.g.,
cominerce) FPT)

Timely
(delay ~ 10s)

Responsive
(delay ~ 2s)

Fax
(BER<107)

Background
(e.g., Email
arrival)

Non-critical
(delay >> 10s)

ITU-T G.1010 Standard



Audio

Video

Data

Data

Application

Conversation

Voice

Video Phone

Interactive

Games

Telnet

Degree of
Symmetry

Two-way

Two-way

Two-way

Two-way

Data
Rate

4-25
Kbps

32-384
Kbps

Yéu cau ve Hieu nang
(Cac dich vu thoai)
Delay Variation Loss

<150 mS
preferred
< 400 mS

< 150 ms
preferred
< 400 ms

Lip synch.

<100 ms

< 250 mMS

< 250 mS

<1ms

N/A

N/A

< 3% FER

< 1% FER

Z.ero

Z.ero



Thoai v&i am thanh

- Yéu ciu vé d9 tré trong khoang tir o &én 150 ms (dwéi 30
ms ngwoi dung khong cam nhan dwoce do tré).

« C6 3 hé théng vé tinh: LEO, MEO, and GEO. Déi LEO va
MEO, d9 tré trong qua trinh truyén tin hiéu dao dong tir
10 ms dén 250 ms . Hé thdng GEO khong thé dam bao
dwoe d6 tré dwdi 250 ms .

- Tai ngwoi chi c6 thé chadp nhan @ bién thién vé do tré
(jitter) rat nhé. Do @6 d6 bién thién vé d6 tré phai dam
bao dwdi 1 ms.



Thoai v&i Video

- Video Phone yeu cau hé thong song cong toan phan
truyén dwoc cd video va audio. Yéu cau vé do tré cung
twong tw nhw voéi thoai chi vol am thanh. Ngoai ra img
dung dang nay con c6 thém yéu cau vé dong bo hoa dir
li€u am thanh va hinh anh ‘lip-synch’.

« Mt ngwoi chdp nhan mot vai thong tin bi mét, vi thé ty
1é mat gobi tin & mire thap la chidp nhin dwoec.



Yéu cau vé Hiéu nang
(Cac dich vu tuong tac)

Media | Application

Audio

Data

Data

Data

Voice
Messaging

Web-browsing
HTML

Transaction
services

Email (Server
Access)

Degree of

Symmetry

Primarily
One-way

Primarily
One-way

Two-way

Primarily
One-way

Data
Rate
4-13

Kbps

Performance Parameters

One-way Delay Information
Delay Variation Loss

<1s
playback
< 2 srecord

< 0.5 s/page
preferred
< 4 s/page

<48

< 4 ms

<1ms

N/A

N/A

N/A

< 3% FER

Z.ero

Z.ero

Z.ero



Yéu cau vé Hiéu nang

(Cac dich vu truyén dong)

Performance Parameters
Data
Rate

Application

Degree of
Symmetry

Audio  Speech, Music

Movie clips,
Video Real-time
video
Data Data Transfer
Data Still image

Primarily
One-way

Primarily
One-way

Primarily
One-way

Primarily
One-way

One-way Delay Information
Delay Variation Loss

57128 <10S
Kbps
1-12 <108
Mbps
< 384
Kbps <10S
<10S

< 1% Packet
Loss Ratio

< 2% Packet

<28 Loss Ratio
N/A Zero
N/A Zero



Hang doi

 First In First Out (FIFO)
= Str dung mot hang doi duy nhéit, gbi tin dén truwde dwoce
truyén trwée. Vi vay, nhitng goi tin c6 quyén wu tién cao c6
thé bi ket trong hang do1.
= Nhitng dong dir liéu 16m sé ¢6 wu thé do chi€m nhiéu khong
gian cua hang doi.

o Priority Scheduling
> PO tré, bién thién do tré va ty 1& mat goi tin sé giam voi
nhitng dong dir liéu c6 quyén wu tién 16m hon.
> Tham s6 dwge gan cho nhitng dong dit liéu dé xac dinh
mirc do wu tién trong rng.



Hang doi (Tiép)

» Weighted Fair Queuing (WFQ)
= Tat ca cac dong dir liéu dwoe phén loai thanh mot vai 16p.
Mot 16p c6 thé gom mot dong hoic nhiéu kiéu dong nhung
gidng nhau vé yéu ciu doi voi dwong truyén.
> Trong cung mot 16p, bang thong dwore chia sé ty 1€ voi nhu
cau riéng cua tirng dong.

- Round Robin
> B6 nhé dém dworc to chire thanh nhiéu hang doi FIFO, moi
hang doi cho mot dong dir liéu va goi tin cua tirng dong sé
dwore truyén di theo thir ty xoay vong.



Kiem soat tac nghén

Tail Drop

> Phwong phép nay bo tt ca cic goi tin dén trong trwong hop tran
bd nhé dém cua hang doi. NO ¢6 thé lam giam dang ké hiéu nang
cia mang do hién twong déng bo toan cuc TCP.

Random Early Discard (RED)

= RED céng bang hon so véi Tail Drop. Sic xuit bo goi tin sé ty 1&
thuin véi toc do dir liéu ctia dong truyén. Cu thé, dong truyén
cang lom thi c6 ty 1€ gbi tin bi bo cang cao.

Weighted Random Early Discard (WRED)

= Mot phwong phéap hiéu chinh ctia RED, nhung c6 danh trong so
vHi nhitng dong truyén trong RED.

Tri-Color Marking



Best-Effort

. Best-effort khong dam bao chat lwong dich vu do khong
gan th tw cho cac goi tin.

. Bang théng cung cip cho ngwdi dung va thoi gian truyén
01 tin déu phu thudc vao tinh trang hién tai cia mang.

- Mang internet dwa trén dich vu best-effort vi thé gbi tin
truyén trong mang internet dé bi maét, 16i va ¢6 do tré
cao.



Integrated Services

- Integrated Services (IntServ) cho phép dwoc dat truoce
bang thong. Tuy nhién, dich vu nay phai tich hop trén tat
ca c4c thiét bi router ndm trén dwong truyén cta goi tin.

- Moi trng dung cb thé @it trwdre tai nguyén thong qua giao
thire Resource Reservation Protocol (RSVP).

- Khi bang thong dwoc dat trwedc cho mot img dung, no
khong thé bi chia sé cho nhirng ing dung khac.



Integrated Services (Tiép)

- Nhitng router nam gitra thiét bi nhan va giri phai xéac
dinh xem ching c6 san sang dap rng nhirng doi hoi vé
bang thong cua irng dung.

