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PHAT TRIEN HE THONG PA PHUONG TIEN

Chu ¥: ciu hoi c6 tinh chét goi ¥ hudng dan on tp

LO1: GIAI THICH PUQC CAC CONG NGHE CO BAN LIEN QUAN PEN
THIET KE HE PA PHUONG TIEN TEXT, HINH ANH, AM THANH,...)

1) Trinh bay cdc bwdc tao mi UTF-8 1 byte ciia code point U+000D. Cho biét mién biéu
dién UTF-8 1 byte.

Cho codepoint U+000D => 000D => 0000 0000 0000 1101

Ldy 7 bit tir phdi sang trdi

Két qua: D

2) Trinh bay cdc bwéc tao ma UTF-8 2 byte ciia code point U+03B1. Cho biét mién biéu
dién UTF-8 2 byte.

Cho Code Point U+03B1

Buiéc 1: Viét Code Point duéi dang chudi nhi phin
U+03B1 => 03B1 => 0000 0011 1011 00012
Vi can chuyén déi sang dang UTF-8 2 bytes nén:
Lay 11 bits tir bén phai sang bén trai

0000 0011 1011 0001 => 011 1011 0001

Tiép theo, chia thanh 2 phan gém I 5 bits cao xét bén trai va 11 6 bits thip xét bén
phai

011 1011 0001
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Buwdc 2: dwa xudng bing

Buéc 3: dip sé CE Bl

C|E
Bi|1l
Doi chiéu két qua
Unicode UTF-8
character name
code point (hex.)
U+03B1 o ce bl GREEK SMALL LETTER ALPHA

3) Trinh bay cdc buéc tao ma UTF-8 3 byte ciia code point U+1DOF. Cho biét mién biéu
dién UTF-8 3 byte.

Buée 1: U+1DOF chuyén => IDOF => 0001 1101 0000 1111,

--L4y 16 bit tir phai sang:

0001 1101 0000 1111

--Chia 3 phan Gom L:4bits va II:6bits va III:6bits
0001 7701 00

Budc 2: chén vao bang
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Budérc 3: chuyén doi => E1 B4 8F

Unicode UTF-8
character name
code point (hex.)
U+1DOF 0 el b4 8f | LATIN LETTER SMALL CAPITAL O

4) Trinh bay cdc buwéc tao ma UTF-8 4 byte ciia code point U+1FA77. Cho biét mién
biéu dién UTF-8 4 byte.

Budc 1: chuyén d6i nhi phan

U+1FA77 => 1FA77 = 0000 0001 1111 1010 0111 01112
--L4y ra 21 bits cua code point

0000 0001 1111 1010 0111 0111
--Chia 4 phan I: 3 bit, II 6bit, III 6bit, IV 6bit

0 00 1010 0111 0111

Budc 2: Chuyén vao bang

—_—| | [

Budc 3:

FO0 9F A9 B7 => PINK HEART
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5) Trinh bay chi tiét 3 giai doan ldy méu, lwong héa va ma héa(Sampling,
Quantization,Coding) dé chuyén doéi tin hi¢u audio dang Analog sang Digital. Thé nao
la ky thudt PCM Coding. Hay cho vi du.

Dé chuyén ddi tin hiéu Analog sang Digital, ngudi ta thuc hién qua 3 giai doan: Sampling,

Quantization va Coding

Sampling (Lé‘iy mau): Tin hiéu analog thyc té (nhu nhiét 4o, do 4m, Am thanh, .. )
duoc 1dy mau theo cac khoang thoi gian nhét dinh. Mdi khoang thoi gian, tin hiéu Am thanh

s€ duogc do va luu trir gia tri cua nd

Quantization (Lwong tir héa): Cac gia tri mau am thanh duoc chuyén doi thanh
cac trang thai 0 va 1.Vi dy, tin hi¢u co6 gia tri mau thép hon ngudng dugc ma hoa thanh 0,

trong khi tin hiéu cé gid tri mau cao hon ngudng duoc ma hoa thanh 1.

Coding (M4 héa): Tin hiéu s6 duoc biéu dién bang cac bit. Qué trinh nay cho phép
tin hiéu am thanh duoc luu trix, truyén va tai tao lai mot cach chinh xac K¥ thuat PCM
(Pulse-Code Modulation) 1a mot phuong phap biéu dién k¥ thuat s6 cua tin hiéu analog ma
s& dua cac mau bién d6 cia tin hiéu analog déu dan. Dit liéu tuong tu duoc léy mau duoc
thay d6i thanh, va sau d6 duoc biéu thi bang dir liéu nhi phan. PCM yéu cau mét chiéc
ddng ho rat chinh x4c.

