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VoD Xem phim theo yéu cau (Video on demand)
VolP Dam thoai qua mang Internet (Voice over IP )
LOI GIOI THIEU

Cdc cong nghé vién thong, cong nghé thong tin va truyén thong dai chiing
dd hoi tu voi sw xudt hién cua cdc cong nghé cung cdp két noi bdang thong
rong, truyén tdi vién thong, dit liéu, hinh dnh video. Truyén hinh tuong tdc,
mot trong nhitng két qud ciia su hoi tu nay sé thay doi cdch xem truyén hinh
cua con nguoi, cach mang hod linh vicc gidi tri gia dinh bang cdch cho phép

nguoi su dung va truyén hinh cé thé "trao doi” véi nhau.

Truyén hinh tuong tdc dang cdach mang hod cong nghé truyén hinh bang
cdch xdy dung mot khdi niém vé su hoi tu cua dit liéu video va qud trinh cung
cdp dich vu theo yéu cdu. Truyén hinh tuong tdc cé thé cung cdp chdt luong
video s6 xdp xi DVD, cdc khd ndng tuong tdc nhu Video-on-Demand (VoD),
thuong mai qua truyén hinh va truy cdp Internet. Ngoadi ra, nguoi sic dung
ciing c6 thé tdac dong dén qud trinh cung cdp cdc dich vu truyén hinh cho
minh, chdng han nhuw thoi gian phdt, noi dung chuong trinh hay ngon ngit

duoc su dung...

Véi khd ndng thay doi cach xem truyén hinh cua con nguoi, truyén hinh
tuong tdc dang tro thanh xu huong chung cia Thé gidi. Bdt chdp mot s6 khdc
biét vé chdt luong, cdc dich vu truyén hinh tuong tdc cé thé trién khai bdt ké
trén co sd ha tang mang nao, voi moi nén tang da dang nhu cdc mang cdp
quang, DSL, vé tinh va truyén hinh so mdt ddt.

Muc dich chinh cua ludn van la trinh bay cdc dich vu duoc cung cdp bdi
cong nghé truyén hinh tuong tdc (ma o dady la truyén hinh sit dung giao thiic
IP - IPTV ) ciing nhut cdc cong nghé vé phdn ciing, phdan mém va cdc gidi phdp

dé'trién khai cong nghé nay.

Nghién citu vé cong nghé truyén hinh qua mang IP
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CHUONG 1. MO PAU

1.1 Co s6 nghién ciru va muc dich caa luan vian

Xu hudng cong nghé hién nay la su hoi tu cua nhiéu cong nghé dé dua ra
nhitng loai hinh dich vu tong hop (nhu két hop cdc dich vu thoai, sé liéu va
bdng rong) cho nguoi sit dung, dong thoi tdn dung duoc nhiing co so ha tang
san c¢6 dé giam thiéu chi phi ddu tw ndng cdp. Cong nghé IPTV chinh la mot
sdn phdm ciia su hoi tu dé khi ma chi véi mot thiét bi ddu cuéi khdch hang cé
thé sit dung khodng 6-7 loai hinh dich vu con (truyén hinh qudng bd, truyén
hinh theo yéu cau, dién thoai thong thuong, dién thoai IP, dién thoai truyén
hinh, truy cdp Internet, v.v...). Hon nita viéc dp dung cong nghé dé trién khai
nhiing dich vu véi cdc chi phi nhd, t6i wu hod ha tang vién thong sdn cé. Boi
IPTV trinh bay mét chudi cdc cong nghé, tam diém chinh cua ludn vin sé
nghién ciiu vé cdc show truyén hinh, phim va cdc noi dung tuong tu qua giao
thitc 1P, dé hiéu ré gid tri khi noi dung truyén hinh cé thé duoc truyén dén

nguoi su dung qua giao thiic IP.
1.2 To6 chitc luan van

Ludn vdn duoc trinh bay thanh 4 chuong. Chuong 1 trinh bay tém tdt co cd
nghién citu va muc dich ciing nhu t6 chitc ciia ludn vin

Chuong 2 trinh bay kién thiic co bdan vé cdc cong nghé truyén hinh va

truyén hinh qua giao thiic IP

Nghién citu vé cong nghé truyén hinh qua mang IP
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Chuong 3 trinh bay cong nghé IPTV bao gom cdc cong nghé va gidi phdp
nhu: co s ha tang truyén thong cho IPTV, cdc thiét bi phdn ciing, cdc gidi
phdp phdan mém, cdc dich vu gid tri gia tang va mé hinh IPTV trén nén NGN.

Chuong 4 tim hiéu tinh hinh phat trién dich vu IPTV, khd ndng trién khai

va mot s6'y kién dé xudt khi trién khai cong nghé IPTV & Viét Nam.

CHUGNG 2. CAC CONG NGHE TRUYEN HINH

D¢ hiéu cong nghé IPTV sé phu thudc vao kién thicc co bdn vé cdc
cong nghé truyén hinh. Sau ddy la mét cdi nhin téng quan vé cdc coéng nghé

truyén hinh.
2.1 Truyén hinh tuong tu

Truyén hinh tuong tu la dang truyén hinh truyén thong ma chiing ta dang
xem hang ngay. Dang truyén hinh nay dén vdi nguoi xem ti vi qua anten hodc
qua duong cdp, la cong nghé truyén hinh phé bién nhdt va dang duogc sit dung
rong rdi nhdt hién nay. Tuong tw la vi cdc tram thu phdt déu la cdc thiét bi
tuong tu, tin hiéu thul/phdt ciing la tin hiéu tuong tw. Tin hiéu duoc truyén
trong khong gian, c¢é thé sit dung cdc tram phdt cuc bo, cdc vé tinh mdt dat, vé
tinh dia tinh dé phat. Thiét bi ddu cudi cé thé sit dung cdc loai anten dé thu.
Ddc diém: Chdt lugng dm thanh va hinh dnh khong cao, phu thudc vao chdt
luong ciia thiét bi ddu cudi, phu thudc vao cdc yéu té dia hinh va thoi tiét. Dé
hiéu ré hon vé truyén hinh tuong tu, ching ta sé so sanh gifta truyén hinh

tuong tu va truyén hinh sé
2.2 Truyén hinh so

Cdc tin hiéu dm thanh va hinh dnh sau khi duoc bién tdp, dugc chuyén doi
A-D, sau dé phdt di. Viéc truyén dan nay cé thé thuc hién qua khong trung,

twong tu nhu truyén hinh tuong tu, ciing cé thé qua cdp (truyén hinh cdp). Khi

Nghién citu vé cong nghé truyén hinh qua mang IP
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dén thué bao, phdi cé mot thiét bi dé gidi ma va chuyén doi nguoc lai D-A.
Bdic diém: do sit dung k¥ thudt sé nén chdt luong dm thanh va hinh dnh tuong
doi cao, tuy nhién chi phi ciing vi vdy ma cao hon

Truyén hinh so ra doi vdi nhitng ddc tinh vuot troi dang dan thay thé
truyén hinh tuong tu. N6 cho phép nén thong tin thanh nhiing géi nho hon va
thong tin cdn thiét cé thé duoc tdch tix nhiéu nén va nhiéu giao thoa mot cdch
dé dang. Truyén hinh s6 cho phép thuc hién cdc chuong trinh phim man danh
rong chdt luong cao véi dm thanh néi va cdc dich vu truyén hinh tich hop véi
Internet. Ngoai ra, truyén hinh s6 cho phép thu truyén hinh khi dang di dong,
diéu ma hién nay truyén hinh tuong tu chua lam duoc. Xét trén khia canh ky
thudt, truyén hinh s6 cho hinh dnh ré rang va sdc nét, loai bé hoan toan nhiéu
giao thoa va hiéu ting anh ma ma vdi truyén hinh tuong tu hién tai dang gdy
dnh hudng dén rdt nhiéu nguoi xem ¢ nhiing khu vuc cé nhiéu nha cao tang va
cdc ving doi nii [5].

Hién nay cong nghé truyén hinh sé qua mang cdp dang ngay cang phdt
trién doi hoi phdi dua ra cdc tiéu chudn cho truyén dan, ma hod va ghép kénh.
Cdc 16 chitc quoc t6 nhu ETSI ciia chdu Au, ATSC ciia M5 lién tuc dua ra
cdc tiéu chudn cho truyén hinh cdap ky thudt sé trong dé chudn DVB-C ciia
ETSI dang duogc chdp nhdn rong rdi trén thé gidi ciing nhu & Viét Nam.

Cau tric khung

T& chitc cdu triic khung dua trén cdu triic goi truyén tai MPEG-2. Cdu

triic khung Hé thong duoc chi ré trong hinh 2.1.

Sync

187 Bytes
1 byte

Nghién citu vé cong nghé truyén hinh qua mang IP
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a. Goi MUX truyén tdi MPEG-2

Chu ky PRBS = 1503 btyes

£f < rr. > if
T | — ir — ir
Synel R Sync2 R Sync8 R Syncl R
187 Bytes 187 Bytes 187 Bytes 187 Bytes
7 17 F7
77 77 77
b. Géi truyén tdi ngdu nhién hod: Cdc byte dong bé (Sync)
va Ddy ngdu nhién hod R
204 Bytes
1
S{;’: R RS(204,188,8)
187 Bytes
Svnen
¢. Goi chong 1oi Reed-Solomon RS (204,188, T=8)
1f 1
il | = Fr— | fF
Syncl o Syncl - Syncl
Or 203 Bytes Or 203 Bytes Or
1T, Syncn Syncn | Syncn 7
i i

d. Khung chén; Do sdu cheén I=12 byte

Syncl = byte dong bo bo xung khong ngdu nhién hod

Sync n = byte dong bo khong ngdu nhién hod, n=2, 3, ..., 8
Hinh 2.1. Cau tric khung hé thong [6]

Ma hoa kénh

D¢ dat duoc mitc bdo vé 16i theo yéu cdu cua truyén dan dit liéu s qua

mang cdp, nguoi ta su dung ky thudt FEC dua trén ma hod Reed-Solomon.

Truyén ddn cdp sé khong sit dung ma hod xodn nhit hé thong vé tinh ma sit

dung chén byte dé bdo vé chong 16i burst.

Ngau nhién hoa dinh dang phé

Nghién citu vé cong nghé truyén hinh qua mang IP
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Dong ddu vao ciia hé thong duoc to chiic thanh cdc géi ¢é kich thudc co
dinh (xem hinh 2.2), ngay sau bo ghép kénh truyén tai MPEG-2. P¢ dai tong
cong ciia g6i MUX truyén tai MPEG-2 la 188 byte, bao gom cd 1 byte dong
bo-tir (vi du, 47 wgx). Trdt tw xit Iy & phia phdt bdt ddu tir MSB (vi du, 0) ciia
byte-tir dong bo (vi du, 01000111).

D¢ phit hop voi hé thong danh cho vé tinh va ddm bdo chuyén tiép nhi
phdn phuc hoi xung dong ho day du, dit liéu dau ra ciia ghép kénh truyén tdi

MPEG-2 sé duoc ngdu nhién hod theo cdu hinh (xem hinh 2.2).
DPa thiic diing trong bo phdt thit tu nhi phdn ngau nhién gia (PRBS) la:
I+ x™ +xP°

Qud trinh tai day “100101010000000” vao thanh ghi PRBS ( duoc néu
trong hinh 2.3), sé bat ddu tai méi diém dau ciia 8 goéi truyén tdi. Pé cung cdp
tin hiéu khdi ddu cho bo gidi tron, byte dong b6 MPEG-2 cua goi truyén tdi

dau tién trong nhém 8 goi sé duoc ddo bit tir 47 ygx sang BSygpx.

Day ban dau
1 0 1 0 1 0 1 0 0 0 0 0 0 0
= 1 3 4 5 |6 7|8 e 1L |12 (13 |14

00000011 ...
EX-OR
_{
L ) e
Dit liéu dau ra

Enable Dit liéu dau vao x0a/ngau nhién hoa
x04/ngau nhién hoa

Dit liéu dau vao (MSB dau tién) : 1 0]| 11000 xxxlxxxxx‘..l
Ddy PRBS : 0oolooor1..|

Nghién citu vé cong nghé truyén hinh qua mang IP
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Hinh 2.2 So d6 bo Tron/Giai tron [6]

Bit ddu tién tai dau ra cia bo phdt PRBS sé duoc diung lam bit ddu tién
ciia byte ddu tién ngay sau byte dong b6 MPEG-2 ddo (vi du, BS8ygy). Pé hé
tro cdc chiic ndng dong bo khdc, trong khi byte dong b0 MPEG-2 cua 7 byte
1iép theo truyén tdi goi, bo phdt PRBS van tiép tuc, nhung ddu ra ciia né sé bi
huy bd, lam cho cdc byte nay khong bi ngau nhién hod. Do dé, chu ky ciia ddy
PRBS sé'la 1.503 byte.

Qud trinh ngau nhién hod chi duoc kich hoat khi khong cé day bit ddu vao
bo diéu ché hodc né khong tuong thich voi dinh dang day truyén tdai MPEG-2
(vi du: 1 byte dong bo + 187 byte cua goi) [7]. Piéu nay giip loai bo phdt xa
cua séng mang khong diéu ché tir bo diéu ché.

Ma hoa Reed-Solomon

Tiép theo qud trinh ngdu nhién hod phan tan nang luong, ma hod Reed-
Solomon thu ngdn hé thong sé duoc thuc hién trén méi géi truyén tai MPEG-
2 ngdu nhién hod, véi T=8. Diéu nay cé nghia la c¢é thé sita duoc 8 byte 16i
trén moi goéi truyén tdi. Qud trinh nay cung cdp ti ma bang cdch thém vao 16
byte tuong duong vao goi truyén tai MPEG-2.

Chii y: Md hod RS sé duoc thuc hién trén cdc byte dong bo géi ké cd ddo

(vi du, 47 ygx) hay khong dao (vi du, BSygx)
Da thitc bo phat ma :
g(x) = M)A AA)..(+A)  trong d6 A=02yx

Da thic bo phat truong :
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pX) =X +x*+xX +x+1
Thitc hién md Reed-Solomon riit ngdn bdang cdch thém 51 byte ddt bang 0
trudc cdc byte thong tin tai ddau vao cua bo md hod (255.239), cdc byte nay sé
bi huy bo sau thu tuc md hod.