- Viéc dat trweée dwong di cho goi tin 1a khong thé trong
nhitng mang nhw Internet.

- Nhwoe diém cta IntServ 1a thi€u tinh mé rong (router
phai ty phan loai, sdp xép va theo dai dong dir liéu). Hom
nira, rat nhiéu két néi Internet chi ton tai trong thoi gian
ngan, vi thé, khong nhat thiét phai dit kénh riéng.



Hoat dong cua IntServ

- Thiét bi nhin va gui phai cung cidp cho mang théng tin
vé yéu ciu cua dong dir liéu, dwoe goi 1la Flow Specs.
Flow Specs bao gom Traffic Specification (TSPEC) va
Request Specification (RSPEC).

 TSPEC miéu ta nhirng dac tinh riéng ctua dong dir ligu.
RSPEC m6 ta yéu cau vé dich vu (yéu cau vé do tre, yéu
ciu vé toc do truyén).



Hoat déng cua Inserv (Tiép)

« Admission Control yéu ciu mang phai cung cdp mot s6
dich vu cu thé. Quyét dinh dwa ra c6 thé dwa trén qua
trinh hoc, vi duy, Ian trwde tdi cho dong truyén véi dang
yéu cau tir TSPEC, nhung dd tré vrot qua ngwdng chip
nhan dworc, vi thé€1an nay toi sé noi khong.

« V&1 admission control, bo loc Token Bucket Filter chi
cho phép nhiing goi tin di qua v61i toe dd thwong khong
virot qua nguwong cho phép, nhung véi nhitng dong dir
liéu nhd, toc do cb thé cao hon gia tri ngwong.



Hoat déng cua Inserv (Tiép)

- Ung dung va mang phai trao d6i thong tin dich vu yéu
cau va dic tinh dong truyén bang cach st dung giao thirc
Resource Reservation Protocol (RSVP).

- Moi g(’)i tin déu dwoc gén vao mot 16p dich vu. Lép dich
vu xac dinh cach thire xt Iy 61 tin trong hang d¢1i. Thong
thwrong Welghted Fair Queuing (WFQ) dworc st dung de
dam bao vé do tré gitra thiét bi dau va thiét bi cudi.



Trang thai mém

 Trang thai cua cic phién gom Path state, reservation
state déu c6 gia tri trong khoang thoi gian nhét dinh. Hét
thoi gian, trang thai s& mAt.

. Thiét bi giri va nhan dinh ky lam méi trang théi, bang
cach giri ban tin PATH/RESV va khéi dong lai dong ho.

- Trang thai c6 thé bi x6a béi ban tin Teardown.

« Trang thai mém cho phép nang cao hiéu ning va ting
thém kha nang thich img cua mang.



RSVP

- RSVP cho phép trmg dung chay trén may khach c6 thé dit
trirde tai nguyén cho dong dir lieu tren mang Internet.

« RSVP phai dwoe tich hop vao thiét bi giri, nhan va cac
router.

« RSVP cho phép dat trwdéc bang thong theo dang cay
quang ba (multicast tree). Thiét bi nhin khéi tao va quan
Iy tai nguyén cua dong dir liéu.

- RSVP khong phai 1a giao thire dinh tuyén, RSVP la dang
caa giao thirc bat tay.



Hoat dong cua RSVP

- Thiét bi giti gitri ban tin PATH dén cac router dé tim
dwong di cho ban tin RESV. Ban tin PATH chira TSPEC
va cac dic diém vé dong dir liéu (bang thong tdi da, kich
thwée ctia token bucket va kich thwée 16m nhét cua goi
tin).

- Thiét bi nhin dit trwde tai nguyén bang ban tin RESV.
C6 ba kiéu dit trwde tai nguyén gom Fixed-filter,
Wildcard-filter va Shared-explicit.



Hoat dong ctia RSVP (Tiép)

- Kiéu fixed-filter
> Pinh nghia danh sach thiét bi giri. M6i thiét bi gtti sé phai
tw dit trwdre tai nguyén, va tai nguyén nay khong thé chia sé
v&1 céce thiét bi giri khac.
- Kiéu wildcard-filter
= Thiét bi nh4n mudn nhén tir tit ca cac thiét bi g, va tai
nguyén dit trwede dwoe chia sé gitra nhirng thiét bi nay.
- Kiéu shared-explicit
= Pinh nghia mo6t danh sich céac thiét bi gui. Tai nguyén dit
trwedre dwoe chia sé chi gitra cac thiét bi giri trong danh sach.



Differential Services

- DiffServ khong yéu ciu cac nit mang phai nhé trang thai
cua dong dir li€u. Nhé trang thai va dat trwdre tai nguyén
rat kho thye hién trong mang Internet.

- Differential Services la dich vu nang cao cta best-effort
bang cach phan loai cac dong dir liéu khéic nhau.

- DiffServ giam do tré cho dong video va audio, trong khi
cung cap dich vu best-effort dé truyén tép tin. N6 cling
bo nhitng g6i tin ¢6 @6 wu tién thap néu xay ra tic nghén.



Cau truc cua DiffServ

- DiffServ Policy dinh nghia dich vu cho mot kiéu dong dir
liéu. N6 danh dau IN véi nhitng gobi tin phu hop vt dich vu
da dinh nghia va OUT vé1 goi tin khong phu hop. Nhitng goi
tin khéng phu hop sé bi b6 néu xay ra tic nghén.

- Edge Router phan loai dong dir lieu theo nhitng chinh sach
da dinh nghia, n6 cting gan cho goi tin ma cua dich vy twong
irng.

» Core Router phan loai goi tin dyra vao ma va bang Per-Hop-
Behavior (PHB).



Per-Hop-Behavior

- PHB dinh nghia sy khéc biét vé hiéu ning gitra cac 16p dich
vy, vi du nhw goi tin A c6 ddc quyén so véi goi tin B.

- PHBs c6 thé 1a:

» Expedited Forwarding (EF) c6 dic tinh nhw d0 tré, sai khac do
tré, ty 16 mat mat goi tin thap. Dong dir liéu véi dich vu EF ¢
mirc d0 wu tién cao nhit, nhung chi dwoce st dung t6i da 30% kha
nang cta dwong truyén.

= Assured Forwarding (AF) dinh nghia bon 16p dich vu khéc véi
murc d6 wu tién khac nhau. Hang doi va cach thirc bo gbi tin dwa
tréen WFQ, va RED.