Vi du vé k§ thuat PCM Coding: Trong cong nghé am thanh, PCM duoc st dung
rong rai. Vi du, khi ban ghi am béng phén mém ghi am trén may tinh hoac dién thoai, tin
hiéu am thanh tir micro s& duoc chuyén doi tir dang analog sang dang s6 bang ky thuat
PCM. Sau khi ghi xong, ban c6 thé luu lai file Am thanh dudi dang sb nay dé nghe lai sau
6) Phdt biéu dinh Iy NYQUIST. Viét cong thire va gidi thich cdc dgi lrong.

Pinh ly 1y miu Nyquist-Shannon dugc sir dung trong linh vyc 1y thuyét thong
tin, dic biét 1a trong vién thong va xir 1y tin hiéu. Pinh 1y nay dugc phat biéu nhu sau:

Mot ham s6 tin hiéu x(t) khong chira bat ky thanh phan tan s ndao 16n hon hoic
bang mot gia tri fm c6 thé biéu dién chinh x4c bang tp cac gia tri cia nd véi chu ky lay

mau T = 1/(2fm).
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Trong do:

e x(t) 12 tin hiéu can lay mau.

e fm 1a thanh phan tan s6 16n nhét co trong tin hiéu.

e T Ilachu ky ldy mau.

Theo dinh 1y, tan sb 14y mAu fs phai thoa man diéu kién fs > 2fm1. Tan sb gidi han fs/2
nay duoc goi 13 tan s6 Nyquist va khoang (-fs/2; fs/2) goi 1a khoang Nyquist. Thyc té, tin
hiéu trudc khi léy mau sé bi g161 han béng mdt bo loc dé tan sb tin hiéu nam trong khoang
Nyquist.

7) Bai tip dp dung: Gid siv mét tin hidu Audio c6 ddi tan soé tiv 1Khz dén 25 Khz. a)Xdc
dinh tan sé ldy mdu b)Xdc dinh toc dp truyén bit(Bit-Rate), gid siv méi mau dwoc mi
héa béi chuédi cé chiéu dai 32 bits.

Pé xac dinh tan sb 1ay mau, ban can st dung cong thirc Nyquist. Tan sb 1ay mau it
nhat phai 13 gép d6i tan so tin hiéu cao nhét.

Vi vy, tan sb ldy mau =2 x 25 KHz = 50 KHz.

Dé xac dinh téc do Bit-Rate, ban can biét tan s6 léy mau. Dung cong thurc

Bit-Rate = Tan s6 1dy miu x S6 bit trén miu.

Vi chudi 32 bits: Bit-Rate = 50 KHz x 32 bits = 1600 Kbps

8) Gid sir tdn sé tin higu telephone la 5000 Hz. Hay tinh toc dp truyén bit(Bit-Rate). Biét
chiéu dai chudi bit mé héa cho 1 mdu la 8 bits.

Theo dinh 1y Nyquist, tAn s 14y mau fs phai thoa mén diéu kién fs > 2fm. Trong
truong hop nay, tan s6 cao nhat cta tin hidu 1a 5000 Hz, vi vay tan s6 ldy mau tbi thiéu phai
1a 2*5000 Hz = 10000 Hz (hoac 10 kHz).

Téc d6 Bit-Rate dugc tinh bang cach nhan tan s 14y mau véi sb bit ma hoa cho mdi
mau. Vi vay, trong truong hop nay, Bit-Rate = 10 kHz * 8 bits = 80000 bit/s (hoic 80
kbps).
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9) Gid sir tan 56 tin higu Radio AM la 7000 Hz. Hay tinh toc dp truyén bit(Bit-Rate). Biét
chiéu dai bit dé ma héa cho 1 méu Radio AM la 16 bits.

Theo dinh 1y Nyquist, tin s 14y mau fs phai thoa mén diéu kién fs > 2fm. Trong
truong hop ndy, tan s6 cao nhit cua tin hiéu 1a 7000 Hz, vi vy tan sé 1ay mau tdi thiéu phai

1a 2*7000 Hz = 14 000 Hz (hoac 14 kHz).

Téc d6 Bit-Rate duoc tinh bang cach nhan tan sé 1ay mau voi sb bit ma héa cho mdi
mau. Vi vdy, trong trudng hop nay, Bit-Rate = 14 kHz * 16 bits = 224 000 bit/s (hoic 224
kbps).

10) Gid sir tan sé tin hi¢u Radio FM la 11.05 KHz. Hay tinh téc d truyén bit(Bit-Rate).
Biét chiéu dai chudi bit ma héa cho 1 méu Radio FM la 32 bits.