Cheén xoin

Theo so do trong hinh vé 2.4, chén xodn véi do sdu I1=12 dugc ding cho
cdc goi bdo vé 161 (xem hinh vé 2.1¢) vdi két qud la cdc khung chén (xem hinh
vé 2.1d).

Qud trinh chén xodn dua trén tiép cdn Forney tuong thich vdi tiép cdn
Ramsey kiéu L, véi 1=12. Khung duoc chén sé bao gom cdc géi bdo vé 16i
chong ldn va phdn dinh bdi cdc byte dong b6 MPEG-2 (danh riéng cho chu
ky 204 byte).

Bo chén c6 thé bao gom 1=12 nhdnh, két néi tudn hoan véi dong byte ddu
vao qua chuyén mach ddu vao. Moi nhdanh sé la mot thanh ghi dich chuyén
vao truoc ra truoc (FIFO), voi cac 6 co do sau (Mj) (trong dé M=17 = N/1, N
= 204 = do dai khung chong 16i, 1 = 12 = do sdu cheén, j = chi s6 nhdanh). Cdc
0 ciia FIFO sé bao gom 1 byte, cdc chuyén mach ddu vao vao ddu ra sé duoc
dong bo hod.

Vi muc dich dong bo hod, cdc byte dong bo va byte dong bo ddo sé luon
dinh tuyén dén nhanh 0 ciia bo chén (tuong ting vdi khong co tré).

Chui y: Bo gidi chén giong vdi bo chén vé nguyén tdc, nhung cdc chi sé¢
nhdnh bi ddo lai (vi du, j = 0 tuong duong voi tré 1on nhdt). Pong bo hod bo
gidi chén duoc thuc hién bang cdach dinh tuyén byte dong bo nhdn dang ddu

tién trong nhdanh “07 (xem hinh 2.3).
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Ghép byte vao symbol

Sau khi chén xodn, hé thong thuc hién ghép chinh xdc byte va cdc symbol.
Qud trinh ghép dua vao viéc sit dung cdc duong bién ciia byte trong hé thong
diéu ché.

Trong moi truong hop, MSB ciia symbol Z sé ldy tir MSB ciia byte V.
Tuong ting nhu vdy, bit quan trong tiép theo ciia symbol sé ldy tix bit quan

trong tiép theo cua byte.

Din fuyen fi Syne

: ) | : |:
E 1 r L w - -\
lhwe{ LE = :

Dink tuyen e Sy

| = _
(3 I 1 —f

i I-'I.f 1=1-1
il w

T il

Thlﬂh E}ﬂﬂ B(") tl’f)n I=12 BO glal tl'Oll I=12

Hinh 2.3 So d6 bé trén va giai tron xoan [6]

Trong truong hop diéu ché'2"-QAM, qud trinh nay sé ghép k byte vao n
symbol, nhu sau:

Sk=nxm
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Qud trinh duoc mo td (xem hinh 2.4) cho truong hop 64-QAM (trong dé m
=06,k=3van=4)

Byte V | Byla V +1 | Byta V +2

b7 b6 b5 b4 b3 b2. b1b0 |b7b6 b5 b4 b3 b2 b1 b0 | b7b6.b5 b4 b3 b2 b1b0

T ddu ra bo chen . : ' ' ;
‘ yMs8 v Y Y LBy

bS5 b4 b3 b2 b1b0 | b5 b4 b3 b2 b1b0| b5 b4 b3 b2 b1b0 | b5 b4 b3 b2 b1b0

(hvte)

Tw b6 ma hoa vi sai Symbol Z SymbolZ+1 | SymbolZ + 2 Symbol Z + 3

(symbol 6 bit)
Chii y 1: b0 duoc hiéu la bit it quan trong nhdt (LSB) ciia moi byte hay m-tuple.

Chui y 2: trong chuyén doi nay, moi byte tao ra nhiéu m-tuple, gdn nhan Z,
Z+1,vdi Z duoc truyén trudc Z+1.

Hinh 2.4. Chuyén doi byte sang m-tuple cho 64-QAM

Hai bit quan trong nhdt ciia méi symbol sé dwoc md hod vi sai dé thu duoc
chim sao QAM bdt bién quay /2. Md hod vi sai ctia hai MSB duoc cho
trong biéu thitc Boolean sau:

I_(A, ®B).(A, ®@I,_,) + (A, ®B,). (A, @0,.,)
I,_(A, @B,).(B,@0,,) + (A, ®B,). (B, @I,.,)

Chii y: Trong biéu thitc Boolean trén "00" biéu thi ham EXOR, “+” biéu
thi ham logic OR, “.” biéu thi ham logic AND va gach trén biéu thi phép
ddo.

Vi du thuc hién chuyén doi byte sang symbol (xem hinh 2.5)
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q bits ey )
L S N 5
B Chuyén I
+ - -b
diti hyte B=Pa M hoi 9 CHEP
Tit']ﬁi sang > visai
fxgn xoan m-tuple | o —msa K >
K a
2 for 16 QAM
q = 3 for 32 QAM
4 for 64 QAM

Hinh 2.5. Vi du thuc hién chuyén déi byte sang m-tuple
va ma hoa vi sai cia 2 MSB
Diéu ché

Hé thong sit dung diéu bién cau phuong (QAM) vdi 16, 32, 64, 128 hay
256 diém trong biéu do chum sao. Hinh 2.6 mé td biéu do chum sao ciia Hé
thong cho 16-QAM, 32-QAM va 64-QAM. Biéu do chum sao ciia Hé thong
cho 128-QAM va 256-QAM duigc cho ¢ hinh 2.7. Cdc biéu do chum sao nay
mo td tin hiéu truyén dan trong hé thong cap.

Nhu chi ra ¢ hinh 2.6, cdc diém chium sao thudc géc phan tu thit 1 sé duoc
chuyén doi sang géc phdn tu thit 2, 3 va 4 bdng cdch thay doi hai MSB (vi du,
I,va Q) va xoay q LSB theo nhu quy tdc cho trong bang 2.1[6].

Bang 2.1. Chuyén déi cac diém chum sao thuoc géc phan tu thi 1

sang cac goc phan tu khac trong biéu dé chum sao ¢ hinh 2.7

Goc phan tu MBS Quay LSB
1 00
2 10 2
3 11
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4 01 . O

Thiét bi thu it nhdt phdi hé tro diéu ché 64-QAM.
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16-QAM 31-QAM

Q=10 Q Q

1Qe=00 10111 10011 [o0dl0 8080
U T Low=10 ¢ © 9 © LQ=00
1ale totod lgogr (90000 daiel 0011
1010 1000| 0000 0001 ¢ 0 0|0 0 O
0 o|0 ©
10110 10100 10000 0000 00001 00011
101 1100[ 0100 @110 6 o o|0 @ 0O
¢ o010 0 I
10011 11601 1100001000 Q1100 01310
“]EI: HDIS DE}SI I:g'.] lg E) E 0 0 8 [
- - - - - - 11101 E1001 Q1000 |oidot @ilol Oioid
new  nneloran nn
o ol|lo 0o

64-QAM
Q

FLERL ]:”EI:I 100110 ]33&}:' B010E0 ':é:?:r. a01101 21100
Q=10 Q Q Q Q
001010 801011 081111 081110 1 Q=00
POT000 181010 100151 100707 | WWAVAN WRIREL BRLLLE BRI LS

Taaar e it f B e

101001 16101 100011 10930) | DS0L0 EOLELL 00GLL GROLL0
E: 0 0 5 0o 0 0 ©

Zﬂ]ﬂ%: 161010 loonlt 168004 | Gboed cAoO0l 20161 0R01M
0 0 ol9o 0 9 0

110108 130207 I1001 119000 0i00L0 0]0010 411010 QilCOO
¢ 00 ©o|D ¢ 0 o [

110119 110111 119011 119000 010061 Q10011 11011 W11l
e ¢ 0o ¢|]Cc O 0O 0

10100 1311 2L00L M10100 OLOLOY Q1elll onifll otllml
LQ=11 5] g |90 © @ @ Q=01
17100 313001 J1T000 102000 ) OLO160 010110 913030 A11100
e € o Q|0 0 © 0

E Of

I, va Q, la hai MSB trong méi géc phan tu
Hinh 2.6. Biéu dé hinh sao cho 16-QAM, 32-QAM va 64-QAM
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A
o] 1iera en 01011 ela1o 1Qx=00
1 1 C=M3 141 LAl | 1o
- - e -
_ (SR ] THEOn 1 1l B 1 o B A 11D 11 L
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<1 000D L | ool D100 QI0D 0101 0001 D00
12 - - - - ' - - - -
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1Qx 0' 1160 171 oo 01 1001 1000
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Hinh 2.7. Biéu dé hinh sao cho 128-QAM va 256-QAM
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Trudc khi diéu ché, cdc tin hiéu I va Q sé duoc loc cosin ndng cdan-binh
phuong. Hé so'lan la 0,15.
Bo loc césin ndng can-binh phuong sé cé ham todn hoc theo Iy thuyét duoc

dinh nghia bdi biéu thiic sau:

H(f) = 1 for Ifl < fy (1-a)

11 -1
H(f) = {E-FESHI%[%:'} T forfy(l-a)< Il < fy(1+a)

H(f) = 0 for Ifl > fy (1+a)
Trong do:

R e . e e
fn == la tan s6 Nyquist va hé so lan = 0,15

Két luan

Sir dung cong nghé truyén hinh so dem lai nhiéu loi ich cho nguoi sit dung
dich vu va hiéu qud cao cho nha cung cdp dich vu. Hon thé nita, si dung cong
nghé truyén hinh so khong chi tang sé kénh truyén ma con cho phép nha cung
cdp dich vu md réng kinh doanh ra cdc dich vu méi ma voi cong nghé tuong
tu khong thé thuc hién duoc nhu: truyén hinh cdp, truyén hinh do phdn gidi
cao, truyén hinh cho cdc phuong tién di dong, cdc dich vu truyén hinh qua
Internet ... Tuy vady, viéc chuyén doi tir truyén hinh tuong tu sang truyén hinh
50 doi hoi mot khodng thoi gian qud do tuy thudc vao diéu kién cu thé ciia méi
quoc gia. Trong tuong lai, chiing ta sé tiép tuc phdt trién truyén hinh sé qua

Vvé tinh va mang cdp. [7]
2.3 Truyén hinh cap

Diing nhu tén goi ciia hé thong truyén hinh cdp, yéu cdu ddu tién va bat
buoc, dé la thay vi truyén dan vo tuyén, truyén hinh cdp phdi la hitu tuyén.

Cdp duoc sit dung J day cé thé la cdp quang hodc cdp dong truc. Dong thoi,
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tin hiéu dvoc truyén dan la tin hiéu ky thudt s6, can phdi cé thiét bi thul/gidi

md tai thué bao.

Cé6 thé néi, truyén hinh cdp = truyén hinh ky thudt sé + dwong truyén hitu
tuyén.
Ddc diém: chdt luong tin hiéu rat tot. Cé thé tan dung duong truyén cho cdc

muc dich truyén dit liéu, Internet... gid cao.
2.4 Truyén hinh do phan giai cao (HDTYV)

Cung vdi su phat trién ngay cang manh mé cua cong nghé dién nir, nhiéu hé
truyén hinh ra doi, trong dé c6 HDTV .

Trén ly thuyét, HDTV truyén tdai hinh dnh chi tiét gdp 5 lan so vdi truyén
hinh chudn

HDTYV ra doi c6 nhiéu wu diém hon hdn so véi truyén hinh thong thuong.

- Hinh anh va dm thanh vdi chdt luong tuyét voi.

- Tdt cd cdc chuong trinh truyén hinh va phim déu duoc hién thi ¢ ché do
man hinh 16:9.

- Mau sdc thuc hon nho duong truyén bdang thong rong.

- Thong tin hién thi cé do chi tiét cao hon tir 2 dén 5 lan.

- C6 thé sit dung hai dinh dang dia ghi sdn c¢6 hé tro HDTV la HD - DVD
va Blu-ray (tuy nhién hai dinh dang nay khong tuong thich voi nhau).

- Su ré nét va chi tiét cua hinh dnh duoc ndng cao giip cho cdc man hinh
cG 16n dé nhin va sdc nét hon.

- Hé thong dm thanh Dolby Digital 5.1 duoc phdt séng dong thoi vdi

HDTYV ho tro chiic ndng dm thanh vong.

Nghién citu vé cong nghé truyén hinh qua mang IP



Ludn vdn tot nghiép 24 Cao hoc XLTT&TT 2005 — 2007

Tuy nhién han ché'lon nhdt cua HDTV chinh la sw gioi han bdng thong.

Khi phat song truyén hinh HDTV cdn phdt song trén bang tan K, va trong
qud trinh truyén thi chiu dnh hudng ciia nhiéu nguon nhiéu la khong thé tranh
khoi. Chinh vi thé trong qud trinh di dén HDTV, nhiéu nudc da cdi tién ndng
cao chdt luong cdc hé truyén hinh. Mot trong nhiing gidi phdp dua ra la su

dung bo khuéch dai tap am thdp LNA, nham han ché tap am & miic do thdp.
C6 rdt nhiéu bo khuéch dai tap dm thdp nhu
- B6 khuéch dai tham sé
- B6 khuéch dai GaAs-FET
- B6 khuéch HEMT (High Electron Mobility Transistor)

25IPTV

Truyén hinh Internet (viét tat la IPTV — Internet Protocol Television) la
cong nghé truyén hinh thé” hé mdi, la mot hé thong dich vu truyén hinh ky
thudt so6” duoc truyén dén khdch hang thué bao bdang giao thiic Internet bang
thong rong qua ADSL. Dich vu nay thuong duoc cung cdp kém theo voi Video
on demand (xem phim theo yéu cdu) va cé thé bao gom luén cdc dich vu
Internet nhu truy cdp web va VolP (dién thoai Internet). IPTV con cé thé goi
la Tripe Play (ba trong mot) va chit yéu do mot nha cung cdp Internet bdng
thong rong diéu hanh, dua trén co so ha tang san cé. Theo dé, cdc chuong
trinh truyén hinh sé luu giit dudi dang cdc file chuong trinh (dm thanh va hinh
dnh) tai mdy chu (server), nguoi xem chi can mot dong tdc click chudt vao file
doé trén website ciia nha cung cdp dich vu dé xem chuong trinh ma minh yéu
thich vao bdt cit thoi gian nao thich hop. Nguoi st dung cé thé tiép cdn dich

vu nay o bdt cit noi nao da két noi Internet. Cé nhiéu phuong thiic thanh todn:
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Thué bao, trd theo so luong chuong trinh dd xem (pay-per-view) hodc trd theo

tong thoi gian thuc da sv dung dich vu (pay-per-minute)[11].