PONG BO DU LIEU
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Cac giao thirc truyén th6ng
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Van dé dong bé dir liéu

» Quan hé noi dung
= Dinh nghia moi quan hé ctia cac doi twong trong cung mot
dﬁ; lieu. Vi dy, quan hé gifra cac cach thirc khac nhau dé
biéu dién cung kiéu dir liéu.
» Quan hé khong gian
> Pinh nghia khong gian dé hién thi mot loai ddi twong da
phwong tién.
» Quan hé tho1 gian
= DPinh nghia quan hé phu thudc thoi gian gitra cde doi twong
da phwong tién. Vi du, moi quan hé gitra Am thanh va hinh
anh cta cung mot video.



Pong bd trong va lién doi tuong

- bong bo trong doi twong
= Dinh nghia quan hé thoi gian gitra cac phan tir cia cung
mot doi twong. Vi du nhw quan hé gitra cdc khung hinh
trong mot video. Gia st video c6 toc d6 25 khung hinh/s,
moi khung hinh sé dworc hién thi trong 40 ms.
- bong bo lién doi twong
o Dinh nghia méi quan hé tho1i gian gitra cice d6i twong. Vi du
dong bo gitra cac doi twong da phwong tién bit dau bang
mot video, tiép theo 14 moét vai hinh anh va hoat hoa cé
dinh kém phu dé.



Pong bo tu nhién va nhan tao

« Doéng bo ty nhién
= Muc dich cia qué trinh dong bo 1a tai hién lai moi quan hé
thoi gian gitra cac doi twong trong quéa trinh thu nhan. Vi
du héi thoai truyén hinh thao luin gitra cdc nhém, cian quan
tAm vin dé dong bd moi gitra Am thanh va hinh anh.
- bong bo nhan tao
= M6i quan hé thoi gian gitra cac doi twong dwore tao ra. Vi
du, 4 ban tin 4m thanh dwgc thu nhin nhw mdt phan caa
phim hoat hinh. M6i quan hé vé thoi gian gitra hinh dnh va
4 ban tin trén can phai dwoc mién ta cu thé.



Yéu cau vé trinh chiéu

- bong bd moi
= Dinh nghia méi quan hé gitta A&m thanh va hinh anh khi
mot ngwoi dang noi chuyén.
- Vung “in sync” ndm trong khoang +/-80 ms.
- Vung “out of sync” ndm trong khoang +/-160 ms.
- bong bo chudt
> Ngwdi trinh bay dung chudt & miéu ta va thio luan mot
doi twong.
- Viung “in sync” ndm trong khodng +750/-500 ms.
- Vung “out of sync” ndm trong khoang +1250/-1000 ms.



M6 hinh tham chiéu

Mo hinh caa Gerold Blakowski va Ralf
Steinmetz, “A Media Synchronization
Survey: Reference Model, Specification,
and Case Studies, ” IEEE Journal on

High Selected Areas in Communications, vol.
14, no. 1, Jan. 1996.

Multimedia Application

Specification Layer

o

Object Layer g

2]

Stream Layer z

<

Media Layer Low

- Mbi 16p thire hién mot tién trinh dong bo hoa va cung cAp mot giao
dién giao ti€p dé ngwdi dung c6 thé dinh nghia yéu cau riéng. Giao
dién giao ti€p dwoc st dung bl tmg dung hodc béi 16p ndm ké phia
trén.



Media Layer

« Cho phép truy cip dén cac phan tir dir liéu (Local Data
Units) thudoc mot dong dir liéu lién tuc.

« Vi duy, tirng phan tir dir liéu cua mot bo phim dwoe doc
viét va xt 1y riéng biét. Viéc gan phu dé cling dya trén
do1 sanh nhan thoi gian cta phén tw dir liéu.

- Read(devicehandle, LDU)
« Write(devicehandle, LDU)



Stream Layer

Xt 1y va dong bo hoa trong dong dir liéu lién tuc hodc
mot nhom dong dir liéu.

Dit trwedre tai nguyén, thiét 14p tién trinh xt 1y caec LDU.

Start(stream), stop(stream)
Create_group(list_of_streams)
Start(group), stop(group)
Setcuepoint(stream/group, at, event)



Object Layer

- Hoat ddng trén tat ca cac dir liéu da phwong tién, ké ca
dir liéu phu thudc va khong phu thuodc va tho1t gian.

« Ly céac thong tin déng bo dir liéu & ting trén, 1én ké
hoach va khai tao trinh dién cta tit ca d61 twong cua dir
liéu da phwong tién.

- Cung cip mot san pham trinh dién hoan chinh, ddm bao
chit lwong phu hop véi kiéu dir liéu (d6 tré, bién thién
do tre).



Specification Layer

- Pay 1a ting mé, bao gom ca trmg dung va céng cu dé tao
ra dong bo dir liéu.

« Vi dy, hé thong MODE tao giao dién d6 hoa cho phép (1)
chon d6i twong video, phu dé, thoi dlem thich hop dé
phu dé dworc hién thi, (2) dinh nghia mé&i quan hé thoi
gian gifta cac thoi diém hién thi, va (3) lwu triv théng tin
dong bo.



Cach thirc mién ta dong bo dir liéu

- Dong bo dir liéu miéu ta mdi quan hé thoi gian gitra cac doi
twong da phwong tién. N6 bao gom ca déng bod trong doi
twong va lién d61 twong va chat lwong dich vu cua qua trinh
dong bo dir liéu.

« V6i trwomg hop dong bd true ti€p, moéi quan hé thoi gian
dwoce dinh nghia khi thu nhin d6i twong. Yéu ciu vé chéit
lwong dich vu cling dwoc dinh nghia khi bat dau thu nhan

- V61 dong bd nhéin tao, thong tin dong bd dwoc tao ngoai
tuyén.
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Cach thirc mién ta dong bo dir liéu
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Interval-Based Specification

Interaction

Animation

Audio Pi1

Video

Axes-Based Specification

Start a presentation
Stop a presentation

Animation Audio Prepare a presentation

Audio Video Interaction

Control Flow-Based Specification Event-Based Specification




Mo6i trurong phan tan

- bong bd trong moi trwomng phan tan thwomg phire tap
hon trong moi treong noi bo. Nguyén nhan la do thong
tin dong b, vi tri ctia thiét bi nguén va dich bi phan tan.
Trong mot vai trweomg hop, ngay ca cac doi twong dwoe
trinh dién cfing ndm & nhitng noi khac nhau.

« Qué trinh truyén dir liéu tir noi lwu trir dén noi trinh
chiéu lam ting thém d6 tré va bién thién do tre.