Theo dinh 1y Nyquist, tan s6 1y mau f; phai thoa man diéu kién fs > 2f,. Trong
truong hop nay, tan s6 cao nhat cta tin hiéu 13 11.05KHz, vi vay tan sd 1dy mau phai t6i

thidu phai 1a 2*11.05 KHz = 22.1 KHz ( hodic 22 100 Hz)

Téc do Bit-Rate dugc tinh bang cach nhan tan s6 1dy mau véi sd bit ma hoa cho mdi mau.
Vi vay, trong truong hop nay, Bit-Rate = 22.1 KHz * 32 bits = 707 200 bit/s (hoac 707.2
kbps).

11) Gid sir tan sé tin hiéu CD la 22.05 KHz. Hay tinh toc d truyén bit(Bit-Rate). Biét
chiéu dai chudi bit mé héa cho 1 méu CD la 32 bits.

Theo dinh Iy Nyquist, tan s6 ldy mau fs phai thoa mén diéu kién fs> 2f,. Trong trudng hop
nay, tn sd cao nhit cua tin hiéu 1a 22.05 KHz, vi vay tan sd ldy mau phai téi thiéu la:
2%22.05KHz = 44.1 KHz (hoic 44 100 Hz)

Téc d6 Bit-Rate dugc tinh bang cach sb tan s6 14y mau voi s6 bit ma hoa cho mdi mau. Vi
vay, trong trudng hop nay, Bit-Rate = 44.1 KHz * 32 bits = 1 411 200 bit/s (hoac 1411.2
kbps)
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12) Gid sit tdn sé tin higu dit liéu la 5 KHz. Ngwoi ta thuwe hi¢n ldy méu div ligu nay va
nhén thay sé mivc lrong héa la 249 mirc. a)Hoi so bit toi thiéu diing dé ma héa sé6 mirc

16i da nay la bao nhiéu? b)Hay tinh toc dp truyén bit(Bit-Rate).

a) So bit tbi thiéu dung dé ma hoa sé muc toi da nay: Dé biéu dién 249 murc khac nhau,
chung ta can st dung log2(249) bit. Khi tinh toan, chiing ta nhan dugc két qua 1a 7.96. Tuy

nhién, s bit phai 1a mot s6 nguyén, vi vay chiing ta can lam tron 1én va két qua 1a 8 bits.

b) Téc do Bit-Rate: Tdc d6 Bit-rate dugc tinh bang cach nhén tan sb 1ay mau véi sd bit ma
hoa cho méi mau. Theo dinh 1y Nyquist, tin s6 14y mAu Fs phai thoa man diéu kién Fs >
2Fm. Trong trudng hop nay, tan sd cao nhét cua tin hiéu 1a 5 KHz, vi vay tan s6 ldy mau tbi
thiéu phai 1a 2 * 5 KHz = 10Khz. Vi vay, Bit-rate = 10 KHz * 8 bits = 80 000 bit/s (hoic
80 kbps).

13) Gid sir tan sé tin hiéu div ligu la 20 KHz. Nguwoi ta thwe hién ldy mdu div liéu nay va
nhén thiy sé mirc lwong héa la 64,512 mirc. a)Héi sé bit diing dé ma héa so6 mivc nay la

bao nhiéu? b)Hay tinh téc dp truyén bit(Bit-Rate).

a) SO bit tbi thiéu can dé ma hoa sé muc tdi da 64 512 mirc 1a: loga(64512) = 15.9777 ~=
16 bits

b) Toc do Bit-rate dugc tinh bang cach nhan tan s6 1ay mau vi s6 bit ma héa cho moi mau.

Theo dinh 1y Nyquist, tan s6 1dy mau t6i thiéu 1a 2 * 20 kHz = 40 kHz
Tbc @6 Bit-rate c6 thé tinh dwgc nhu sau:
Bit-rate = 40 KHz * 16 bits = 320 000 bps = 320 kbps

14) Gid st tan 56 tin hiéu dir ligu la 22 KHz. Nguwoi ta thwe hién ldy mdu div lidu nay va
nhén thdy s6 mirc lwong héa la 4,294,976,124 mirc. a) Héi sé bit ditng dé ma héa sé mirc
nay la bao nhiéu? b)Hay tinh téc dp truyén bit(Bit-Rate).

a) SO bit toi thiéu cAn dé m3 hoéa s muc toi thiéu 13 4 294 976 124 muc la:

1022(4294976214) = 32 bits
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b) Tc d6 Bit-rate dugc tinh bang cach nhan tan s6 14y mau vai sb bit ma hoa cho mdi mau.
Theo dinh 1y Nyquist, tan sb 1ay mau t6i thiéu 1a: 2 * 22 kHz = 44 kHz
Tdc o Bit-rate c6 thé tinh nhu sau: Bit-rate = 44 kHz * 32 bits = 1 408 000 bps = 1 408
kbps
15) Tinh toc dp truyén dir ligu

Digitizing Audio : Khi 4m thanh thu vao micro, cac tin hi¢u 4m thanh dugc chuyén
d6i thanh céc tin hiéu dién. Tin hiéu tvong tu(analog digital) c6 thé chuyén d6i thanh cac
tin hiéu s(digital signal) dé phuc vu v6i nhiéu muc dich. Theo dinh 1y Nyquist, fs >= 2*f

v6i f1a tan s6 1on nhat ctiia bang tan tin hi¢u audio, fs 14 tan s6 lay mau...