Vi IPTV su tuong tdc giita nguoi xem voi nha cung cdp dich vu, giita
nguoi xem voi nhau sé dé dang duoc thuc hién, trong khi nhiing hé thong
truyén hinh khdc khong cé duoc. Nguoi xem cé thé lua chon chuong trinh yéu
thich, va ddc biét, c6 thé dé dang hoa minh véi khong khi cua cdc chuong
trinh truyén hinh khi tham gia binh chon chuong trinh, tham gia du dodn,
tham gia cdc gameshow trén truyén hinh chi bang cdi click chuét. Trong lic
xem, nguoi ta cé thé nhdn tin cho nhau théong qua chinh ti vi, hodc chat, hoi
hop qua mang, hen gio bdo thiic, cai ddat chuong trinh truyén hinh tw dong
(xem hinh 2.8).

Ugi?  |nteraetive v

& A -ﬂrﬂ
Email [JW!E'!-‘ Movies / VoD

Internet A *',5"’. Channels / IPTV

Administration Games Music

Help Your DVR Service Connect

List for New Relegses .. .... You Have New Mail . . . .. . Check the Movies List for Ne

Hinh 2.8 Truyén hinh tuong tiac cho phép nguoi xem tac dong,
lura chon ndi dung.
Trén nén tang ciia IPTV, cdc nha cung cdp dich vu sé nghi ngay dén viéc

xdy dung thém cdc dich vu gid tri gia tang khdc phuc vu cho nhiéu yéu cdu
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cua khach hang cung mot liic nhu Video on Demand (VoD), TV on Demand,

e-educatiol, e-love.

Phuong thiic két noi Internet truyén thong qua line dién thoai dang duoc
nhanh chéng thay thé bang ADSL. Do dé, khong ¢ 1y do gi nhiing dich vu
cua IPTV khong tré nén thdn quen voi thué bao ADSL, nhdt la khi ADSL sé
duoc cung cdp bdi cong nghé khong day (Wimax), khi dé khodng cdch dia 1y

sé dan trd nén khong con y nghia [11].

IPTV sé ton tai song song vdi dich vu truyén hinh truyén thong, voi nhiéu
ung dung hon phuc vu cho viéc tuong tdc giita nguoi xem voi nhau, nguoi xem

vdi nha cung cdp dich vu

IPTV la mot gidi phdp cho phép cdc nha cung cdp dich vu cung cdp cdc
chuong trinh truyén hinh va video chdt luong cao qua mang IP bdng rong dén
tivi tai cdc ho gia dinh hodc mdy tinh, thay thé cdc chuong trinh dugc phdt
qua khong gian hodc qua duong cdp.

Qua cdc dich vu IPTV, nha cung cdp dich vu cé thé cung cdp cdc ting dung
gid tri gia tang toi cdc khdch hang nhu video theo yéu cdu, noi dung truyén
hinh duoc cd nhdn héa, truyén hinh tuong tdc, cdc ving dung so liéu khong gioi
han va ngoai truyén hinh con cé gidm sdt qua video, tro choi video qua mang,

gido duc tir xa v.v...
Két luan

Xét trén khia canh cong nghé, xu huong cong nghé hién nay la su hoi tu cua
nhiéu cong nghé dé dua ra nhitng loai hinh dich vu tong hop (nhu két hop cdc
dich vu thoai, s6 liéu va Video) cho khdch hang, dong thoi tin dung duoc
nhitng co sd ha tdng sdn cé dé gidm thiéu chi phi ddu tu ndng cdp. Dich vu
IPTV chinh la mét sdan phdm cia su hoi tu dé khi ma chi véi mot thiét bi ddu

cudi khdch hang cé thé sit dung nhiéu loai hinh dich vu con (truyén hinh
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qudng bd, truyén hinh theo yéu cdu, dién thoai thong thuong, dién thoai IP,

dién thoai truyén hinh, truy cdp Internet, v.v...).

CHUONG 3. CONG NGHE IPTV
3.1 Co s6 ha tang truyén thong cho IPTV
3.1.1 Internet

Theo 1y thuyét, hinh dnh video va dm thanh sé duoc truyén tir mdy chii qua
mang Internet dén voi khdch hang theo diing yéu cau cua ho khi truy cdp vao
trang web cé tich hop chiic ndng video. N guoi st dung sé xem ndi dung giti toi
cung liic dit liéu chuyén dén theo kiéu "nhdn téi ddu, xem t6i dé". TCP/IP la
mot hé théng giao thuc - mot tap hop cdc giao thic hd trg viée huu truyén
trén mang. Phan nay sé& tim hiéu vé mot hé thbng mang va ly do tai sao mang
lai can cdc giao thic.

Nguyén ly hoat dong cua bo giao thiec TCP/IP

May tinh ngay nay dd trd thanh mot thanh phdn quan trong trong nganh
truyén thong. Trén Thé gidi, ban ddau chi ¢é vai mang mdy tinh dugc dua vao
su dung 0 cdc vién nghién ciiu va phuc vu cho quoc phong. Cing voi thoi
gian, khoa hoc phdt trién, gid mdy gidm, mang mdy tinh da cé mdt ¢ khdp noi,
1w truong hoc, nha mdy dén cdc hoc vién. Ddc biét su bung né cia mang thong

tin toan cau Internet da dua khd nang sw dung mang dén ting nguoi dan.

Phdn nay khong di vao chi tiét ma chi xin duoc cung cdp mot s6 kién thiic

co bdn nhdt vé Internet va nguyén ly hoat dong ciia né.

Mo hinh téng qudt ciia mang Internet

Nghién citu vé cong nghé truyén hinh qua mang IP



Ludn vdn tot nghiép 28 Cao hoc XLTT&TT 2005 — 2007

Két cdu vdt 1y cua mang Internet gom cé mang chinh chita cdc server cung
cdp dich vu cho mang, mang nhdnh bao gom cdc tram lam viéc sit dung dich
vu do Internet cung cdp. "DPdm mdy Internet” ham chita vé van mang chinh,
mang nhdnh va bao phii toan Thé' givi. DE mot hé thong phiic tap nhu vdy
hoat dong tron tru va hiéu qud thi diéu kién tién quyét la moi mdy tinh trong
mang, dit khdc nhau vé kién tric, déu phdi giao tiép vdi mang theo cing mot

quy ludt. Do la giao thite TCP/IP.

Néu da timg ldp trinh, ban hdn biét rang mot chuwong trinh hoan chinh duoc
tao nén tir nhiéu module vdi cdc chitc nang va nhiém vu khdc nhau nhung lai
lién két chdt ché véi nhau. Qud trinh truyén dit liéu ciing nhu vdy. Pé cé thé
truyén qua mang Internet, dit liéu phdi duoc xit Iy qua nhiéu tang. Mot mang
intranet theo chudn OSI thuong cé bdy tdng nhung Internet chi cé bon tdng xit
Iy dit liéu la:

e Tang application

e Tdang transport con goi la tang TCP (Transmission Control Protocol)
e Tdang network con goi la tang IP (Internet Protocol)

e Tang Datalink/Physical

Gid su ta dang d mdy A va mudn gui mot thong diép toi mdy B, ta dung mot

trinh soan thdo vin bdn dé soan thu, sau dé nhdn niit Send.

Bdu tién, dit liéu duoc xut Iy bdi tdng application. Tdng nay c¢6 nhiém vu to
chirc dit liéu theo khuon dang va trdt tu nhdt dinh dé tang application ¢ mdy B
c6 thé hiéu duoc. Piéu nay giong nhu khi ban viét mot chuong trinh thi cdc
cdu lénh phdi tudn theo thit tw va ci phdp nhdt dinh thi chuong trinh mdi chay

duoc. Tdang application gui dit liéu xudng tang dudi theo dong byte noi byte.
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Cung vdi dit liéu, tdng application ciing gui xudng cdc thong tin diéu khién
khdc gitip xdc dinh dia chi dén, di cua dit liéu [4].

Khi xuong toi tang TCP, dong dit liéu sé duoc déng thanh cdc goi c¢é kich
thudc khong nhdt thiét bang nhau nhung phdi nhd hon 64 KB. Cdu triic ciia
goi dit liéu TCP gom mot phdn header chita thong tin diéu khién va sau dé la
dit liéu. Sau khi déng géi xong ¢ tang TCP, dit liéu duogc chuyén xuong cho
tang IP.

Goi dit liéu xudng toi tang IP sé tiép tuc bi dong goi lai thanh cdc géi dit
liéu IP nhd hon sao cho cé kich thudc phit hop véi mang chuyén mach géi ma
né dung dé truyén dit liéu. Trong khi déng goéi, IP ciing chén thém phdn

header cua né vao géi dit liéu roi chuyén xudng cho tdng Datalink/Physical.

Khi cdc géi dit liéu IP t6i tang Datalink sé duogc gdn thém mot header khdc
va chuyén tdi tdang physical di vao mang. Géi dit liéu liic nay goi la frame.

Kich thudc cua mot frame hoan toan phu thudéc vao mang ma mdy A két noi.

Trong khi chu du trén mang Internet, frame duoc cdc router chi dan dé cé
thé toi dung dich cdn tdi. Router thitc ra la mot module chi cé hai tdng la
Network va Datalink/Physical. Cdc frame tdi router sé duoc tdng
Datalink/Physical loc bd header ma tdng nay thém vao va chuyén lén tdng
Network (IP). Tdng IP dua vao cdc thong tin diéu khién trong header ma né
thém vao dé quyét dinh duong di tiép theo cho géi IP. Sau dé goi IP nay lai
dugc chuyén xuong tang Datalink/Physical dé di vao mang. Qud trinh cit thé’
tiép tuc cho dén khi dit liéu tdi dich la mdy B.

Khi toi mdy B cdc goi dit liéu duoc xir ly theo quy trinh nguoc lai véi mdy A.
Theo chiéu miii tén, dau tién dit liéu qua tang datalink/physical. Tai dady

frame bi bo di phdn header va chuyén lén tang IP. Tai tdng IP, dit liéu duoc
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bung goéi IP, sau dé 1én tdng TCP va cudi cung lén tdng application dé hién

thi ra man hinh.
Hé thong dia chi va co ché truyén dir liéu trong mang Internet

Dé mot géi dit liéu cé thé di tir nguon tdi dich, mang Internet da ding mot
hé thong danh dia chi tdt cd cdc mdy tinh noi vao mang (xem hinh 3.1).
Nhiing tén va dia chi nay duoc gui cho mdy tinh nhdn dit liéu.
Dé phan tich hé thong tén/dia chi, hdy bdt ddu tir thdp 1én cao:
a. Dia chivdt ly, con goi la dia chi MAC

S& di cé tén goi nhu vdy la vi dia chi nay gdn lién véi phan ciing va dai dién
cho mot thiét bi. Thong thuong dia chi vdt 1y duoc ddt ngay trén bang mach
mdy tinh hay trén thiét bi két ndi truc tiép voi mdy (modem, card mang...)
Dia chi vdt ly duoc sit dung nhu sau:

Thiét bi nhan dit liéu kiém tra dia chi vat ly dich cua géi dit liéu ¢ tang vdt
Iy. Néu dia chi dich nay phi hop dia chi vdt ly cia thiét bi thi goi dit liéu sé
duoc chuyén lén tang trén, néu khong né sé bi bo qua.

b. SAP: Dung dé dai dién cho giao thitc bén trén tang MAC, & ddy la IP.
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[username )
¥

send address

| receive address |

User Application

User Application A

[ port N Intemet Application Internet Application
[ protocol D ) TCP TCP
[P address ) P P

Logical Link Control

Logical Link Control

Media access control

Media access control

Physical

Physical

Nhimng tén va dia chi nay duogc gui cho may tinh nhan dir liéu

Destination Destination Destinati Destination
MAC | DSAP/Ether P p;‘g on User
address address || Prolocol Name User
Source Source D Source Source data
MAC SSAP P Port User
address address MName

Hinh 3.1 Hé thong tén va dia chi cia mang Internet

trong moi lién hé véi cac tang [4]
c. Dia chi mang (network address)

Mot thuc thé trong mang dugc xdc dinh chi qua dia chi mang ma khong cdn
dia chi vdt ly. Dit liéu duoc truyén qua mang chi dua vao dia chi mang. Khi
nao dit liéu t6i mang LAN thi dia chi vdt Iy méi cdn thiét dé dua dit liéu toi
dich.

Vidu:
May giti ¢6 dia chi 128.1.6.7 ->dia chi mang la 128.1

Mdy nhdn cé dia chi 132.5.8.12 ->dia chi mang la 132.5
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Mang Internet cé trdach nhiém dva vao 2 dia chi mang trén dé dua dit liéu
toi mang 132.5. Khi téi mang 132.5 thi dua vao dia chi 8.12 sé tim ra dia chi
vdt 1y thuc dé truyén dit liéu t6i dich. Nhu vday cé mot thdc mdc la: da cé dia

chi vat 1y roi, tai sao lai can thém dia chi mang?

Viéc ton tai 2 loai dia chi la do cdc nguyén nhdn:

2 hé thong dia chi duoc phdt trién mot cach doéc ldp bdi cdc to chiic

khdc nhau.

® Dia chi mang chi c6 32 bit sé tiét kiém duong truyén hon so vdi dia chi
vdt ly 48 bit.

e Khi mach mdy hong thi dia chi vdt 1y ciing mdt.

o Trén quan diém nguoi thiét ké’ mang sé rdt hiéu quad khi tang IP khong
lién quan gi vdi cdc tang dudi.