 Théng thwomng, dong bo hoa dwore thye hién trén thiét bi
cia nhiéu hang khac nhau.



Guri thong tin dong bod dir liéu

« Gui thong tin dong bo trwede khi bit dau trinh chiéu.
- Gui thong tin d6ng b qua kénh riéng.
o +: Khong cb d0 tré
o -: L6i néu mat gbi tin dong bo
= -: Kho xtr Iy néu ¢6 nhiéu nit ngudn
- Gtti dong dir liéu hon hop
o +: Khong c6 do tré, khong can kénh riéng
o +: Chuan MPEG két hop video, audio va thong tin dong bd
= -: Kho lwa chon chat lwong dich vu thich hop
o -: Kho xtr Iy néu ¢6 nhiéu nit ngudn
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Dia diém thuc hién Dong bo dir liéu

Source Bandwidth demand Sink

boéng bo dir liéu tai nut dich

Source Bandwidth demand Sink

bong bo dir liéu tai nt nguodn



Pong bo dir liéu bang dong ho

TazTaV_Nla_Oa

Source A Audio T,=T,,~-N,-O,
Ta’ Oa

0, va O, khong biét truwédre
Sink AV
T

av

Source V Video
TV’ Ov

» Str dung bd nhé dém c6 thé dam béo viéc thu thap day du dir
liéu cho qua trinh dong bo.

- Kich thwéc bo nhé dém la hitu han. Vi vdy can wéc luwong
dwoc max(0O,, O,). Network Time Protocol cho pheép dong bo

A s/ ®

dong ho voi do sai khac trong khoang 10 ms.



Cac budc ctia Dong bo dir liéu

1) bong bo trong qué trinh thu nhin déi twong.

2) Dbong bo trong qué trinh khai thic théng tin.

3) Dong bo trong qué trinh truyén LDU dén mang.
4) Dong bd trong qua trinh truyén.

5) Dong bo & thiét bi nguon.

6) bong bd trong qué trinh trinh chiéu.




RTP, RTCP & RTSP

Tran Quang Dtrc




Dong dur lieu da phuong tién

The production, transmission,
and use of data take place at
the same time

Real-time
Traffic

Streaming Live A/V
(Broadcast TV/radio via Internet)

Can not pause, rewind. The time between
request and display is from 1 to 10
seconds.

Real-Time Interactive A/V

(IP Phone, Video conferencing)

Can not pause, rewind. The time between
request and display is small

(video<150 ms and audio<400 ms)

Real-time
Multimedia Traffic

The production, transmission,
and use of data take place at
different times

Multimedia
Traffic

Streaming Stored A/V
(Like VoD)

May pause, rewind... The time between
request and display is from 1 to 10
seconds.



Truyén dong thdi gian thuc

Server Client Server Client  Jitter: thoi gian gitra hai goi tin nhan dworc
Chu y: Do tre thay doi
0s 0s
1S 1S
108 108 , 78

11s

20S 20S
21s

30s 30s
31S

158

278

375 W

- St dung nhén thoi gian c6 thé gidi quyét vin dé bién thién do tré.
Moi gbi tin c6 thoi gian twong doi so voi goi tin dau tién.

- Thoi diém phat lai bi tré 7s sau khi nhan dwoc gbi tin dau tién.

« B nh& dém dwoce st dung dé giai quyét van dé do tre.



Thoi diém phat lai

- D=ED+ B EV

Trong do

o D: Thoi diém phat lai

= ED: P tré trung binh dwa trén wéc lwong

- EV: Bién thién @9 tré trung binh dua trén wéc lwong

= B: Hé s6 an toan (B=4)
« ED;=a ED;,+ (1-0a) (r;-t,)
« EV,;=a ED;, + (1-0a) (r;- t;- ED,)

Trong do

= a: Trong s6 (0=0.998)

s 1;: Thot gian nhan goi tin 1

s t;: Nhan tho1 gian cta goi tin 1



Str dung TCP dé truyén dir liéu?

« TCP yéu cau trmg dung & thiét bi dich phai doi cho dén
khi nhan dwgc dwoc goi tin dworc truyén lai do bi mét
hoac c6 do trée 1om.

- TCP khong hd tro truyén quing ba trong khi truyén
quang bé 1a yéu ciu co ban cua dich vu hoi nghi truyén
hinh.

« Co ch€ quan 1y tic nghén caa TCP giam kich thwée cira
sO quan ly tic nghén khi gbi tin bi mat, trong khi tmng
dung video va audio yéu ciu dwong truyén 6n dinh.



St dung TCP dé truyén dir liéu?
» Tiéu dé ctia TCP 16m hon ciia UDP.

- Goi tin TCP khong chira nhin thoi gian dé ho tro cho
qué trinh déng bo hoa.

« TCP khong cho phép mét goi tin, trong khi véi cée g
dung audio va video ty 1& mat goéi tin tir 1% dén 20% la
chip nhin dwoe. Goi tin bi méat cé thé phuc hoi lai thong
qua FEC.



Cac giao thirc truyén th6ng
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L
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Media encaps
(H.264, MPEG-4)
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DASH
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Real-Time Transport Protocol

- RTP 1a chuén dung d€ truyén audio va video trong mang IP.
RTP dwoc st dung két hop voi Real-Time Control Protocol
(RTCP). Trong khi RTP truyén dir liéu, RTCP theo déi qua
trinh truyén, chat lwong dich vu va thue hién dong bo thoi
gian nhom dong dir lieu.

« RTP khong dam béo truyén thoi gian thye, nhung né cung
c4p c4c kha ning
= Loai bd, gidm bién thién do tré bang cach dung bd nhé dém.
= Pong bo thoi gian nhém dong audio va video.
= Két hop dong audio va video.
> Chuyén d6i dong audio va video.



Real-Time Transport Protocol

Version Padding Bit Marker bit (1 — The Incremented for each
Number (2) (1 — Packet frame boundary is RTP packets (it is used
contains marked) to indicate packet loss
and packet sequence)

Sequence Number

ID of the source that is

Synchronization Source Identifier generating the RTP
packets

Timestamp

Extension bit (1- . .
Fixed header is Contributor Identifier

It is used by a mixer to
identify the contributing
sources

followed by an
extension header)

Contributor Identifier

UDP RTP . Pad



Nhan thoi gian va SO thir tw

« Audio
> GOi tin RTP ¢6 20 ms mau audio. T8¢ dd xung clia nhéan thoi gian
cho audio la 8000 Hz. Vi vy, nhan tho1i gian ctia moi gobi tin ting
thém 160.
> Phan dit liéu cta goi tin audio chwa nén 160x8=1280. Véi audio
nén, kich thuée dir liéu c6 thé giam di 8 Ian.