Vd: mdt tin hi¢u audio dugc lay mau voi toc do 8000 mau/s; mo1 mau dugc ma hda bdi

chudi 8 bit. Tinh tdc do truyén dit lidu(truyén bit).

Ta c6: R=B x fs => 8000 x 8 = 64000 bps

LY THUYET ON TAP CHO SV
16) Mau sic la gi?

Mau sac la cam giac dugc ghi nhan khi ndo bo cam nhan dugc anh sang c6 budc séng khac

nhau.

« Ngudi ta quan sat thiy dugc & cac vat thé xung quang 1a do vat thé phan xa hodc
phat ra cac budc song anh sang nhat dinh.

«  (C6 thé tao ra cam giac ciia bat ky mau ndo bang cach tron mot lwong thich hop cua
ba mau co ban - do, xanh 14 cay va xanh lam.

«  (C6 thé tao mau trén man hinh may tinh bang cach str dung su phét ra ctia ba budc
song anh sang trong cac kiéu két hop thich hop.

* Hue : phan biét gifta cdc mau nhu do, xanh 1a cdy va vang.
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«  Po bio hoa dé cip dén khoang cach mau sic so v&i mau xam cd cudng do tuwong
duong.

«  Po sang(lightless) thé hién khai niém khong sic vé cudng d6 cam nhan ctiia mot ddi
tuong phan xa.

Do choi sang(brightness) dugce sir dung thay vi do sang cho mot vat thé ty phat sang

chang han nhu CRT.
17) Diém dnh la gi?

Piém anh(pixel): thanh phan co ban trong hinh anh k¥ thuat s6 Do phan giai hinh anh (M
* N): s0 pixel trong hinh anh k¥ thuat sé M6 hinh mau RGB: mdi mau hién thi dugc mé ta
gém cac tham sd doc 1ap - d§ choi cua cac tham s6 chinh duoc st dung trong man hinh

CRT mau.
18) Phdn biét cac anh monochrome, Gray-scale, 8 bits color va 24 bits Color.

1. Anh Monochrome: Day la loai anh chi str dung mot mau duy nhat dé biéu dién. Thong
thuong, no sé 1a anh den trang. Mdi diém anh trong anh monochrome c6 thé dugc biéu
dién bang mot bit duy nhét (0 hodc 1), trong d6 0 thudng 1a mau den va 1 13 mau tring.

2. Anh Gray-scale: anh grayscale ciing chi sir dung cac murc d6 cta sang do dé biéu dién,
nhung c6 thé ¢ nhiéu hon mot mau sang t6i khac nhau. Anh grayscale thuong st dung
8 bits (1 byte) cho mdi diém anh, cho phép 256 mirc sang khac nhau tir den dén trang.

3. 8-bit Color: Anh nay st dung 8 bits cho mdi pixel dé biéu dién mau sic. Voi 8 bits,
mdi kénh mau (RGB - do, xanh 1a, va lam) co thé c6 256 muac do khac nhau, cho téng
cong khoang 16.7 triéu mau (256"3).

4. 24-bit Color: O day, mdi pixel dugc biéu dién bang 24 bits (3 bytes). Cau triic ndy gdm
8 bits cho mdi kénh mau (RGB), diéu nay cho phép 16.7 triéu mau (cling nhu 8-bit

color), nhung st dung cach biéu dién khac nhau.
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19) Phén biét cac mé hinh subsampling: 4:4:4 (no sampling) ; 4:2:2 ; 4:1:1 ; 4:2:0,...

Chroma subsampling: hé théng thi gidc cua con ngudi nhay cam hon voéi do

sang(luminance) so vo1 d0 choi(chrominance)

4:.4:4

4:2:2

4:2:0

4:1:1

1. 4:4:4 (No subsampling): Trong md hinh nay, mdi kénh mau (vi du: RGB - d9, xanh 14,
lam) déu dugc luu trir mot cach day du cho mdi pixel. Piéu nay co nghia 1a moi pixel
déu c6 thong tin vé tat ca cac kénh mau, khong c6 viée giam bét thong tin mau sic.