Nhu trén da néi, tir dia chi mang cé thé tim duoc dia chi vat ly. Cong viéc
tim kiém nay dugc thuc hién bdi giao thiic ARP (Address Resolution
Protocol). Nguyén tdc lam viéc ciia ARP la duy tri mot bdng ghi tuong 1ing
dia chi IP - dia chi vat ly. Khi nhdn duoc dia chi IP, ARP sé dung bang nay dé
tim ra dia chi vdt ly. Néu khong thdy, né sé gii mot goéi dit liéu, goi la ARP
request, chita dia chi IP vao mang LAN. Néu mdy ndao nhdn ARP request va
nhdn ra dia chi IP cuia minh thi sé gii lai mot goi dit liéu chita dia chi vdt ly
cua no.

Vay tix dia chi vat 1y, mot mdy tinh trong mang cé thé biét dia chi IP ciia
minh hay khéong? Cdu trd loi la cé. Giao thiic goi la RARP (Reverse Address
Resolution Protocol) thuc hién cong viéc nay. Gid su trong mang ¢ mot mdy

cdn biét dia chi IP ciia minh, né giti mot goi dit liéu cho tdt cd cdc mdy trong
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mang LAN. Moi mdy trong mang déu cé thé nhdan géi dit liéu nay, nhung chi

cO RARP server mai trd lai thong bdo chiia dia chi mang ctia mdy do.

Trén thuc té, khi mudn nhdp vao mot dia chi Internet nao dé, ban hay ddnh
vao dong chit nhu "WWW .hotmail.com” ma it thdy nhiing dong dia chi s6 kho
khoc. Vay cé diéu gi mdu thudn? Chdng sao cd, Internet dd diing mot hé
thong goi la DNS (Domain Name System) dé dcit tén cho mot host va cung cdp
mot s6 giao thiic dé chuyén doi tir dia chi chit ra dia chi s6'va nguoc lai. Cach

16 chiic tén ciia DNS tudn theo dang hinh cdy nhu hinh 3.2.

Roat
. /\% )
Edu
Microsoft com
FPT
WWW
Test
Hinh 3.2 So do DNS

Mot may tinh trong mang sé itng voi mot niit cua cdy. Nhu o cdy trén, mdy
d la FPT sé c6 dia chi hoan chinh la fpt.com.vn. Méi niit trén cdy biéu dién
mot mién (domain) trong hé thong DNS, moéi mién lai ¢c6 mot hay nhiéu mién
con. Tai méi mién nay déu phdi cé mdy chii DNS tuong iing qudn 1y hé thong

tén trong mién dé. Dé hiéu ré hon hoat dong ciia DNS, ldy mot vi du sau:

Mot mdy tram co tén la testfpt.com.vn muon biét dia chi IP cia mdy

www.microsoft. com, qud trinh hoi ctia no nhu sau:
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Khi mdy test.fpt.com.vn giti yéu cdu hoi vé mdy www. microsoft.com tdi
DNS ciia mién fpt.com.vn, DNS xdc dinh la tén dé khong nam trong mién ma
né qudn ly va gii nguoc lén cho mién ¢ mitc cao hon la com.vn. Tai ddy, DNS
ciing khong tim duoc thong tin thoa man nén phdi hoi nguoc lén DNS cuia
mién vn.

Qud trinh cit thé tiép dién dén khi cdu hoi duoc giti t6i DNS ciia mién
microsoft.com va tai ddy cdu hoi duoc gidi ddp.

Dé hoat dong hiéu qud nhu trén, moi mdy chii DNS luu trit mot co so dir
liéu gom cdc ban ghi chita thong tin:

e Tén ciia DNS cdp cao hon

e Diachi IP

e Dia chi dang chit tuong iing

Chi so cua ban ghi duoc ldy tir dia chi IP tuong iing, nho do tir dia chi IP ¢6
thé dé dang tim ra dia chi chit.

d. Protocol ID chi ra giao thitc cua tang giao van. Trén Internet tang nay la
TCP hodc UDP.

e. Port la mot s ddc trung cho mot chuong trinh chay trén Internet. Vi du,
chuong trinh ldy thu dién tr qua giao thiic IMAP c6 port=143, truyén file cé
port =21, v.v...

f. Username la tén nguoi dang ki su dung chuong trinh.

IP sit dung cdc thong tin diéu khién trong header cua géi dit liéu IP dé
quyét dinh duong di tiép theo cia goéi nay. C6 rdt nhiéu thong tin diéu khién
nhung o day chi xin phdn tich cdc thong tin quan trong.

- Ddu tién la dia chi dich. Néu dia chi dich trang vdi dia chi cua router doé thi

201 dit liéu duoc truyén truc tiép cho host B. Néu khong trung thi dit liéu sé
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duoc truyén dén router tiép theo trén duong di. Vin dé la router nao duoc

chon. C6 2 khd ndng dé lua chon router, tiic la 2 khd ndng dé ddn duong:

+ Thit nhdt la tudn theo mot cdch nghiém ngdt source routing. Dit liéu sé
dvoc truyén cho router tiép theo trong source routing. Nhung dit liéu chi duoc
truyén di khi router dioc chon cé trong bdng cdc router cé thé dén dugc ciia

router hién tai, bang khong sé sinh ra Ioi.

+ Thit hai la "quén di" source routing va tim duong mdi tdi dich. Router tiép
theo duoc chon dua trén su tim duong nay. Thong thuong su tim duong dua
trén thudt todn Dijstra tim kiém theo chiéu rong. Trén thuc té, cdch nay dang

duoc sit dung rong rdi va cé thé trd thanh chudn trong tuong lai.

- Cdc goi dit liéu IP thuong co kich thudc phu thudéc vao mang con. Cdc mang
con khdc nhau thi kich thuoc goi IP cua chiing ciing khdc nhau. Vay gia su
mang A truyén duoc goi dit liéu cé kich thudc 1on nhdt la 1024 byte, mang B
truyén dvoc goi dit liéu cé kich thudc 1on nhdt la 256 byte thi goi dit liéu tir

mang A ¢6 kich thuoc 1024 byte qua mang B nhu thé nao?

Dé gidi quyét vdn dé nay, IP cung cdp khd ndng phdn va gom mdnh g6i dit
liéu. Day chinh la lic IP su dung truong flags va offset trong géi dit liéu IP.
Truong flags thuc chdt la cdc co théng bdo goi dit liéu nay cé bi phdn mdnh
hay khong, truong offset chita gid tri tuong doi ciia goi con trong goi to ban
dau. Khi phdn mdnh cdc co duoc bdt lén dong thoi truong offset duoc thiét ldp
gid tri. Dua vao cdc dit liéu trén, IP ¢é thé dé dang gom mdnh géi dit liéu, hoi
phuc khoi dit liéu to ban ddu.

Kiém sodt 16

Qua cdc phan trén ta thdy qud trinh dit liéu di trén mang da khd ré rang

nhung trén mot mang réng lon nhu Internet thi co gi dam bdo dit liéu sé toi

dich mot cdch an toan? Diéu gi xdy ra néu trén duong di cdc goi dit liéu bi
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mdt, tdac nghén, lac duong...? Pdy chi don thudn la cdc su c6 nhung thdt dang
tiéc la né lai rdt hay xdy ra trén thuc té, do dé mot yéu cdau ddt ra la phdi cé
co ché thong bdo va sita 16i trén mang. Khi c¢6 16i, tang IP don thudn huy bo
dit liéu va thong bdo 16i. Thong bdo 161 duoc thuc hién qua mot giao thiic goi
la ICMP (Internet Control Message Protocol). ICMP c¢é thé coi la ban dong

hanh voi IP va cé mot sé ddc diém sau:
- Dung IP dé truyén thong bdo qua mang

- Khong c6 chiic nang sita 16i ma chi don thudn la mdy thong bdo 16i. Chiic

ndng sva 16i la cua tdng trén (tang TCP)

- Thong bdo 16i vé géi dit liéu IP nhung lai khong thé thong bdo 16i vé géi dit

liéu cua chinh minh

- Néu géi dit liéu IP bi phdn mdnh thi khi xdy ra 16i, ICMP chi théng bdo 16i
cua mdnh ddu tién

Néi rdng viéc sia 16i la ciia TCP nhung thdt ra TCP chadng sita 16i gi cd,
khi c6 16i xdy ra né chi lam moi mot viéc la truyén lai. Hay xem né lam viéc
dé nhu thé nao. TCP truyén dit liéu theo co ché "flow window". Tdt cd cdc
byte truyén déu duoc ddnh so thit tw va TCP qudn 1y viéc truyén dit liéu dua
vao so6 thir tu do.

Gid sut ¢6 13 byte dit liéu gii cho mdy B (xem hinh 3.3).
Byte 0 da gui di va duoc xdc nhdn la toi noi. Sw xdc nhdn nay duoc thuc hién
bang cdach khi nhédn duoc dit liéu giti dén, mdy B sé gui mot thong bdo vé cho
mady guti. Thong bdo dé cé chita s6 thit tu cuia byte dugc chdp nhdn chiia trong

truong ACK.
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Hinh 3.3 Co ché truyén dir liéu caa TCP

Byte 1, 2 da duoc gui nhung chua cé xdc nhdn, cdc byte 3, 4, 5 trong
khung sé duoc truyén di, cdc byte tir 6 tré di khong thé duoc truyén. Gid tri
window limit dugc tinh bang cong thiic sau:

Window limit=SND UNA + SND WND
SND UNA = s6 byte da gui di nhung chua dugc xdc nhdn
SND WND= sd byte trong 0, gid tri nay duoc ldy tir truong window trong géi
dit liéu TCP dung dé xdc nhdn cdc byte da téi noi. Gid tri nay chinh la so di
liéu ma mdy B c6 thé chdp nhan.

Mady B bay gio lai giti mot thong bdo thiva nhéin ¢6 ACK = 3, Window = 6.
Liic nay dit liéu c6 dang nhu hinh 3 4.

0 1 2|3 45 8 7889 10 11 12
F 9 &
+— Window Limit
sent Nat Y
and Sent
ACKed Can not
beSent

Hinh 3.4 Co ché truyén dit liéu caa TCP
Cdc byte 0, 1, 2 da duogc xdc nhdn, cita s6 dd md rong ra, window limit

nhdn gid tri 3+6 = 9. Nhu vdy s6 byte c6 thé truyén di duogc diéu khién boi

Nghién citu vé cong nghé truyén hinh qua mang IP



Ludn vdn tot nghiép 38 Cao hoc XLTT&TT 2005 — 2007

mdy B, diéu nay gitip gidm di su tdc nghén giao thong trén mang va lam cho
mdy B c6 thé chii dong xit 1y dit liéu dén mot cdch troéi chdy.

Khi ¢6 160 xdy ra trén duong truyén va phdi truyén lai dit liéu thi TCP
khong cho doi thong bdo xdc nhdn tir phia may B ma no lam theo cdch sau:
khi truyén mot goi dit liéu, TCP bdm gio va néu thoi gian hét ma khong thdy

thong bdo xdc nhdn thi né tién hanh truyén lai.

Nhue vdy thoi gian dé bam gio hét sitc quan trong, ban ddu thoi gian nay
dutgc thiét lap xung quanh khodng thoi gian ké ti khi TCP A giti dit liéu di dén
khi nhdn duoc thong bdo xdc nhdn. Nhung vé sau do cdch tinh nay khong hop
Iy nén nguoi ta da dua ra nhiéu cdch thiét ldp khdc nhau. Mot trong cdc cdch
tinh duogc ding phé bién hién nay la thudt todn cua Phil Karn. Noi dung cdn
bdn cua thudt todn la moi khi hét thoi gian thi khodng thoi gian bam dong ho
tang lén gdp mot so'ldn cho trudc.

NVT=AxVT
Trongdé  NVT : gid tri thoi gian méi dé bam dong ho
A : hang so, thuong ldy bang 2
VT : gid tri thoi gian cii
Co ché két noi giita hai mdy trong mang Internet

Chdng cudi ciung trong hoat dong ciia mang Internet la co ché’ két noi giita
hai mdy. Dé toan bé cdc hoat dong truyén tin giita hai mdy trong mang cé thé
dién ra thi phdi hinh thanh kénh lién lac hay mot két noi giita ching. Qud

trinh dé dién ra nhu sau (xem hinh 3.5):
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‘gﬂgne Connection Passive Connection
TE ’ Open To B Open Cpen To A
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3 8YN SEQ=100

4 SYN ACK=101
TCP A — CK=10 TCPB
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5 ACK=178

Hinh 3.5 Phuong thitc két noi giita 2 chuwong trinh[4]
1: ULP B gia su la mot chuong trinh mail server d My. Do la server nén lic
nao né ciing cho doi su két noi.

2: ULP A la chuong trinh nhdn thu dién it ciia ban. Dé két noi, ban giti yéu

cdu két noi xuong cho tang TCP.

3: TCP chudn bi mét géi dit lieu TCP véi co SYN = 1 yéu cdu cé su dong bo
hod, SEQ c6 thé ldy bdt ki gid tri nao, ¢ ddy la =100 va gui cho TCP B.

4: Sau khi nhdn géi dit liéu c6 SYN = 1, TCP B giti trd lai mot thong bdo cé
SYN = 1, ACK = 101, SEQ c¢6 thé ldy bdt ki gid tri nao, & day la =177.

5: TCP A nhdn duogc goi dit liéu tx TCP B sé gui tiép mot goi dit liéu co
ACK=178.

6: TCP A chuyén chdp nhdn két noi lén chuong trinh A.

7: Sau khi nhdn not géi dit liéu c6 ACK = 178, TCP B chuyén chdp nhdn két

noi lén chuong trinh B.

Su két noi giita 2 module TCP & cdc budc 3, 4, 5 goi la co ché bt tay 3

buoc (three way handshake).