 Video
s GO1 tin RTP ¢6 mot khung hinh video. Toéc @6 gobi tin RTP 1a 25
hodc 30 Hz. T8¢ dd xung ctia nhén thoi g;an cho video thwong la
90,000 Hz. Vi vay, nhan tho1i gian cia moi gobi tin RTP tang thém
3600 hoac 3000.
= Phan dir liéu caa goi tin video chwa nén 352X240X12 = 10000.
Véi video nén, kich thwée dir liéu cé thé giam di 20 [an.



Toc d xung cta nhan thoi gian

Clock F HAIne P st Description References
rate (Hz) size (ms) size (ms)

PCMU Audio 8000 any 20 ITU-T G.711 PCM RFC 3551
GSM Audio 8000 20 20 European GSM 13 kbps RFC 3551
G722 Audio 8000 any 20 ITU-T G.722 64 kbps RFC 3551
L16 Audio 44100 any 20 Linear PCM 16 bit stereo RFC 3551
G729 Audio 8000 10 20 G.729, G.729a 8 kbps RFC 3551
raw Video 90000 Uncompressed video RFC 4175
RFC 3551

H.263 Video 90000 H.263, 15t-3" version RFC 4629

RFC 2190

H.264 Video 90000 H.264 AVC, H.264 SVC llg(cj :é?gg

JPEG Video 90000 JPEG2000 video RFC 5371




Real-Time Control Protocol

- RTCP cung cdp s0 liéu thong ké (vi dy, ty 1¢ mat goi tin,
bién thién dd tré, thoi gian tré quay vong) va théng tin
diéu khién cho phién RTP.

« Chtrc ning cia RTCP bao gom:
= Thu thép s0 liéu thong ké vé qua trinh phan phéat dir liéu da
phwong tién va giri thong tin d6 dén thiét bi nguén hodc cac
thiét bi khac tham gia vao phién lam viéc.
s Cung cap cac ham diéu khién, lién két voi tat ca thanh phan
tham gia vao phién lam viéc.



Real-Time Control Protocol (Tiép)

Version

Padding bit

RTCP Packet

RTCP
Header

RTCP Packet RTCP Packet

RTCP Data

Number of  Reception
Report Blocks, contained
in the packet

Packet Type Message Length

200: SR (Sender Report)

201: RR (Receiver Report)

202: SDES (Source Destination)

203: BYE

204: APP (Application Specific Message)
207: XR (RTCP Extension)



Real-Time Control Protocol (Tiép)

- Sender Report (SR)
= Dwoe gui bl thiét bi ngudn, chira cac so liéu thong ké vé
qué trinh truyén. Bdo cdo nay c6 gin nhan thoi gian tuyét
do1, cho phép dong bd cac ban tin RTP & thiét bj nhan (Cha
y: dong dir liéu video va audio st dung nhan thoi gian
riéng).

» Source Description (SDES)
= Giri thong tin CNAME dén cac thanh phan tham gia phién
lam viée, bao gom ca nhirg thong tin nhw tén, dia chi e-
mail, sO dién thoai cia ngwdi sé hiru dir liéu.



Real-Time Control Protocol (Tiép)

« Receiver Report (RR)
= B4o hiéu cho thiét bi giri va nhan vé chat lwong dich vu.

» Goodbye (BYE)
» Thiét bi gii giti ban tin BYE dé két thic qua trinh truyén
dong. Céc thiét bi dau cudi khac ciing st dung ban tin nay
néu mudn két thic phién lam viéc.

- Application Specific Message (APP)

> Ban tin mo rong danh riéng cho cac irng dung.



Real-Time Control Protocol (Tiép)

- Dong dit liéu RTCP c6 thé c6 kich thwée 16n hon dong
dir heu RTP trong mot phién hoi nghl v&1 nhiéu thanh
phan tham gia. Nguyén nhan la do goi tin RTCP dugrc
giri cho cac thanh phan ké ca cb tham gia thdo luan hay
khong.

- Dong dit liéu RTCP c6 thé thay doi kich thwée tuy theo
s6 lwong thanh phin tham gia phién lam viéc. Thwong
nd dwoc chon khong vwrot qua 5% kich thwéce dong dir
liéu RTP (1.25% danh cho thiét bi gtri, va 3.75% danh cho
thiét bi nhan). Néu s6 lwong thiét bi nhin ting, tin suat
giri gobi tin RTCP sé giam.



Forward Error Correction

| Al < rec

P, = XOR(D,, D,,D,,...Dy,) P, dworc goila goi tin Parity
D, = XOR(D,, D,,...,.Dy.,,P))

Cac goi tin Parity cho phép khoi phue N-k tir N g6i tin dir
liéu bi mat (Reed Solomon Erasure Code).

FEC lam ting bing thong va do tré.



Interleaving

CAc gbi tin RTP mang theo 20 ms mau Am thanh

IEET BT DEENT P
s lalls o sWoko bl o

Géi tin bi mat chtra 5 ms mau Am thanh, khong anh hwéng
dén cam nhén cua tai ngwoi. Interleaving khong lam ting
bang thong nhung tang do tre.



Receiver-Based Repair

Receiver-Based Repair khong lam tang bang théng va do
tré. N6 hoat dong dwa trén gia thiét nhitng gobi tin A&m thanh
gan nhau c6 tinh twong quan cao hay sy khac biét nhé.

Quaé trinh phuc hoi goi tin c6 thé thue hién dwa trén phép
ndi suy, lam tang do phirc tap cua tinh toan.



Real-Time Streaming Protocol

- RTSP 14 giao thirc mang (dia chi cong 554), dwoe thiét k&
dé cho cac may chu truyén dong. N6 dwoc st dung dé tao
ra va diéu khién phién truyén dir liéu giira cac thiét bi
d4u cudi. Phan 16m may chu RTSP déu str dung RTP va
RTCP.

« RTSP dworc tich hop trong QuickTime Streaming Server,
Windows Media Server, RealNetworks’s Helix, tham chi
Skype va Spotity.



Real-Time Streaming Protocol (Tiép)

ST

SETUP Yéu cau may chu cAp tai nguyén dé truyén dong va bit dau phién RTSP.
PLAY Bit d4u truyén dir liéu trén dong da yéu cau.

RECORD Khoi tao sao luwu dir liéu.

PAUSE Tam nguirng nhung khéng giai phong tai nguyeén.