2. 4:2:2: O day, miu mau sic dugce giam xudng con 50% theo chiéu ngang (horizontal)
30 vGi 4:4:4. Cu thé, thong tin vé mau sic chi duoc luu trit cho mdi cap pixel theo chiéu
ngang, trong khi cac pixel cuing hang doc van chia sé cling thong tin vé mau sic.

3. 4:1:1: Trong mo hinh nay, miu mau sic bi giam xudng 75% theo chidu ngang va chi
25% theo chiéu doc so v&i 4:4:4. Thong tin vé mau sac chi duoc luu trit cho mdi bon
pixel.

4. 4:2:0: Pay 1a m6 hinh subsampling pho bién trong video va anh s6. Mau sic dugc giam
xubng 50% theo ca chiéu ngang va chiéu doc so v6i 4:4:4. Trong khi thong tin vé mau
sic ciia mdi hang van dugc luu trir, théng tin vé mau sic cia mdi hai hang lién tiép chi

dugc luu trit cho mot hang.
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20) Céng thire tinh toc dp truyén video:
Bit Rate = width * height * depth * fps (bits/sec) bps
21) Digitizing Video:
Video 1a chudi cac frame hién thi lién tuc. Néu cac frame hién thi dﬁy du voi toe do

phu hop, thi ngudi xem s€ cdm nhan an tuong véi cac hinh anh chuyén dong. Toc do frame

thay doi tury theo chuan : vd: Bic My 25 frames/s. ..

MBbi frame duogc chia thanh cac lu6i nho(block), mdi phan tir goi 13 pixel. Di voi TV tring-
den, mdi pixel 8 bit trinh bay mét trong 256 mirc xam. Dbi v6i TV mau, mdi pixel 24 bit
trinh bay 8 bit cho mdi mau red, green va blue. ..

22) Video Compression

Video Compression : MPEG la chuan nén video, trong d6 hinh anh chuyén dong
1a chudi cac frame hién thi l1an lugt. Mdi frame 1a tap hop nhiéu pixel, con video 1a chudi

cac frame t6 hop theo thoi gian...

Spatial Compression: mdi frame dugc thuc hién véi chuan nén JPEG, mdi frame dugc

nén doc lap.

Temporal Compression: cac frame du thira sé bi loai. Khi xem TV, chiing ta nhan duogc
50 frames/s. Tuy nhién, hau hét cac frame lién tuc thi tuong tu. Vi du: Khi dang néi, hau
hét cac frame thi twong ty nhu cac frame trudc, ngoai trir phan doan cta frame xung quanh
miéng.

23) Phwong phap MPEG la gi?

Phuong phdp MPEG chia cac frame vao 3 loai: I-frames, P-frames va B-frames

I-frames: (intracoded frame) 13 frame ddc 1ap, khong lién quan dén bat ky frame nao khac.

I-frames khong dugc cau truc lai tir cac frame khac...

P-frames: (predicted frame) : lién hé dén I-frame cho trudc hay Pframe. Mdi P-frame chi

cau truc lai tir cac frame I va P da c6 trudc
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B-frames: (bidirectional frame) lién hé dén frame I va P trudc va sau. Nhung B-frames

khong lién quan dén B-frames khac.

MPEG c6 2 phién ban: CD-ROM vdi toc d6 1.5 Mbps va Highquality DVD véi téc do
6Mbps...

LO2 : GIAI THiCH PUQC CAC CONG NGHE (HE PIEU HANH, MANG) HO
TRQ HE THONG PA PHUONG TIEN

2.1 Vé hinh va trinh bay 4 mé hinh STREAMING STORED AUDIO/VIDEO: WEB
SERVER; WEB SERVER WITH METAFILE; MEDIA SERVER; MEDIA SERVER and
RTSP

2.1.1 WEB SERVER

Tép am thanh/video nén c6 thé duoc tai xudng dudi dang tép van ban. May khach (trinh
duyét) co thé sir dung dich vu HTTP va giri tin nhian GET d¢é tai tap tin xudng. May chi
Web c6 thé giri nén vao trinh duyét. Sau do, trinh duyét cé thé st dung mot ung dung tro
gitip, thuong duoc goi 13 media player, dé phat tép. Tép can duoc tai xudng hoan toan trude

khi c6 thé phat.