Qud trinh dong mot két noi ciing thuc hién tuong tu. [18]
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3.1.2 Cong nghé xDSL

Vi mang bang hep truyén thong, chi mot sé dich vu don gian cua IPTV la
c6 thé thuc hién duoc. Con dé cé thé trién khai thanh cong cong nghé IPTV
thi mang bdng rong déng vai tro tién quyét, bdi vi chi voi mang bdng rong maoi
c6 thé bdo dam cung cdp ddy di bdng thong theo yéu cdu cho cdc dich vu
IPTV (nhu truyén hinh, Video, Games, v.v...). Phdn nay sé tim hiéu vé cong

nghé xDSL.
Khai niém cong nghé xDSL

Cong nghé xDSL (Digital Subcriber Line-duong thué bao so hod) st dung
phdn bdng thong cao tdn con du trén hé thong cdp dién thoai dé truyén cdc di
liéu da duoc s6 hod voi toc do cao. Hién tai tdt cd cdc cong ty vién thong lon
déu dang ddy manh phdt trién thi truong két noi bang réng qua duong cdp
dién thoai do diém noi bdt ciia cong nghé xDSL la tdn dung dugc ha tang ciia

hé thong cdp dién thoai sdn cé.

Do chi phi ldp ddt va thué bao dich vu Internet téc do cao xDSL ngay
cang gidm. Ngay nay, hau nhu cdc hé gia dinh déu cé khd ndng két noi
Internet toc do cao. Doi voi cdc t6 chitc va doanh nghiép lén viéc iing dung
Internet la khong thé thiéu ciing véi su xudt hién hang loat cdc vng dung va
dich vu moi nhu: mang riéng do, gidm sdt video qua Internet, hoi dam
audiolvideo truc tuyén va ddc biét la IPTV .

Cdc toc do DSL lién quan tdi khodng cdch giita cdc khdch hang va tong dai
vién thong trung tam. Mot duong ddy DSL c6 thé truyén tdi cd tin hiéu thoai
va dit liéu va phan dit liéu cua duong ddy lién tuc duoc két noi. DSL duoc

nham vao hai muc dich sit dung, doé la:
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DSL khong doi xiing (ADSL) duoc danh cho truy nhdp Internet doi hoi toc

do tdi xuodng nhanh va cé thé chdp nhdn duoc toc do luong lén cham.

DSL doi xitng (SDSL, HDSL...) duoc thiét ké cho cdc két noi c6 khodng
cdch dén ISP ngdn cu thé hodc mang dit liéu.

Mdc du DSL mdi chi xudt hién vao cudi nhitng nam 1990, nhung da cé
nhiéu phién ban alphabet hon bdt cit mot cong nghé madi nao. xDSL la mot

bién thé ciia DSL ciing nhu ADSL, HDSL va RADSL.

Cdc gidi phdp cia PLANET ting dung cong nghé xDSL hét siic da dang
dap iing dugc moi nhu cdu vé toc do két noi, kiéu két noi (cé ddy va khong
day) ciing nhu md rong khodng cdch két noi dén miic t6i da. Piém noi bdt
cia san pham va gidi phdp PLANET la tudn thii chdt ché cdc chudn cong
nghiép dong thoi luon dp dung cdc cong nghé madi nhdt.

o Cai ddt va quan ly hét siic dé dang

e HO trg ADSL2+ téc do downloadlupload la 24Mbps/3,5Mbps

o G.SHDSL c6 téc do downloadlupload la 4,6Mbps, khodng cdch toi da
6,7km

o VDSL toc do downloadlupload la 15Mbps, khodng cdch toi da 1,5km

o Hoat dong trén ha tdng mang dién thoai sdn cé

Cdc tinh nang bdo mdt Mang riéng do/Tuong lita duoc tich hop san trong
thiét bi
ADSL

Puong Thué bao S6 bdi doi xiing (Asymmetric DSL) la cong nghé maoi nhdt
cung cdp tdi cdc thué bao qua duong cdp dién thoai voi toc do cao.

Khi sit dung dich vu ADSL, ngoai viéc két noi Internet 24/24 nguoi sir dung
ciing khong can phdi chon giita néi chuyén dién thoai hay vao Intemet ma cé

thé sit dung hai loai dich vu trén cing mot liic.
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ADSL cé téc do truy cdp cao vdi toc do duong xuong la 1,5-8 Mbps toc do
duong 1én la 64Kbps-1024Kbps. Diéu ddc biét la ADSL luén t61 uu hod truy
cdp Internet, téc do duong xuong lon hon téc do duong 1én nhiéu lan.
ADSL2+

ADSL2+ la su md rong ciia cong nghé ADSL c¢6 toc do truy cdp cao voi téc
do duong xuong la 24Mbps téc do duong 1én la 315Mbps va duoc truyén trén
ddi 2,2Mhz.

VDSL

VDSL Céng nghé Cao téc Bdt Doi xiing va Doi xiing/Very High Bit Rate
DSL né cho phép cdc dich vu truyén dit liéu va thoai truyén thong cung hoat
dong chi trén mot doi day vai toc do dat 15/17Mbps.

VDSL2

VDSL?2 la sw mo rong cua cong nghé VDSL, né cho phép cdc dich vu
truyén dit liéu va thoai truyén thong cung hoat dong trén hai doi ddy vdi toc
do dat 100Mbps.

Cac thiét bi G.SHDSL

G.SHDSL la phién ban mdi nhdt ciia chudn cong nghé xDSL doi xiing.

G.SHDSL Duong Thué bao S6, méi ddy doi doi xiing téc dé caolFormal
Single-pair, High-bit-rate Digital Subscriber Line.

G.SHDSL dutgc thiét ké' dé dan thay thé cho cong nghé Leaseline do gid

thanh ré voi cung toc do la 4,6 Mbps.
Bang 3.1 So sanh cong nghé ADSL, G.SHDSL va VDSL [7]

ADSL VDSL
Cong nghé G.SHDSL
ADSL.  ADSL 2+ VDSL VDSL 2
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Kiéu truyén Bdtdoi Bdt doi ) Bdt doi xvng Bdt doi ximg
Do1 xiing ) )
thong xung xung va Doi xing va Doi xing
; . 100M /
Toc do truyéen SM / IM 24/ 3.5M 46/4.6 ISM/I17M
100M
Khoang cach
o 54km | 5,6km 6,7km 1,5km 3km
truyen toi da
Truy cdp Truy cdp Kiéu két noi Kiéu két noi
Interner Interner Thay thé nhiéu diém nhiéu diém
Kiéu ing tocdo  tocdo  duong thué  Thay thé”  Thay thé
dung cao cao bao riéng duong thué duong thué

Mang Mang (Leaseline) bao riéng  bao riéng

riéng do riéng do (Leaseline) (Leaseline)

Cac giai phap trién khai cong nghé xDSL

Trong nhitng nam gdn ddy, nhu cdu vé thong tin phdt trién rdt manh trén
toan cdu ciing nhu ¢ pham vi cdc quoc gia. Trong khi viéc cdp quang héa
hoan toan chua thuc hién duoc vi gid thanh cdc thiét bi quang van con cao thi

viéc ton tai song song cd mang cdp quang lan mang cdp dong la tdt yéu.

Trong phdn nay sé trinh bay mot trong cdc gidi phdp dé gidi quyét van dé
trén co so mang truy nhdp quang két hop cong nghé duong ddy thué bao sé
DSL. Pady la m¢t giai phdp hién nay da duoc nghién citu va dua vao ving dung
rdt nhiéu nudc trén thé gidi va cé phii hop vdi diéu kién Viét nam.

Xu hudng phat trién dich vu vién thong trong nhitng nam t6i

Thé givi dang budc vao ky nguyén thong tin mdi bdt nguon tir cong nghé da
phuong tién, nhitng bién dong xd hoi, toan cau hod trong kinh doanh va gidi

tri, ngay cang nhiéu khdch hang sit dung phuong tién dién tr. Biéu hién ddu
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tién cua xa 1o thong tin la Internet, su phdt trién ciia né la minh hoa sinh dong

cho nhitng dong thdi hudng toi xd hoi thong tin.

Truyén hinh
11111 S AT S ',_,.“" hifu tuyén

- Internet

-

L[/ ST S S ——
“Bign thoai

: chdinh, -
-

| Bién thoai
¥ tuyén

Truyen hinh

500 «| vé tinh

NGUOT SUDUNG (TRIEU)

CATV

Internet
bang ring

1990 1995 2000 2005 210

Hinh 3.6 su phat trién cac nhu cau dich vu vién thong [7]

Hinh 3.6 cho thdy du bdo su phdt trién thué bao ciia cdc loai hinh dich vu.
Cé thé thdy ré nhdt la sy phdt trién cua cdc dich vu truy nhdp Internet va
mang thoai vo tuyén, trong khi dé cdc dich vu khdc nhu CATV, thoai hitu
tuyén tro nén bdao hoa. Truy nhdp Internet bdang rong ciing bat ddu di vao quy

dao tang truong.

D¢ thod man nhu cdu ngay cang tdng, mang vién thong doi hoi c¢é cdu triic
hién dai, linh hoat va nhdt la thod man nhu cdau vé truyén tdi dich vu, déng
vai tro quan trong trong viéc dua cdc dich vu bdng tan rong dén khdch hang,
mang truy nhdp van duoc cdc nha khai thac quan tdm hang dau. Nhiéu cong
nghé truy nhdp da ra doi nham cdi thién toc do truyén dan han ché ciia mang
truy nhdp cii. Mot trong nhiing cong nghé cho phép truyén dan toc do so cao
trén duong ddy dién thoai thong thuong tao nén mot co so thong tin bang rong

rdat linh hoat va ddng tin cdy chinh la cong nghé duong ddy thué bao sé
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(DSL). Pdy la mot ky thudt hién nay da duoc nghién cttu va dua vao ung dung

rdt nhiéu nudc trén thé gidi trong dé cé Viét nam.
Su phat trién cua cong nghé DSL

Tong duong truyén DSL trén toan thé gidi (tinh dén 30/6/2004) la 77725
nghin thué bao tang gan 27% chi trong 6 thdang dau nam 2004 chiém 60,7 %
thi truong truy nhdp bdng réng. Chinh xdc hon, dé la su tdng nhe so voi quy
cudi cua nam 2003 khi cé 5,3 triéu duong truyén duoc lap ddt [7]. Nho cé
thay doi doé dan dén ddy manh mua ban cdc sdn phdm va dich vu cong nghé
trong nita cudi ndm va la nhitng diém tdng trudng duy tri lién tuc va nhanh

chong cua thi truong DSL.

D¢ 1o hon, su phat trién tich luy vé s6 duong DSL trong 12 nam trudc day
duoc duy tri lién tuc khodng 90%. Trong 6 thdng dau nam 2004, Nhdt Bdn
vuot lén truoc My nhu la mot thi truong DSL [on nhdt thé gioi voi trén 12
triéu thué bao. Noi mot cdch chinh xdc hon, Nhdt Ban la thi truong DSL
ndng dong nhdt trén thé gidi hién nay, ldp ddt moi khodng 1 triéu duong day
thué bao trong 3 thdng tinh dén 30 thdng 6 ndam 2003 (phdt trién trén 1000
thué bao trong moi ngay) [7].

Nhin chung su phdt trién manh mé dién ra & moi khu vuc, nhitng quoc gia
hang ddu van cé mot khd ndng lén cho phdt trién trong tuong lai véi bang
rong.

Ti 1¢ tang truong cua dich vu nay c¢d vai chuc phan tram/nam do ddp ting
dvoc nhu cdu hién tai cua nha khai thdac ciing nhu khdch hang. Trong nhiing
ndm tdi, s€ c6 nhitng bién dong lon nhu cdu truy nhdp téc do cao. Hién nay
cdc duong truyén ADSL téc do dudi 1Mbit/s dugc trién khai khd rong rai dé

ddp ting nhu cdu, tuy nhién trong nhiing ndam tdéi dich vu nay sé giam xuong
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nhuong ché cho cdc dich vu khdc téc do cao hon ma tiéu biéu la VDSL toc do
cao 13-26Mbit/s. Cdac dich vu khdc nhu SHDSL va ADSL 2-6Mbit/s sé van

giit duoc vi tri cua minh.
Hé thong quang két hop véi xDSL

Cong nghé truy nhdp quang dua ra moét gidi phdp ddy hita hen dé gidi
quyét vdn dé tdc nghén bdng thong trong mang, cho phép trién khai cdc dich
vu bang rong va co tinh tuong tdc. Hién nay kién tric truy nhdp quang thu
dong voi nhiéu wu diém dang thu hut duoc su chi ¥ (vi du: ATM-PON,
EPON, GPON, WDM-PON). Trong thoi gian ngdn trudc mdt, ing dung ciia
cong nghé truy nhdp quang cé thé iing dung cho cdc cong ty dién thoai, mang
cdp TV va cho cdc nha cung cdp dich vu mang vo tuyén. Vi viéc dua ra mot
gidi phdp voi gid thanh ha, bdng tan cao, cé khd ndng chong loi, cong nghé
truy nhdp quang, ddc biét la PON cé thé la gidi phdp tot nhdt cho mang thé

hé sau ciing nhu cho mach vong thué bao bdang rong.

Tuy nhién, mot diéu dé nhdn thdy la mdc di cé nhitng uu diém rdt manh vé
mdt ky thudt nhung viéc thay thé’ mang hién tai bang mot mang quang bdng
rong sé rdt khé cé thé thuc hién ngay do phdi c6 mot khodng von ddu tu rdt
Ién. Hon nita do tudi tho ciia mang cdp va mang cong bé rdt dai khodng tir 15
dén 20 nam, nhu vdy néu thay thé cap dong bdang cdp quang thi sé tao mot
gdnh ndng cho viéc thu hoi von ciia mang. Nghia la khi khdu hao cdp dong
chua hét chiing ta da thay thé hoan toan bang cdp quang, do cdp dong khong
con duoc khai thdac nén khong sinh ra loi nhudn, doanh thu dé doén vao mang

cdp quang vo hinh lam viéc khdu hao cho toan mang tdang lén.
Nhut vdy viéc tan dung cdp dong van la gidi phdp kinh t¢ cho mang luci

hién nay. xDSL c¢6 thé la gidi phdp truy nhdp toc dé cao, st dung trén mang
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cdp dong hién c6 ma khong phdi thay doi co so ha tang. Tuy nhién xu hudng
cdp quang hod la tdt yéu. Pé cé thé cap quang hod hoan toan, dat hiéu qud
kinh té chiing ta cdp quang hod ting buoc duoc phdn loai theo mang truy
nhdp FTTx. Viéc két hop truy nhdp quang va cong nghé xDSL la gidi phdp
cdp quang hod ting budc rdt hiéu qud.