TEARDOWN Giai phong tai nguyén lién quan dén dong da yéu cau.

ANNOUNCE Thay d6i thong tin mo ta ddi twong.

REDIRECT Yéu cAu may khach két noi véi may chua khéc.

SET_PARAMETER Dit tham s6 phuc vu qua trinh trinh chiéu.

DESCRIBE LAy thong tin mo ta d6i twong.



Real-Time Streaming Protocol (Tiép)

HTTP Get 1) May cha HTTP Server

lru noi dung. May chua
truyén dong va lwu trir
lru cac tép video va

Web
Browser

Presentation Description File

SETUP audio.

PLAY 2) Hai mdy cha c6 thé
cung chay trén mot hé
théng ho#c hai hé

Media Stream thong khac nhau.
PAUSE 3) Media Player va may
chd truyén dong twong
tac (bit tay) béing
TEARDOWN

RTSP.




RTSP va HTTP

- Twong tw nhw HTTP, RTSP dinh nghia lénh dé diéu
khién viéc phat lai dir liéu da phwong tién va st dung
TCP dé duy tri két ndi gitra cac diém.

- Khong nhw HTTP, RTSP la giao thirc ¢ trang thai. Yeu
cau dwoec tao ra & ca may chu truyén dong va may khach
da phwong tién. RTSP ho tro truyén quang ba dir liéu da
phwong tién.

- HTTP dworc hd tro béi tit ca cic trinh duyét web, khong
bi chdn b1 cac thiét bi twong Itra do str dung cong 8o.



RTSP va HTTP (Tiép)

« HTTP doi héi toan bo ndi dung phai c6 & trinh duyét
trwére khi trinh chi€u. Vi th€ HTTP co ban khéng phu
hop vo1 itng dung thoi gian thye.

. VAn dé trén dwoc gidi quyét bang cach chia nho nodi dung
thanh nhitng doan dit lieu nho. Apple dinh nghia doan
dir lieu 10s, trong khi doan dir lieu do Adobe va
Microsoft dinh nghia c6 kich thworc 2s.

« Do noi dung bi chia nhé, HTTP cling khéng can doi phai
c6 hét ndi dung dé giri goi tin x4c nhén.



RTSP va RTMP

- RTMP (Real-Time Messaging Protocol) dwoc phat trién
bd&i Adobe st dung Flash Player .

« Twong ty RTSP, RTMP la giao thirc c6 trang thai, may
chu truyén dong c6 thé theo doi toan bo phién lam viéc
tir Iic maiy khéc thwe hién két noi cho dén khi két thic
két noi.

- RTMP st dung cong 1935 va c6 thé bi chin béi mot so
thiét bi twong ltra. RTMPE cho phép ma héa va bao mat
dir liéu tho1t gian thye.



H.323

Tran Quang Dtrc




Dinh nghia

- H.323, ITU-T Recommendation, dinh nghia cac thanh
phan, giao thirc, va quy trinh dé cung cip cac dich vu
truyén thong da phwong tién, bao gdbm ca truyén thoi
gian thyre video va audio.

- H.323 dwoe st dung rong rai trong cac irmg dung truyén
thoi gian thue nhw NetMeeting.

- H.323 1a moét phan trong chong giao thire ITU-T H.32x,
xt Iy truyén théng da phwong tién trén ISDN, PSTN va
mang 3G.



Cac thanh phan cua H.323

H.323 H.323 Multipoint
Terminal Control Unit (MCU)
H.323 H.323 H.323 H.323
Gatekeeper Gateway Terminal Terminal

- =

V.70
Terminal

H.324
Terminal

Speech
Terminal

H.322
Terminal

Speech
Terminal

H.320
Terminal

H.321
Terminal




Thiét bi dau cudi H.323

- Thiét bi dau cudi H.323 c6 thé 1a may tinh ca nhan (PC)
hodc mot thiét bi doc 1lap chay H.323 va ng dung da
phwong tién.

« Thiét bi ddu cudi H.323 hd tr¢ truyén théng audio, co
the ca video va dir liéu. N6 c¢6 thé stir dung trong hoi nghi
da diem.

« Thiét bi dau cudi H.323 twong thich v4i thiét bi dau cudi
H.324 trén PSTN, H.310 trén B-ISDN, H.320 trén ISDN,
H.321 trén B-ISDN va H.322 trén QoS LAN.



H.323 Gateway

- H.323 gateway két noi hai mang khoéng twong dong. Vi
du, H.323 gateway két noi mot thiét bi dau cudi H.323 va
thiét bi khac trong mang PSTN.

- H.323 gateway cho phép chuyén d6i giao thirc bit tay,
tha tuc thiét 1ap cudc goi, két thic cude goi va thay doi
dang dir liéu gitra hai mang khac nhau.

. Gateway khoéng can thiét trong két néi gitra hai thiét bi
dau cudi H.323.



H.323 Gatekeeper

- H.323 gatekeeper la thanh phan tity chon trong mang H.
323, cung cap cac dich vu cho thiét bi dau cuoi, gateway
va MCU.

 Phan giai dia chi 1a dich vu quan trong nhat cia H.323
gatekeeper, cho phép két ndi hai thi€t bi ddu cudi va
khong yéu ciu thiét bi dau cudi phai biét dia chi IP cua
thiét bi con lai.

- Giao thirc RSA dworc st dung dé giao tiép giita thiét bi
dau cuoi, gateway va MCU voO1 Gatekeeper va giira cac
Gatekeeper vdi nhau.



H.323 Multipoint Control Unit

- H.323 MCU hb tro quan 1y hoi nghi da diém. N6 gom c6 hai
thanh phan co ban: Multipoint Controller (bdo hiéu cudc goi,
diéu khién phién hoi nghi) vdA Multipoint Processor (chuyén
d6i hodc két hop cac dong dir liéu da phwong tién).

- H.323 MCU quan ly tai nguyén hoi nghi, xac dinh audio va
video CODEC @dé giao tiép giita cac thiét bi dau cudi va xt 1y
dong dir liéu. Mot vai MP c6 thé chuyén d6i kiéu dir liéu audio
va video theo thoi gian thyre.

- Gatekeeper, Gateway va MCU c6 thé tich hop trong cling mot
thiét bi vat Iy.



Cac giao thurc dung trong H.323

Multimedia Applications, User Interface

Terminal Control & Management Medla Control

Text: T.140
Video: H.26x
CODEC .
H.225 H 55 Audio: G.711, G.729
Call 5 G.723,G.726
Signaling
RTP




H.225

- H.225 Call Signaling dinh nghi cac thong diép dé tao két
noi gitra hai thiét bi dau cudi H.323, gitra cac thiét bi dau
cudi va Gatekeeper.