Server machine
Chent machine

-

i GET awdwyvideo file
o

RESPONSI nervar

o1
|
= (2]

Audw'video
hile

\d

Medin
player
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2.1.2. WEB SERVER WITH METAFILE

1. May khach HTTP truy cap may chu Web bang thong bao GET.

2. Théng tin vé siéu tép s& c6 trong phan hoi.

3. Siéu tép duoc chuyén dén trinh phat da phuwong tién.

4. Trinh phat da phuong tién st dung URL trong siéu tép dé truy cdp tép 4m
thanh/video.

5. M4y chu Web phan hoi.

: Scrver machine
Chent machine

- l]
In Gl metatile

RIESIPONST

Web
Metafile i

Browser

T ——
2.1.3. MEDIA SERVER

1. May khach HTTP truy cap may chu Web bing thong bao GET.

2. Thong tin vé siéu tép s& co trong phan hoi.

3. Siéu tép duoc chuyén dén trinh phat da phuong tién.

4. Trinh phat da phuong tién sir dung URL trong siéu tép dé truy cap vao may chu
phuong tién dé tai tép xudng. Viéc tai xudng co thé dién ra bang bat ky giao thirc
nao st dung UDP.

5. M4y cha phuong tién phan hoi.

C Server machime
Client machine g

" "
-
GET metafile

Browser

Tr\k‘lul]lc
. GET. auwdio/video lile [—
Media g ? Media
S N
player F RESPONSE_ 9 server
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2.1.4. MEDIA SERVER and RTSP
1. May khach HTTP truy cip may chit Web bang thong bao GET.
2. Thong tin vé siéu tép sé& c6 trong phan hoi.
3. Siéu tép duoc chuyén dén trinh phat da phuong tién.
4. Trinh phat media guri thong bao CAI DAT dé tao két ndi véi may chu media.
5. May cha phuong tién phan hoi.
6. Trinh phat media giri tin nhan PLAY dé bat dau phat (tai xuéng).
7. Tép 4m thanh/video dugc tai xuéng bang giao thic khac chay trén UDP.
8. K&t ndi bi ngat khi c6 thong bao TEARDOWN.

9. May chu phuong tién phan hoi.

Client machine Server machine
GET: metafile
Browser 'Wc-h
e RESPONSE aehios
Metafile
SETUP N
RESPONSE 0
PLAY
6
Media RESEONSE @ Media
player server
Audio/video
Stream
TEARDOWN
(8]
- RESPONSE o
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2.2. REAL-TIME INTERACTIVE AUDIO/VIDEO
2.2.1. RTSP

Real-Time Streaming Protocol 1a giao thurc thyc hién mot s6 chirc nang xu 1y chudi. RTSP

diéu khién qua trinh hién thi néi dung Audio/video. ..
2.2.2. REAL-TIME INTERACTIVE AUDIO/VIDEO

Time Ralationship: Gia sir server tao ra dir liéu video va géi di. Video dugc sb hoa va dong
g6i. Mdi goi o kich thuée hién thi 1a 10s, goi dau tién bat dau ¢ thoi diém 1a 00:00:00, goi
2 13 00:00:10 va goéi 3 1a 00:00:20. Gia sir thoi gian truyén mdi goi mat 1s dé dén dich,
nghia 14 noi nhan c6 thé hién thi ndi dung & thoi diém 00:00:01 (goi 1),...

2.3. Hi¢n twong jitter la gi?

Phuong sai d6 tré 1a sy thay doi thoi gian tré gitta hoat dong truyén dan dit liéu va nhan dir
liéu qua mat két ndi mang. bé nguoi dung co trai nghiém tot hon, d0 tré nhat quan s€ duogc

vu tién hon so véi d6 tré cé tinh bién dong.
2.4. Trinh bay va so sanh 2 giao thuc SIP & H.323
2.4.1. Giao thurc SIP (Session Initiation Protocol) :

Dinh nghia: 1a mét giao thirc bao hiéu duoc st dung dé thiét lap mot phién giao dich truc

tuyén gitra 2 hodc nhiéu nguoi tham gia, stra d6i phién d6 va cudi cing chdm dit phién do.
Céc SIP messges(INVITE,ACK,BYE,OPTIONS,CANCEL,REGISTER)

1. INVITE: Moi mdt nguoi dung hoac thiét bi tham gia vao mot cudc goi.

2. ACK (Acknowledgment): Xac nhan rﬁng mot thong di¢p da duoc nhan.

3. BYE: Két thuc cudc goi.

4. OPTIONS: Kiém tra kha nang cua mot thiét bi hodc may chu.

5. CANCEL: Huy bo cudc goi dang dugc thyc hién.

6. REGISTER: Ping ky vi tri ctia mot thiét bi voi may chua SIP.
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2.4.2. Vé hinh SIP Session, trinh bay chi tiét 3 giai doan Establishing a Session,

Communicating, va Terminating the Session.

|Caller]| | Callee | Calla Callee
2 é
| |------ INVITE (M01) -------========mmmmmmm- >| |
4 INVITE addres: ophon -
| | E - ! 0K addross )
D— 200 OK (Bong y) - I ~ TN
[ A
Teconmanng 7{” !_I‘ﬁ. : }—.
| |----- ACK (Xac nhan) > | |
oo Bye-—->||