Cau hinh hé thong quang két hop véi xDSL

Cdu hinh téng thé cia mang quang két hop voi xDSL c¢6 dang nhu hinh
3.7.

Trong hinh 3.7 cdc thanh phan CPE c6 dinh ré khdi niém VTP/D (VDSL
Termination, Processing and Decoder) dé tranh nhitng cdch hiéu khdc nhau
cua thudt ngit gateway va set-top box. Cdc thiét bi ¢ cdc thué bao sé duoc két
noi trén co sd mang Ethernet MAC vao VTP/D. VIP/D hoat dong nhu la lop
vdt ly trung gian giita mang trén co so Ethernet MAC va mang truy nhdp
xDSL. Thém vao dé VTP/D cung cdp cdc dich vu IP cho cdc thiét bi thué bao
nhu la cdc chitc nang mdy chit DHCP va IGMP. VTP két noi voi ONU thong
qua duong truyén doi cdp dong diém noi diém. ONU hoat dong nhu la mot
diém két cuoi xDSL véi VTP. ONU thuc hién cdc dich vu lop 2 va 3. ONU
két noi voi OLT thong qua duong truyén quang, sau dé OLT lién két voi
mang truy nhdp trén mang 16i [7].

Tdt cd cdc dich vu quang VDSL déu cé thé truy nhdp thong qua mang 10
ATM hodic 1P, chdng han nhu mang 16i két noi véi cdc trung tam dich vu

video, video theo yéu cau, mang dit liéu va mang thoai.

Trién khai hé thong quang két hop véi xDSL
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Muc dich cudi cung cuia cdc nha khai thdic mang truy nhdp la phdn phoi
cdc dich vu bdng tan cao toi khdch hang thong qua soi quang. Ngay nay,
mang FTTH khong kinh té do gid thanh ciia so ha tdng cao khi trién khai soi
quang toi tan thué bao. Viéc két hop cdp quang va cdp dong toi thué bao cho
phép sit dung bang tan hiéu qud va kinh té hon mang toan soi quang, nhu la
gidi phdap FTTC/FTTCab dugc quan tdm nhu mot budc chuyén tiép téi muc
dich cudi ciung.

Viéc trién khai hé thong quang két hop voi xDSL tuong iing vdi viéc trién
khai mang truy nhdp ¥TTx voi cdc thiét bi phia sau ONU la cdc ky thudt
xDSL. Phu thuéc vao diéu kién trién khai cua ting truong hop. Chinh nhiing
vi tri cia cdc ONU sé quyét dinh su dung cong nghé DSL nao cho phit hop do
cdc ddc tinh riéng biét cua tung loai DSL vé suy hao, xuyén nhiéu, pham vi
phuc vu v.v... Do tdn dung mang cdp dong sdan cé nén sé dan dén viéc diéu
chuyén cdc thiét bi trong mang dong thoi thay doi cdc cong nghé xDSL phii

hop hon.
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Hinh 3.7. Cau hinh tong thé cia mang quang két hop véi xDSL [7]

Nghién ciiu vé cong nghé truyén hinh qua mang IP



Niit dich vu Niit ddu cuéi tong dai noi bé cdp Thué bao

PON VDSL OR ADSL

ATM | OLT ONU ONU NTE |-

ATM | OLT ONU NTE
| VDSL

ATM | OLT ONU NTE |

ATM | OLT ONU/ |
- NTE

Hinh 3.8 Kich ban trién khai FTTx [7]
Trién khai FTTEx két hop véi xDSL
FTTEx duoc trién khai véi cdc modem ldp ddt tai cdc tong dai. Nhu hién
nay ddy la cau hinh pho bién sit dung ADSL la k¥ thudt truyén ddn chinh do
c6 uu diém vé khodng cdch truyén ddn va téc do cé thé chdp nhdn dugc & mot
s0 cdc dich vu chu yéu la truy nhdp Internet toc do cao. Néu cé yéu cdu cao
hon nita, VDSL ciing cé thé trién khai khd thudn tién khi thiét bi nam trong

tong dai. Mé hinh nay rdt linh hoat cho phép trién khai két hop nhiéu phuong
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Hinh 3.9 Trién khai FTTEx két hop DSL [7]
Trién khai FTTCab két hop véi xDSL

Trong cdc budc chuyén doi ddn sang mang truy nhdp quang, cdu triic
FTTB, FTTC, FTTCab sé phdi sit dung mot phdn la cap dong dé chuyén tdi
thong tin dén tdn thué bao va gidm chi phi cho mang. xDSL hoan toan cé thé
cung cdp gidai phdp truy nhdp cho cdc dich vu téc do cao tir khoi ONU ciia
cdu triic truy nhdp quang ndéi trén. Cdc ky thudt xDSL vita ¢6 thé cung cdp
dich vu téc do cao doc ldp, vita cé thé ghép véi mang cdp quang dé truyén
thong tin toi khach hang.

Su phdt trién cdc budc tiép theo ciia mang truy nhdp cdp dong duoc minh
hoa trong hinh 3.10. Ddy chinh la nhitng budc phdt trién tdt yéu thong qua
viéc lap ddt mdi hodc ndng cdp mang cdp sdn cé theo nhiing yéu cdu cho cdc
dich vu bdng rong tién tién. S€ c6 hang loat cdc hudng di khdc nhau nham t6i
cdc dich phi hop vdi thuc té. Cdc hudng déu xudt phdt tir cdp dong danh cho
dich vu thoai dang duoc phdt trién rdt phd bién hién nay nham tan dung dé

cung cdp dich vu bang rong.

’
1 2 EP#1 2
Cap dbng .
ADSL

—

Fiber + VDSL
modems

EP#4 Fiber + VDSL

modems

1998 20j0x 2007

Nghién ciiu vé cong nghé truyén hinh qua mang IP



Ludn van tot nghiép 52 Cao hoc XLTT&TT 2005 — 2007

Hinh 3.10 Lich trinh tham khao trién khai mang truy nhap quang két
hop v6i cong nghé xDSL
EP#1: Cdp dong dich vu thoai - Cdap dong ADSL - Cdp dong ADSL:

phuong an 1-2-2°. Pady la xu huoéng cho cdc nha khai thac mang thdn trong
khi hoai nghi vao nhu cdu cdc dich vu bdang réng va cho rang khd ndng cung
cdp dich vu bang ADSL va VDSL vadn thoan man toan bé nhu cdu cia khdch
hang.

EP#2: Cdp dong dich vu thoai - FTTN512 VDSL - FTTN5/2 VDSL:
phuong dn 1-3-3°. Ddy la hudng di mao hiém véi su bung né nhu cdu dich vu
bdang rong. Voi huong nay sé khong co budc trung gian thong qua cong nghé
ADSL ma hé tro truc tiép cong nghé VDSL va hoan thién khi trién khai cing
VOi $OT quang.

EP#3: Cdp dong dich vu thoai - Cdp dong ADSL - FTTN5/2 VDSL:
phuong an 1-2-3°. Pdy la nhitng budc di thong qua cong nghé trung gian
ADSL/SDSL. Cdc nha khai thdc mang c6 khd ndng cung cdp dich vu khong
doi xitng 8Mbit/s ¢ budc dau tién, & budc tiép theo khi nhu cau lén cao hon thi
cdn thiét phdi chuyén sang cong nghé VDSL xdy dung trén kién triic
FTTN512. Vao thoi diém dé, cdc nha khai thdac cé thé lua chon chuyén doi
toan bo cdc modem ADSL/SDSL tdi ONU bdng cdch thay thé bang modem
VDSL hodc giita chiing ¢ nguyén vi tri va ddt cdc modem DSL mai cho cdc
nhu cdu dich vu mdi. Phuwong dn 3b chinh la phuong dn chuyén doi khong
hoan toan.

EP#4: Cdp dong dich vu thoai - FTTNI28 VDSL - FTTN/28 VDSL:

phuong dn 1-4-4°. Hudng phdt trién nay tuong tu nhu EP#2 nhung voi soé
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Iuong thdp hon. Xu hudéng nay cé wu diém la cdac khoi ONU sé gdn thué bao

hon tuy nhién sé gdp khé khdan khi thuc té viot qud du bdo dich vu.

EP#5: Cdp dong dich vu thoai - Cdp dong ADSL - FTTN/28 VDSL:
phuong dn 1-2-4°. Huong nay tuong tw EP#3 nhung voi ONU ddt gan thué

bao hon.

Vi cdc hudng cé két thic la kién triic FTTNI28 va FTTNSI2 thi can
quan tdm dén cdc buoc trung gian do phu tudc vao du bdo ciia cdc nha khai
thdac sé quyét dinh di theo huéng nao va cé nén ldp ddat ONU khong. Viéc xdc
dinh budc trung gian phu thudc nhiéu vao do thdm nhdp cdc dich vu ma nha
khai thdc cung cdp.

Vi phuong dn thit nhdt, sé khong sw dung dén soi quang, modem ADSL
cung cdp cdc dich vu khong doi xiing khong khi HDSL va SDSL sé duoc diing
cho cdc dich vu doi xiing. Trong truong hop nay sé ho trg cdc toc do 2-
8Mbit/s va ban kinh phuc vu la 2-4,5 km.

Vi cdac phuong dn khdc, soi quang sé duoc lap dat dé cé dugc bdng tdn
réng hon (lén téi 26 Mbit/s) va su dung cong nghé VDSL. Pham vi phuc vu tir
ONU chi trong khodang 300-1000m.

Hinh 3.11 sé cho thdy so sdnh vé mdt gid cd cuia cdc phuong dn phdt trién
theo thoi gian.

Gid si nam 2003 la nam tién hanh ndng cdp, gid thanh chi phi ban ddu va
bdo duong EP#1, EP#3 va EP#5 tuong duong nhau. Nguoc lai, sé phdi dau tu
lon khi chon phuong dn EP#2 hodc EP#4, chi phi ban dau va bdo dudng cao
hon nhiéu J nhiing nam tiép theo do chiing cé khd ndng cung cdp dich vu bdt

ky voi toc do bdt ky. Vao nam 2003, dau tw ban ddau manh & cdc phuong dn
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EPs #3, 3b va #5 do chuyén doi tiw ADSL sang kién triic FTTN512 hodc
FTTNI28. Khi chuyén doi hoan toan thi chi phi sé khd ndng doi véi nha khai
thac. Do la Iy do tai sao lai c6 phuong dn 3b. Trong giai doan sau sé xdy ra
cdc truong hop khdc nhau: ¢ phuong dn EP#I1 chi phi ddu tw ban ddau va bdo
dudng rdt nho thuc chdt la chi bdo dudng. Cdc phuong dn khdc chi phi ddu tw
va bdo dudng hét nhu nam chuyén doi.

Phuong dn EP#3 va EP#S5 c¢6 vé thuc té hon. Chiing két hop trién khai
budc dau ADSL va HISDSL véi mang cdp dong sdn cé va khi nhu cdu ting
lén, kién triic sgi quang sé duoc lap ddt ¢ budc 2. Va nhu vdy viéc trién khai
mang truy nhdp quang két hop voi cong nghé xDSL theo ting budc sé co y
nghia rdt quan trong trong qud trinh quy hoach phdt trién mang ludi.

Trién khai cung cap dich vu thong qua hé thong quang két hop xDSL
Cung cdp dich vu thoai

Dich vu thoai la mot trong nhiing dich vu thiét yéu doi voi khdach hang, nhu
vdy khi cung cdp cdc dich vu vién thong, dich vu thoai gdn nhu la yéu cdu bt
buoc. Khi sit dung hé thong quang két hop voi cong nghé xDSL, ¢6 3 xu hudng
hé tro dich vu thoai (xem hinh 3.12).
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Hinh 3.11. Chi phi liap dat va bao duong cho cac phuong an [7]
i ™y
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Hinh 3.12. Cung cap dich vu thoai doc lap véi dich vu bang rong [7]

Phdn phoi dich vu thoai doc ldp vdi cdc dich vu bdng réng, bo chia duoc
ddt d phia thué bao va OUN cho phép cung cdp dich vu POTS hodc ISDN va
tin hiéu VDSL trén cing mot doi day dan. Mang truy nhdp bdng rong va
chuyén mach PSTN khong nhdt thiét phdi ddt cing mot ché. Hinh 3.12 mé td
gidi phap nay.

Tich hop kénh thoai va hé thong bang rong tai mot vi tri trong mot thiét bi

mang dé dap vng viéc cung cdp dich vu két hop thoai va bang rong. Giong nhu
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truong hop trén, cdc bo chia duoc dat o phia thué bao. Cdc tin hiéu thoai

POTS duoc cung cdp tai ONU. Hinh 3.13 minh hoa truong hop nay.

i AN ’ ON N

=

BB

Lu
ATM

PSTN cC Lu @

NEB

WL

WDSL LIM
VDSL LIM

vDsL CPE
poTs || VDSLNT

{,

el
:POTS
POTS

POTA ::‘x"::c:f: POTS b=ty
splitters splitter POTS

e .

Hinh 3.13. Cung cap dich vu thoai tich hop véi dich vu bang rong
Cung cdp dich vu thoai duoc tdi trén duong truyén quang két hop xDSL.

Nhu vdy ONU sé ¢6 kich ¢d nho hon do khong phdi chita cdc thiét bi POTS
hodc cdc bo chia thoai. Dung luong cua duong truyén VDSL sé tdng lén khi
cdc bang tan thdp thuong duoc sit dung cho POTS va ISDN nhu hai truong
hop trudc duoc tdn dung. Véi cdu tric nay ciing cé thé cung cdp nhiéu kénh
thoai trén mot doi ddy dan dong.