- H.225 RSA (Registration, Admission, va Status) la giao
thirc dwoce dung dé ding ky, thay doi bing thong, trao
do6i trang thai va két thic lién két gitra cac thiét bi dau
cudi va gatekeeper. Kénh béao hiéu dwge md trwde khi
ma& tit ca cac kénh khéc.



H.225 Call Signaling

Setup Gri béi bén goi H.323, xdc dinh mong mudn thiét 14p cudc goi.

Call Proceeding l()}ln bO:l bén dwoc goi, xac dinh da nhan dwoc day da thong tin va dwong dan dén
én goi.

Alerting Gtri béi bén dwrgre goi, xac dinh da nhan dwoc cudc goi véi chudng reo

Connect Gri béi bén dwoe goi, thong bao cho bén goi da thye hién két néi.

Release Complete Gi béi bén goi hodic bén dworc goi dé két thic cude goi.

Notify Thong béo nhitng thay d6i trong cudc goi.
Status Inquiry Yéu ciu giri thong bao vé trang thai cudc goi.

Status Gt trang thai dé tra 101 yéu cau.



H.225 RSA

Gatekeeper Discovery Registration

O Gatekeeper Request (GRQ) O Registration Request (RRQ)
O Gatekeeper Confirm (GCF) O Registration Confirm (RCF)

O Gatekeeper Reject (GRJ) O Registration Reject (RRJ)
Admission Control Unregistration

O Admission Request (ARQ) O Unregistration Request (URQ)
0 Admission Confirm (ACF) O Unregistration Confirm (UCF)
O Admission Reject (ARJ) O Unregistration Reject (URJ)
Disengage Endpoint Location

O Disengage Request (DRQ) O Location Request (LRQ)

O Disengage Confirm (DCF) A Location Confirm (LCF)

O Disengage Reject (DRJ) O Location Reject (LRJ)



H.245

H.245 control signaling dwoc dung dé gii thong tin diéu khién
hoat dong cua H.323.

Master/Slave Determination Logical Channel Signaling

O Master-Slave Determination O Open Logical Channel

O Master-Slave Determination Ack. O Open Logical Channel Ack.

Close Logical Channel Signaling Bidirectional Logical Channel Signaling
O Close Logical Channel O Open Logical Channel

O Close Logical Channel Ack. O Open Logical Channel Ack.

Ending a session Capabilities Exchange

O End Session O Terminal Capability Set

O Terminal Capability Set Ack.
O Terminal Capability Set Reject
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Thu tuc cudc goi H.323 (Tiép)
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Session Initiation Protocol

Tran Quang Dtrc




Dinh nghia

« Session Initiation Protocol (IETF RFC 3261) la giao thirc
diéu khién & tang tng dung, ho tro khéi tao, thay doi va
két thic mot phién dir liéu da phwong tién théng qua
mang chuyén mach gdi.

« Chtrc ning cua SIP bao gom:

s Vi tri thiét bi dau cudi
Giao tiép véi thiét bi dau cudi dé khéi tao cude goi
Trao d6i thong tin dé tao phién lam viéce
Thue hién thay d6i trong phién 1am viéc hién tai
K&t thac phién lam viée

[m]

[m]

[m]

m]



Dinh nghia (Tiép)

« SIP ¢6 kha nang mo rong cao, nhwr mé rong cac dich vu
gia tang cuoc goi, hodc md& rong lién két voi nhiéu hé
thong khéc.

- MOt mang SIP bao gom cac thanh phin, User Agent
(UA), Gateway, Back-to-back UA, Proxy Server, Redirect
Server va Registrar. Moi thanh phan c6 mot chire ning
riéng va tham gia vao két néi SIP nhw mot may khach
(kho1i tao yéu cau), hodc méy chu (tra 1o1 yéu ciu), hodc
ca hai.



SIP User Agent

- UA nhén yéu cau tir ngwoi dung dé thiét 14p hoidc két
thtic phién lam viéc. Ngwodi ding cling c6 thé 1a mot giao
thirc khac nhw gateway. UA thwong dwoc dang ky voi
Proxy server ndm cung mién xac dinh.

« RFC 2543 dinh nghia UA 14 mot tmg dung géom cad UA
Client (UAC) va UA Server (UAS). UAC la (rng dung may
khach, giri cidc yéu cau SIP. UAS la Gng dung méay chu,
x4dc nhan da nhan dwoc yéu ciu va giri phan hoéi dén
ngwoi dung.



SIP Server

- SIP Proxy Server nhan yéu cau tr UA hoac mot Proxy
Server, chuyén tiép hoic tra 161 yéu cau. N6 khong tao ra yéu
cau. Proxy server co trang thai (nhw forking proxy server)
theo doi tién trinh yéu ciu va phan hoi trong qua kht.

- SIP Redirect Server chap nhén yéu ciu, tim ki€m va givi tra
dia chi SIP cua bén dwgc goi cho UA. Dia chi tra lai bang o
néu bén g01 chwa dwoc dang ky. SIP Redirect Server khong
chuyén yéu cau d&n mot may chu khac.

- SIP Registrar Server chidp nhin yéu ciu diang ky
REGISTER, cip nhéit co s& dir liéu théng tin lién quan dén
ngwoi dung.



SIP Back-to-back User Agent

- B2BUA la mot kiéu UA, nhung cho phép nhan yéu cau
SIP, stra doi yéu ciu cho phu hop va giri di nhw mot yéu
cau moi.

- B2BUA hoat dong twong tyw nhw Proxy server. B2BUA
lru moi trang thai trong su6t cudc goi. Proxy server chi
lwu céce trang thai lac bat dau va két thice cude goi

- B2BUA c6 thé 1a mot phan caa mot thiét bi, vi du PBX.
Tron va két no6i phién hoi nghi cling st dung B2BUA.



SIP Gateway

o SIP gateway thwe hién két noi mang SIP véi moOt mang
st dung cac giao thirc bao hiéu khac. SIP gateway la mot
kieu UA dac biét, khi UA dong vai tro cuaa mot giao thirc
khac.

- SIP gateway cb thé chia thanh (1) media gateway (MG)
quan ly giao thirc diéu khién cudc goi, va (2) media
gateway controller (MGC) quan ly tién trinh lién két dir
liéu.

- SIP gateway c6 thé ho tro hang tram ngwoi dung.