1. Establishing a Session

a. Ngudi goi (Caller) giri INVITE dén ngudi duoc goi (Callee) dé moi ho tham

gia cudc goi.
b. Callee tra 161 INVITE véi 200 OK dé x4c nhan.
c. Nguoi goi giri ACK dé xac nhan dong y cua Callee va bat dau cudc goi.
2. Communicating

a. Sau khi phién da dugc thiét 1ap, viéc truyén thong dién ra giita Caller va
Callee. Truyén thong co thé bao gdm truyén dit liéu 4m thanh, video hoic dit

liéu da phuong tién khac.
3. Terminating the Session.
a. Caller gui BYE dé két thuc cude goi.

b. Callee tra 10i bang 200 OK dé xac nhan va két thiic cudc goi.
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2.4.3. Giao thirc H.323:
> Cho phép mang dién thoai cong cong giao tiép véi hé théng may tinh két ndi Internet.

Giao thirc H.323 13 mot giao thire da phuong tién duge sir dung chu yéu trong céc
hé théng thoai qua IP, video conference va céac dich vu truyén thong thoi gian thuc khac.
H.323 cung cap cac co ché can thiét dé thyc hién truyén tai am thanh, video, dir liéu va

diéu khién tin hiéu qua mang IP.

Vé hinh mé ti kién triic H.323

Compressi
d
- RTCP | H.225 Q.931 H.245
RTHR
UDP TCP
Mo ta giao thuc H.323

e H.225: Chju trach nhiém thiét 1ap, duy tri va két thiic cudc goi, bao gdm phan bd
bang thong va diéu phdi cac terminal.

e Q.931: Puoc st dung dé thiét 1ap cudc goi, két ndi gitta cac terminal hodc véi
Gateway.

e H.245: Thuong lugng cac phuong thitc mé héa (codec) va cac tham sé cudc goi nhur
codec am thanh, video.

e RTP (Real-time Transport Protocol): Truyén tai dir liéu 4m thanh va video thoi

gian thyuc gitra cac terminal.
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e RTCP (Real-time Transport Control Protocol): Giam sat chit luong cudc goi va
cung cip thong tin vé do tré, mat goi, va cic yéu t6 khac anh hudng dén chét luong
cudc goi.

e UDP va TCP: Céc giao thirc van chuyén dir liéu, UDP thuong dung cho truyén tai
thoi gian thuc, con TCP dung cho cac thong diép diéu khién.

Vé hinh va mé ta hoat dong H.323.

Terminal Gatekeeper Gateway

Find IP address |
of gatekeeper

Telephone

H.225 message
for bandwidth allocation

Q.931 message
for setup
|
H.245 message
compression method negotiation

RTP for audio exchange

RTCP for management

Q.931 message
for termination

Cic thanh phan:

1. Terminal: La thiét bi dau cudi (nhu dién thoai IP hodc may tinh c6 phan mém thoai)
ctia ngudi dung tham gia cudc goi. Terminal s& thuc hién cac giao tiép qua mang va
tuong tac véi cac thanh phan khac trong hé théng H.323.

2. Gatekeeper: La mot thanh phan trung gian gitp quan 1y cac cudc goi, phan bo bing

thong, dinh tuyén cudc goi va quan 1y cac thanh phan trong mang H.323.

20l@TaiLieul TIUH



3. Gateway: La thiét bi chuyén doi gitra cac giao thirc khac nhau, vi du nhu chuyén

d6i gitta hé théng VoIP (H.323) va hé thong dién thoai truyén thong (PSTN).

4. Telephone: La thiét bi ddu cudi dién thoai truyén thong, khong st dung giao thirc

H.323 nhung c6 thé giao tiép qua gateway.
Mo ta hoat dong:

. Terminal tim dia chi IP cua Gatekeeper.
. Terminal yéu cau phan b biang thong qua H.225.
. Terminal thiét 1ap cudc goi qua Q931.

1
2
3
4. Terminal va Gateway thuong lugng phuong thirc nén qua H.245.
5. Dir liéu Aam thanh dugc trao d6i qua RTP va quan 1y qua RTCP.

6

. Khi két thic cudc goi, Terminal guri thong diép Q931 yéu cau két thic cude goi.