»

AN ONU
%= =22
ATM ) Sl 2l 12| |2
PSTN cc LU S REANES
ME = = |=
WU
\

POTS codec

Hinh3.14. Cung céap dich vu thoai trén dudng truyén quang
két hop xDSL

Bang 3.2. So kénh tuong duong c6 thé cung cap

trén mot duong truyen xDSL
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Tocdo | SO kénh tuong duong khi S6 kénh tuong duong

duong khong dung ky thudt nén | khi dung ky thudt nén

DSL
384 kbitl/s 6 101 40
768 kbit/s 12 t0i 80
1.1 Mbit/s 18 toi 110
1.5 Mbit/s 25 toi 150

Internet téc do cao.

Cdc dich vu béng rong duoc trién khai trén mang xDSL hién nay thuong la
Internet toc do cao. Dich vu cé thé duogc trién khai theo nhiéu cdu hinh khdc
nhau phu thudc vao mang hién tai. Phan nay trinh bay 2 kich ban phu thudc
vao trién khai mang toan ATM, mang truy nhdp ATM va mang 16 IP. Cd hai
truong hop nay déu cé 3 su lua chon cho cdc giao thiic sit dung phdn phoi
dich vu.
a.Moi truong mang ATM

Hinh 3.15 chi ra kich bdn vdi server truy nhdp bdng rong tir xa cung cdp
truy nhdp Internet, lién két nhiéu DSLAM truc tiép hodc thong qua mang 16i
ATM. Khi cdc DSLAM két noi truc tiép vao vao mot BRAS, cic BRAS
thong thuong & ché cdc nha cung cdp mang va ho tro cho mot nha cung cdp
dich vu Internet téc do cao. Khi BRAS két noi thong qua mot mang 161, chiing
thuong J phan bién cia mot nha cung cdp mang. Trong truong hop nay, nha
cung cdp mang chi viéc ddau chéo cic PVC cia khdch hang cho dich vu

Internet téc do cao t6i BRAS. M6 hinh nay hé tro nhiéu nha cung cdp dich vu
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két noi thong qua mot nha cung cdp mang tuy nhién cé chita mot s6 cdc mao
dau du phong do moi khi c6 mot khdch hang mdi dang ky vao mot BRAS cua
cdc nha cung cdp dich vu, cdc nha cung cdp mang phdi cung cdp mot PVC di
qua mang cua ho giita khdach hang va BRAS.

PPPoE flow {option b}

¥

PPPoA flow (option a)

Core
FPD VTP DSLAM ATM B-RAS*
Network

* Service node

Hinh 3.15. Dich vu Internet trong moi truong mang ATM
b.Moi truong mang 16i IP va mang truy nhdp ATM
Day la moé hinh rdt phi hop vdi thuc t¢ mang Viét Nam khi mang NGN cuia
VNPT c¢6 xu huong su dung cong nghé 1P cho mang 16i. Hinh 3.16 mé td
truong hop chiic nang ctia BRAS duogc chia thanh 2 thiét bi, BO tdp trung truy
nhdp L2TP (L2TP Access Concentrator LAC) va mdy chu mang L2TP
(L2TP Network Server LNS) dé cho phép két cudi lop ATM vao mang truy

nhdp.
. PPPoE flow (option b) .| PPPoL2TP flow
y PPPoA flow (option a) .|, PPPoL2TP flow
Core
FPD VTP DSLAM LAC* P LNS
Network
* Service node
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Hinh 3.16. Dich vu Internet trong moi truong mang truy nhap ATM,

mang loi IP

Truyén hinh s6 (DTV)
Truyén hinh s6 cung cdp khd ndng thu nhdn cdc dich vu quang bd phdt tix
vé tinh va mat ddt thong qua cdc duong truyén DSL. Hinh 3.17 mo td cdc

thanh phdn phdn phoi dich vu nay.

Multicast data flow (M-TFTP) Multicast

Data Server

DTV
Application
Server

IPTV system flow (HTTP, SNMP)*

F Y

B Multicast channel flow (MPEG-2 SPTS) Broadcast

Head-end

Multicast channel change flow (IGMP)

F 3
w

Core Service
Network Node

FPD VTP DSLAM

Hinh 3.17 Thiét bi va két néi dich vu truyén hinh s6
Video theo yéu cau

Hinh 3.18 thé hién nhitng thanh phdn khdc nhau cua dich vu video theo
yéu cdu. Dich vu nay cé thé cung cdp truyén hinh sé doc ldp hodc mot nhém
chuong trinh. Néu phdn phoi theo nhém, mot so cdc thanh phdn va két noi sé

phdi phdn chia thanh 2 dich vu.
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Multicast data flow (M-TFTP) Multicast

Data Server

F

VoD
i Application
Server

IPTV system flow (HTTP, SNMP, RTSP)*

F 3

VoD Session
Manager

VoD content (MPEG-2 SPTS) VoD video
pump

F 3

xDSL Core Service
. modem DSLAM Network Node

Hinh 3.18 Thiét bi va két noi dich vu Video theo yéu cau

Két luan

K5 thudt DSL c6 thé cung cdp cdc dich vu da dang vé chung loai, linh hoat
Vvé toc do truy nhdp, khodng cdch va phu hop vdi tieng tinh chdt ciia dich vu do
phdn thanh truyén doi xitng va khong doi xiing. Pong thoi ky thudt DSL la
gidi phdp trung gian vita ndng cao loi ich kinh té, vita ddm bdo vé mdt ky
thudt trong qud trinh quang hod mang truy nhdp. DSL c6 thé diung két hop voi

mang quang tao nén khd ndang phdn phoi dich vu réng hon va hiéu qud hon.
3.1.3 Su phat trién ciia cong nghé nén phim

Trong qud trinh truyén tdai Video tix nguon dén dich cé rdt nhiéu yéu to dnh
huong lam suy giam chdt luong Video: md héalgidi md va cdc tham s6 mang
nhu: ty 1é mdr goi, tré, jitter, bang thong, Cdc nghién citu gan ddy tdp trung
xdy dung mo hinh cho phép ddanh gid chdt luong hinh dnh tir cdc tham s6' lién

quan dén mang truyén dan va cdc hé thong md héa va gidi ma. Cé ba mé hinh
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co bdn: Tham chiéu toan phan (Full reference), Khong tham chiéu (Zero

reference) va Tham chiéu rut gon (Reduced reference).
Tém luogc vé tieu chuan MPEG

Ma héa va giai md Video la mot trong nhitng khdu quan trong trong cdc
iing dung da phuong tién. Hién tai cé hai hé thong tiéu chudn chinh trong viéc
thiét ldp cdc tiéu chudn nén Video. D6 chinh la ITU (International
Telecommunications Union) va MPEG (Motion Picture Experts Group) [12].
Trong nhitng ndm qua cd hai hé thong tiéu chudn nay déu dua ra cdc tiéu
chudn cho viéc md héa va gidi maVideo.

Puoc thiét ldp tir nam 1998, MPEG (Motion Picture Experts Group) la mot
nhém nghién citu thuéc ISO/IEC, cé nhiém vu phdt trién cdc tiéu chudn ma
héa cho hinh dnh va dm thanh ky thudt sé. Cho dén nay, nhém nghién citu nay
da phat trién duogc mot so cdc tiéu chudn cho viéc nén dm thanh va hinh dnh.
Moéi tiéu chudn dvoc dp dung cho nhiing vng dung cu thé va tuong iing cé toc
do bit khdac nhau (xem hinh 3.19).

H.261 H.263 || H.263+ H.263++

ITU 1990 1994/95 1995/96  1997/98 2000 2002

MPEG 1993 1998/99  _1999/00 2001
MPEG-1 MPEG-4|  MPEG-4|  MPEG-4
V1 \¥ V3

Hinh 3.19 Qua trinh phat trién cia cac tiéu chuan ma hoéa [12]
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® MPEG-1: Puoc thiét ké'toc do toi da daén 1.5Mbps. Tiéu chudn nén cho dm
thanh va hinh dnh déng. Puoc ding phd bién cho cdc ting dung Video CD-
ROM va cdc iing dung Video trén Internet (cdc file ¢c6 phan md rong
* mpg). Mot phdn mdo réng ciia tiéu chudn (level 3) dp dung cho ma héa va

nén dm thanh, duoc biét dén voi tén MP3.

e MPEG-2: Puoc thiét ké cho cdc iing dung cé toc do bit tiwr 1.5Mbps dén
15Mbps. Tiéu chudn MPEG-2 dp dung cho Truyén hinh K3 thudt so
(SDTV ), HDTV, phim theo yéu cdau (VoD) va cdc ting dung DVD. MPEG-2
duoc thiét ké dua trén MPEG-1, nhung c6 nhitng yéu cdau ddc biét cho viéc
nén va truyén tdai Truyén hinh Ky thudt so. Mot trong nhiing khdc biét so

voi MPEG-1 do la viéc nén hiéu qua cho Video tich hop.

o MPEG-4: Pugc thiét ké' cho cdc ting dung cé téc do bit rdt thdp cho dén
cdc ting dung c6 téc dé bit rdt cao. Ung dung ciia MPEG-4 la cdc iing
dung da phuong tién trén Internet hay trén mang khong day. Ky thudt nén
trong MPEG-4 dua trén viéc nén theo doi tuong, cdc doi tuong trong cdc
canh Video duoc theo doi riéng ré va duoc nén lai cung nhau. MPEG-4
thuc su la mot tdp cdc tiéu chudn cong nghé nham dam bdo chdt luong
dich vu tir nha cung cdp dich vu néi dung dén nguoi dung cuéi. MPEG-4
bao gom cdc thanh phan sau:

o MPEG-4 Systems

o MPEG-4 Visual

o MPEG-4 Audio

o Delivery Multimedia Integration Framework (DMIF)

o Trong MPEG-4, dm thanh va hinh dnh cé thé duoc luu trit va truyén
riéng biét, thiét bi dau cudi can phdi cé khd ndng két hop cdc thanh

phdn riéng biét nay dit liéu da phuong tién thuc sy dé trinh dién. Thanh
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phdan MPEG-4 Systems mo td moi lién hé giita hai thanh phan dm thanh
va hinh dnh, cho phép tong hop lai néi dung da phuong tién tai ddu

cuoi [12].
® MPEG-7 (Multimedia Content Description Interface): tiéu chudn nay hién
dang dvoc phat trién. Tiéu chudn nay cung cdp qui dinh khung cho cdc noi
dung da phuong tién bao gom cd noi dung video va thong tin diéu khién

(cdc thao tac, loc hay ca nhdn héa,...)

® MPEG-21 (Multimedia Framework): hién tai tiéu chudn nay dang duoc
phdt trién. MPEG-21 mo td cdc thanh phdn cdn thiét va moi quan hé giita
chiing, dé tao nén co sd ha tdng cho viéc chuyén tdi va sit dung noi dung
da phuong tién.
Cac yéu to anh huong dén chat luong phim
Anh hudng bdi hé théng ma héalgidi ma
Dit liéu Video trong cdc ung dung da phuong tién hién nay thuong duoc mda
héa va nén bang MPEG2, MPEG4 Part 10/H.264, Microsoft WMV9/VCI va
mot s6 chudn nén khdc [12]. Cac bé md héa Video thuong hé tro mot khoang
khd rong toc do nén, diéu nay cho phép nhiing lua chon khdc nhau giita chdt
luong va bang thong. Phdan lon cdc phuong phdp nén video déu dua vao viéc
md hod khdc nhau giita cdc frame (inter-frame). Piéu nay cé nghia, thay vi
phdi gui di tdt cd cdc frame, thi chi gii di sy sai khdc cua mot frame voi frame
trucc do. Phuong phdp md héa nay lam viéc t6t voi nhitng video c6 nhiing
thay doi hinh dnh it, tuy nhién sé la dnh hudng ddang ké dén chdt luong hinh
dnh va bang thong néu cé su thay doi lon giita cdc frame hinh dnh. Pa s6 cdc
chudn md héa vita cho phép md héa véi téc do bit cd dinh (chdt luong hinh

dnh thay doi) hay toc bit thay doi (chdt luong hinh dnh it thay doi).
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Cdc phuwong phdp md héa Video néi chung thuong két hop cd kiéu md héa
intra-frame va inter-frame. Trong kiéu md héa intra-frame, mot frame dnh
duogc chia thanh cdc khoi, méi khoi nay duogc bién doi thanh tdp cdc hé s
thong qua bién doi Cosin roi rac. Mot nhém cdc khoi dugc két hop lai thanh
mot thuc thé duy nhdt (slice) va doi khi duoc déng géi vao mot géi. Néu cé 16i
trén duong truyén xdy ra thi cé thé ca mot nhém cdc khoi sé bi mdt, tao nén
soc trong cdc dnh ddi md. Piéu nay xdy ra bdi vi cdc hé s6 cua bién doi Cosin
roi rac trong moi khoi duoc tinh todn dua trén khoi ddu tién trong slice, néu
161 lam mdt thong tin cua khoi ddu tién thi tdt cd cdc khoi con lai trong slice
la khong xdc dinh. Mot vai 16i ¢6 thé lam hong cdu tric ciia frame, do dé
khong cé khd ndng tdi tao lai frame. Vi kiéu ma héa inter-frame (motion
based coding), cdc vector chuyén dong duoc xdc dinh va ma héa cho méi
khoi. Trong cdc hé thong md héa kiéu inter-frame, viéc mdt mot frame cé thé
lam cho cdc frame theo sau né tré nén khong su dung duoc cho dén khi I-
frame tiép theo duoc nhdn, két qud la cé thé thu duoc hinh dnh Video trdng
hay hinh dnh bi déng ciing, chdt luong Video bi suy giam ddng ké. Trong hdu
hét cdc truong hop cdc tiéu chudn md héa Video déu cung cdp khd ndng linh
dong ¢ cd bé md héa va gidi md cho viéc can bang giita chdt luong va toc do.
Viéc hiéu biét ré rang vé dnh hudng cia cdc bé md héa va gidai md Video la
yéu t6 quan trong gép phdn vao viéc ddanh gid chinh xdc cdc dnh huong cia
mang dén chdt luong truyén video trén mang.