Ban tin yéu cau SIP

INVITE Khé1i tao cudc goi hoic thay doi cac tham s6 (re-INVITE)

ACK Tra 101 cudi cling cho yéu ciu khéi tao cudc goi INVITE

BYE Két thic cudc goi

CANCEL Huy tim ki€m hodc rung chuéng

OPTIONS Hoi vé kha ning ctia phia bén kia cudc goi

REGISTER bang ky vo1 Location Service

INFO G1ri thong tin gitra phién lam viéc

UPDATE Thay d6i trang thai ctia phién lam viéc ma khong thay d6i trang thai cia

cudc thao luan



Ban tin tra loi SIP

1XX Informational (X4c dinh céc trang thai trwede khi két thiic cudc goi)
2XX Success (Yéu cau da dwoc thye hién thanh cong)
3xXX Redirection (May chu tra vé vi tri mé1i)
4XX Client error (Yéu cau bi héong do 16i phia may khach)
5XX Server failure (Yéu cau bj héng do 16i phia may chi)
6xx Global failure (Yéu cau bi héng, nhung khéng nén thyre hién lai yéu cau)
100 Trying 301 Move Permanently 402 Payment Required
180 Ringing 302 Move Temporarily 403 Forbidden
200 OK 400 Bad request 404 Not found
202 Accepted 401 Unauthorized 503 Service Unavailable

300 Multiple Choices 402 Payment Required 604 Does Not Exist Anywhere



Thu tuc cudc goi SIP
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Tha tuc cudc goi SIP (Tiép)
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VOICE OVER INTERNET PROTOCOL

Tran Quang Dtrc




Voice Over Internet Protocol

- VoIP bao gobm mot nhom céc cong nghé mang ho tro cho
lién két thoai va phién trao d6i dir liéu da phwong tién
trén mang IP. VoIP con dwogc goi la IP Telephony,
Internet Telephony hay Broadband Telephony.

« Nguyén 1y co ban cta VoIP cling giong nhw thue hién
cudc goi trong mang thoai truyén théng va bao gom béo
hiéu, khéi tao kénh, so hoa tin hiéu Am thanh twong tw
va ma hoéa. Tuy nhién, thong tin sd trong VoIP duworc
dong gbi va truyén nhw géi tin IP trén mang chuyén
mach goi.



VoIP vs. PSTN

Dang két noi Két ndi Internet St dung dwong thoai riéng
Yéu ciu bing théng ~ 10 Kbps mdi hwéng ~ 64 Kbps mdi hwéng
Goi VoIP mién phi (trong nwérc, Khoéng c6 cudc goi mién phi
quoc té),
Gi4 thanh Goi cho di dong va c6 dinh cAn  Phi quéc t€ cao, c6 thé thué bao
phai tra phi tiy nha cung cap hang thang.
dich vu
R i i o Mé& rong lgang Ehon% hoacniang Can thém d}rO’ng. Ehoal va phan
cap phian mém cirng riéng
Goi dwong dai Dich vu chuin Gia thanh cao

Duy tri dich vy ngay ca khi mat
dién. bién thoai khong day c6 theé
khong str dung dworc

M4t dich vu khi két n6i Internet

Kha nang khoi phuc At



Cac giao thirc s dung trong VolP

- H.323
= ITU Recommendation, dinh nghia truyén thong da phwong
tién st dung mang chuyén mach gbi, bao gom ca hoi nghi
truyén hinh, VoIP.
 Session Initiation Protocol (SIP)
= JETF RFC 2543, cdu trac phin tan cho thye hién truyén
thong da phwong tién, bao gom VoIP.
- Megaco/H.248
o ITU Recommendation, dinh nghia Gateway Control
Protocol va 1a két qua caa dy an két hop voi IETF. H.248
dinh nghia ciu trac tip trung Megaco.
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Minh hoa
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IP PBX (private branch exchange) cho phép thyc hién cudc goi gitra ngwoi dung
VoIP, trong khi tit cd ngwoi dung st dung chung mot vai s6 ¢6 dinh.

IP PBX c6 thé thue hién cudc goi gitta nguwdi ding VoIP va ngudi dung dich vu thoai

truyén thong.



HOI NGHI TRUYEN HiNH

Tran Quang Dtrc




Hoi nghi truyén hinh

« H6i nghi truyén hinh géom mot nhém cic cong nghé
mang, cho phép hai hodc nhiéu hon dau ciu cé thé giao
ti€p thong qua video va audio dwge truyén ca hai chiéu.

« H6i nghi truyén hinh khéc v6i cude goi video phone.
Cudc goi video phone thuwe hién giao tiép gitra cac ca
nhan.

- Hoi nghi truyén hinh gitta nhiéu dau cau c6 thé thuec
hién dwoc nho MCU.



Multipoint Control Unit

 Multipoint Control Unit (MCU), dwoc biét dén vdi tén
“conference bridge”, 1a cong giao tiép chinh trong hoi
nghi truyén hinh da diém.

« MCU cung cép céc chirc ning chinh
> Chuyén ma
= Bao hiéu cudc goi
= Thiét 14p hoi nghi
= Tron am thanh
o Tron video



Cac kiéu Hoi nghi truyén hinh

« Ad-hoc Conference
s V&1 Ad-hoc Conference, viec khdi tao hoi nghi va moi cac
thanh phan tham gia khong dwoe thong béo truwée. Thiét bi
dau cudi khong co6 Conference Key khong thé khai tao hoi
nghi. Tai nguyén cua héi nghi Ad-hoc khong dwoc dat
trude.
« Scheduled Conference
> Scheduled Conference dwoc tao ra nho cac cong cu hoac
trmg dung xép lich. Tai nguyén cua hoi nghi dwoe dit trede
vao thoi diém xép lich. HOi nghi sé khong dién ra néu
khong du tai nguyén.



Cac kiéu hoi nghi truyén hinh

« HOi nghi truyén hinh trén mang ISDN
s Yéu cau phai co6 kénh riéng giira cic dau cdu dé dam bao chit
lwong dich vy t3i thiéu. Thong thwong can phai c6 3 dwong ISDN
dé tao an twong tot voi ngwdi dung.
= R4t it hoi nghj st dung kiéu két néi nay do gia thanh cao, chat
lwong thip va can thém nhiéu dwong ISDN.
« HOi nghi truyén hinh trén mang IP
> Pwong truyén toc dd cao va 6n dinh khién hoi nghi truyén hinh
trén mang IP tré nén rat pho bién.
> Pwong truyén cb thé dé dang nang cdp néu dwong truyén cii hay
x4y ra mat goi tin.
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