LO3: PHAT TRIEN UNG DUNG PA PHUONG TIEN TREN NEN TANG WEB
HOAC PEERTO-PEER

Xem file pdf: MULTIMEDIA AND WEB_TEACH.pdf Pa phuong tién
3.1.Da phwong tién trén web
3.1.1. Khai niém:

o Da phuong tién (Multimedia) 1a sy tich hop ctia nhiéu loai phuong tién nhu
van ban, hinh anh, 4m thanh, video, va hoat anh trén mot nén tang, giup
truyén tai thong tin hiéu qua hon.

o Khi tmg dung da phuong tién duoc phat trién trén nén tang web, cac yéu to

nay co thé dugc truy cap va tuong tac truc tiép qua cac trang web.
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3.1.2. Ung dung da phwong tién dwa trén web:

o Tinh twong tac: Céac trang web da phuong tién cho phép nguoi dung tuong
tac truc tiép v61 ndi dung, vi du nhu nhén vao video, chon lya céac tuy chon,

tham gia tro choi hodc khao sat.

o Hién thij thong tin theo yéu ciu: Trang web co thé cung cip cac thong tin
tiy bién cho ngudi dung, chang han nhu goi y san pham trong thwong mai

dién tr hodc video gido duc theo yéu cau.

o Cong nghé phat trién: Su phat trién cia cac cong nghé web nhu HTMLS,
CSS3, JavaScript, két hop vdi két ndi internet bang thong rong, gitp truyén
tai cac ndi dung da phuong tién nhu video, hinh anh dong, Am thanh v&i chat

lugng cao.

3.2. Vi du vé cic teng dung da phwong tién trén Web

YouTube: La nén tang chia sé video truc tuyén, cho phép ngudi dung tai 1én, xem
va chia sé video. N6 tich hop video, am thanh, va hinh anh dong, tao ra mdt trai
nghi¢m ngudi dung phong phu.

Netflix, Hulu: Cung cép dich vu truyén hinh va phim truc tuyén, tich hop cac yéu
td nhu video, 4m thanh va d6i khi c¢6 céac tinh nang tuong tdc nhu chon lya cac ban
phu dé, ding/tiép tuc video.

Podcast: Cac chuong trinh 4m thanh gitip nguoi dung tiép can thong tin dudi dang

tép 4m thanh, thudng c6 thé tai vé hodc phat tryc tuyén trén nén tang web.

3.3. Ui ng dung da phwong tién trén nén tang Peer-to-Peer

Khai niém: Nén tang peer-to-peer (P2P) 1a mot hé théng phan tan noi cac may tinh
hodc nguoi dung chia sé tai nguyén truc tiép ma khong can trung gian. Trong trudng
hop nay, cac phuong tién nhu video, 4m thanh c6 thé duoc chia sé truc tiép giita cac
nguoi dung.

Vi du:
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o BitTorrent: Mot giao thirc P2P phé bién cho phép ngudi ding chia sé va tai

xubng cac tép da phuong tién (phim, nhac, phan mém).

o Skype (trudc day): Trude khi Microsoft mua lai, Skype da st dung mang
P2P dé truyén tai 4m thanh va video giira cic nguoi dung ma khong can may

chu trung gian.
3.4. Cac vwng dung da phwong tién trén Web
3.4.1. Cung cdp théng tin:

o Hinh anh san pham, video hudng dan, podcast, va cac tai liéu hudng dan st

dung 1a cac phuong tién hiru ich dé truyén tai thong tin cho nguoi dung.
3.4.2. Thuong mai dién tu:

o Cac trang web thuong mai dién tr st dung cac phuong tién nhu hinh anh san

pham, video quang cdo, va cic mod phong thir nghiém dé thu hut nguoi dung.
3.4.3. Gido duc va dao tao:

o Cac chuong trinh Web-based Training (WBT) st dung video, &m thanh va

hoat anh dé truyén dat kién thirc.

o Vi du: Cac khoa hoc truc tuyén trén Coursera hoic Udemy sir dung céc

phuong tién da phuong tién dé giang day.
3.4.4. Thuc té do (VR):

o Cong nghé¢ VR tao ra cac khong gian 3D gitp ngudi dung trai nghiém moi

truong mo phong gidng nhu trong thé gidi thue.
o Vidu: Ung dung VR trong thiét ké kién tric, mo phdng y hoc, hodc hoc tap.
3.4.5. Gidi tri:

o Céc dich vy nhu truyén hinh tryc tuyén, phim va tro choi truc tuyén ciing 1a

nhitng vi du vé tng dung da phuong tién trén web.
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o Vidu: Twitch, noi nguoi dung c6 thé xem va tham gia vao cac tro choi truc

tuyén.
3.4.6. Truyén thong xi héi va thé giéi do:
o Céc nén tang mang xi hoi nhu Facebook, Instagram tich hop hinh anh va
video, cho phép nguoi dung chia sé va twong tac voi ndi dung.
o Second Life: Mot thé gidi ao 3D cho phép ngudi ding tham gia vao mot
khong gian truc tuyén, twong tac v6i cac nhan vat khac va tham gia vao cac

hoat dong ao.
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