Gidi han vé bdng thong

Suw gidi han vé bang thong thuong xdy ra tai lop truy nhdp (thuong la cdc
két noi DSL hay Cable). Néu bdng thong danh sdn khong dii dé truyén mot
Stream Video thi sé xdy ra mdt géi tai cdc bo dém cua bo dinh tuyén, dan dén
viéc suy giam chdt luong Video. Mot vdan dé khd tinh té ciing xdy ra khi md

héa Video véi toc do bit thay doi. Trong truong hop nay, su thay doi hinh dnh
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hay su thay doi cdc frame la dang ké sé lam tdng yéu cdu vé bdang thong trong
mot khodng thoi gian ngdn, diéu nay cé thé gdy 1én hién tuong mdt géi va do
do lam suy giam chdt luong hinh dnh.
Mt goi tin

Sw mdt goéi tin trén mang cé thé gdy ra bdi nhiéu nguyén nhan: su nghén
mang, mdt lién két, khong dii bang thong hay 10i trén duong truyén, v.v... Su
mdt géi thuong xdy ra bung phdt, miic do tdc nghén mang cao gdy nén do mdt
201 cao. Su suy giam chdt luong Video gdy ra boi hién tuong mdt goi tity thuoc

vao giao thiic duoc sit dung dé truyén tdai Video.

Thit nhdt: khi giao thitc UDP dugc ding dé truyén tdi dit liéu video, khi xdy

ra hién tuong mdt goi thi mot vai phdn ciia Video Stream cé thé bi mat.

Thit hai: khi giao thitc TCP duogc ding dé truyén tdi dit liéu video, khi mot
201 bi mdt thi sé cé yéu cdu truyén lai géi da bi mdt, diéu nay lam su thiéu hut

bo dém tai set-top-box, gdy lén hién tuong ditng hinh.

Khi truyén Video bdng giao thitc UDP, hién tuong mdt goi cé thé lam hong

mot phdn hay tham chi hoan toan cdc frame.
Nghén tai mdy chu

Khong hdn moi yéu té dnh hudng dén chdt luong Video déu gdy ra bdi
mang, néu mdy chu cung cdp dich vu VoD phdi phuc vu toi da s6 nguoi ding
theo khd ndng cua né, diéu nay sé gdy ra su tdac nghén tai mdy chii cung cdp
dich vu. Su tdc nghén nay gdy ra hién tuong ding hinh qud ldu tai phia ddu
cudi. Bé giam tdi cho mdy chii dich vu cé thé dung cdc giao thitc phii hop nhu
UDP Multicast. Nhung giao thitc nay chi phit hop khi c6 mot s6 luong lon

nguoi diung xem cung mot noi dung tai cung mot thoi diém.

Jitter va Timing drift
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Jitter la khdi niém ding dé mo td su khdc nhau ciia khodng thoi gian di tir
nguon dén dich ciia cdc goi tin. Jitter cang lon khi xdy ra nghén mang hay tdc
nghén tai mdy chii dich vu. Jitter cé thé gdy ra tran bo dém tai set-top-box,

gdy lén hién tuong dimg hinh tai dau cudi.

Hién tuong Timing drift xdy ra khi dong ho tai dau giti va dau nhdn cé su
sai khdc nhau vé toc do, gy ra su tran ving dém tai ddau nhdn. Pé han ché su
dnh huong cua hién tuong nay, yéu cdu phia ddu nhdn phdi hiéu chinh lai toc
do cuia dong ho cho phu hop dé tranh hién tuong tran bo dém.

Cdc mo hinh va chi tiéu ddanh gid
Nhu nhitng phdn tich ¢ phdn trén, cé nhiéu yéu té' lam suy giam chdt luong

hinh dnh khi truyén tdi qua mang IP, bao gom cdc dnh hudng cua viéc md

héalgidi md va cdc tdc dong ciia mang truyén tdi. Viéc mé hinh héa cdc tdc

dong nay la mot van dé khd phiic tap vi nhitng dnh hudng nay phu thudc nhiéu
vao kiéu mda héa, cdc thuéc tinh va cdu hinh ciia hé thong cu thé. Hién tai cé
khd nhiéu thudt todn ddnh gid chdt luong video, nhung déu chua thong nhdt.

Mot cach tong qudt cé thé phdn loai thanh ba mé hinh gidi thudt danh gid

chdt luong Video chinh:

o MO0 hinh tham chiéu ddy du (Full-reference - FF): M6 hinh FF cung cdp
gidi thudt cho phép so sanh truc tiép Video nguon va Video thu duoc tai
dich.

o Mo hinh khong tham chiéu (Non-referencelZero-reference - ZF): Gidi
thudt moé hinh nay chi phdn tich chdt luong Video thu duoc tai dich.

o Mo hinh tham chiéu rut gon (Reduced-Reference/Partial-reference - RR):
Gidi thudt mé hinh nay cho phép trich mot vai tham soé tir dau vao dem so

sdnh voi cdc tham so tuong duong tai ddu ra.
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Mo hinh tham chiéu day du

Nhitng gidi thudt trong mé hinh tham chiéu ddy du thuc hién so sdnh chi
tiét giita hinh anh dau vao va dau ra cua hé thong. Viéc so sanh nay la mot
qud trinh tinh todn phiic tap khong chi bao gom qud trinh xit 1 theo diém dnh
ma con theo thoi gian va khong gian giita dong dit liéu Video ddu vao va dadu
ra. Két qud ctia cdc gidi thudt tham chiéu day du khd phit hop voi cdc két qud
ddnh gid chu quan (MOS), tuy nhién cdc gidi thudt nay chi duoc s dung trong
mot s6 ting dung nhdt dinh, vi du nhu: cdc ting dung trong phong thi nghiém
hay cdc thit nghiém trudc khi trién khai.

Mot trong nhiing gidi thudt ra doi som nhdt ciia mo hinh tham chiéu day du
la PSNR (Peak Signal to Noise Ratio). Theo diing nghia cua thudt ngit si
dung, gidi thudt nay ddnh gid ty so giita gid tri lon nhdt cua tin hiéu trén tap
dm, gid tri nay tinh theo dB. Thong thuong gid tri PSNR duoc coi la tét ¢ vao
khodng 35dB va nho hon 20dB la khéng chdp nhdn duoc. Hién nay PSNR

duoc ding rong rdi trong ky thudt ddnh gid chdt luong hinh danh va Video.

Bén canh gidi thudt PSNR hién tai c6 khd nhiéu cdc gidi thudt cho mo hinh
tham chiéu ddy di da duoc phdt trién vi du nhu: MPOM (Moving Pictures
Quality Metric -1996) cua EPFL Thuy Sy, VOM (Video Quality Metric -1999)
cua Vién nghién citu Vién thong My (NTIA ITS) va CVQE (Continuous Video
Quality Evaluation -2004). Cac gidi thudt nay phu hop cho cdc uing dung
Video c6 toc do bit thdp. Trong ba gidi thudt trén chi cé gidi thudt VOM duoc
tiéu chudn va duoc tich hop trong tiéu chudn ITU-T J.144 [12].

Cung voi ITU t6 chitc VQEG (Video quality Experts Group -1997) ciing
tham gia nghién citu, ddanh gid chdt luong Video. VQEG thiét ldp hai giai
doan thit nghiém, giai doan I kiém tra muoi gidi thudt tham chiéu ddy du (bao

gom cd PSNR), két qud cho thdy cdc gidi thudt la tuong duong. Giai doan II
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cua thir nghiém sé tién hanh thit nghiém vdi soé luong gidai thudt it hon, nham
ddnh gid va dua ra khuyén nghi s dung gidi thudt nao sé cho két qud tot hon
[12].

Mo hinh khong tham chiéu

Cdc gidi thudt cho moé hinh khong tham chiéu noi chung phit hop cho viéc
gidm sdt, phan tich truc tuyén chdt lugng Video tai ddau cudi (in-service). Kiéu
thudt todn nay cé thé xem xét cdc yéu té dnh hudng it hon thudt todn trong mo
hinh tham chiéu toan phdn, chinh vi thé’ ma mé hinh nay cé thé trién khai
trong nhiéu ngit canh hon. Thiét ké cdc gidi thudt cho mé hinh khéong tham
chiéu la mot cong viéc khé khdn, chinh vi thé ma hién tai chi c6 mot vai
phuong phdp duoc dé xudt, mot vai cong ty dua vao trong san phdm thuong
mai cua ho va duoc coi la bi mdt cong nghé.

Hién nay gidi thudt va cdc tham sé ddanh gia trong mo hinh khong tham
chiéu van dang dvoc tiéu chudn héa. Mot s6 tham sé danh gid trong mo hinh

khong tham chiéu da duoc dinh nghia nhu sau:

o VSTQ - Video Service Transmission Quality Tham s6 khong phu
thudc vao hé thong mda héalgidai md, chi phu thudc vao mang truyén tdi
Video.

o VSPQ - Video Service Picture Quality Tham so phu thudc hé
thong md héalgidi ma.

o VSAQ - Video Service Audio Quality Tham so ddanh gid chdt
luong dm thanh.

o VSMQ - Video Service Multimedia Quality Tham soé tong hop
danh gid chdt luong dm thanh va hinh dnh két hop.

o VSCQ - Video Service Control Quality Tham s6 ddnh gid chdt

luong diéu khién Video (vi du nhu: thoi gian ddp ting).
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Mo hinh tham chiéu rit gon

Gidi thudt trong hinh tham chiéu rit gon khong s dung toan bo tin hiéu
Video tham chiéu, chi mot phdn thong tin tham chiéu dvoc truyén dén bo so
sanh thong qua mot kénh dit liéu riéng. Bang thong danh cho kénh dit liéu nay
tiy thudc vao diéu kién rang budc cua ting ving dung. Hién tai cé nhiing gidi
thudt cho phép bdang thong ding cho thong tin tham chiéu chi yéu cau nho hon
10Kbps.

Nguon B6 ma hoa Bo giai ma tin hiéu
Video =i Video Video Video
Mang truyén tai
Video
Bo trich thanh
phan tham chiéu
. . Thanh phan
i T Thanh phan da gidi ma '
Bg trich tham chiéu )
thanh pl’?én I . . I T T . . h- Bf) danh glé chat Chi 56
tham chiéu Kénh tham chiéu luong Video chat lugng

Hinh 3.20 M6 hinh trién khai tham chiéu khong day du [12]

Thanh phan tham chiéu duogc trich tiv nguon Video giii dén dich va duoc sie
dung dé danh gia chdt luong. Moi truong truyén Video cé thé xdy ra mdt géi,

nhung kénh gii thanh phan tham chiéu duoc gid si la khong bi mdt goi.

Mpeg-2 dugc md rong dua trén chudn Mpeg dé hé tro viéc nén dit liéu dé
truyén Video so chdt luong cao. DE hiéu duoc tai sao nén Video la rdt quan
trong, ta cdn tim hiéu bdng thong (Bandwidth) cdn thiét dé truyén cdc khung

hinh Video s6 khong nén.
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PAL (Phase Alternate Line) la chudn dé truyén tin hiéu truyén hinh tuong
tu (Analog) duoc sir dung & khd nhiéu nudc trén thé gioi. Khung hinh TV ding
PAL khong nén doi hoi bang théong rdt lon t6i 216 Mbps, lon hon rdt nhiéu
khd ndng cua truyén soéng radio. Mot s6 nucc diung hé thong Analog TV la
NTSC. Hé thong nay cung cdp cdc thong tin vé mau sdc kém trung thuc hon
Vvoi 11 1é truyén cdc khung khdc nhau.

Tin hiéu NTSC khong nén doi hoi dung luong duong truyén thdp hon khong
dang ké & mitc 168 Mbps. HDTV yéu cdu bdng thong t6i thiéu la 1 Gbps.

Mpeg-2 cung cdp cdch nén cdc tin hiéu Video sé thanh cdc miic cé thé qudn ly

duoc. Khd ndng nén Video cua Mpeg-2 liét ké theo bang 3.3 [12]:

Bang 3.3 Kha nang nén Video cia Mpeg-2

<0.384 Mbps Video conference (MPEG-4)
<1.5 Mbps Video in a window (MPEG-1)
1-2 Mbps VHS quality ful screen (MPEG-2)
2-3 Mbps Broadcast NTSC (MPEG-2)
4-6 Mbps Broadcast PAL (MPEG-2)
8-10 Mbps Professional PAL (MPEG-2)
12-20 Mbps Broadcast HDTV (MPEG-2)
27.5-40 Mbps DVB satellite multiplex (MPEG-2 Transport)
32-40 Mbps Professional HDTV (MPEG-2)
34-50 Mbps Contribution TV (MPEG-2-1)
140 Mbps Contribution HDTV (MPEG-2)
168 Mbps Raw NTSC (uncompressed)
216 Mbps Raw PAL (uncompressed)
270 Mbps Raw contribution PAL (uncompressed)
1-1.5 Gbps Raw HDTV (uncompressed)

Do chudn Mpeg-2 cung cdp khd ndng nén rdt cao bang cdach ding cdc

thudt todn tiéu chudn, né trd thanh chudn cho TV s6'véi cdc ddc tinh:

* Nén Video tuong thich voi Mpeg-1.

* Ché'do Full-screen két hop vdi cdi tién chdt luong Video (cho TV va man
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hinh PC).

e Cdi tién md hod Audio (chdt luong cao, mono, stereo...).

* Truyén phoi hop nhiéu thanh phdan.

* Cac dich vu khdc.

Cdc hé thong sit dung Mpeg-2 dang rdt phdt trién nhu: TV s6, VoD, Digital
Versatile Disc (DVD)...

Thudt todn nén Video Mpeg-2 dat duoc khd ndng nén cao nho loi dung su
du thira thong tin Video. Mpeg-2 loai bo cd du thita vé khong gian va du thiia

vé thoi gian trong cdc canh Video.

Du thita thoi gian xudt hién khi cdc khung Video lién tiép hién thi hinh dnh
ciia nhitng hinh dnh giong nhau. Né chita cdc hinh dnh gdn nhu khong doi
hodc thay doi rdt nho giita cdc khung hinh lién tiép. Du thita khéong gian xdy
ra khi mot phdn cua dnh duoc tdi tao lai (véi thay doi khong dang ké) trong
mot khung Video.

Dir liéu tir cdc Macroblock can duoc md hod sé duoc dua dén cd bo trir
(Subtractor) va bo dodn chuyén dong (Motion Estimator). Bé dodn chuyén
dong sé so sanh cdac Macroblock moi duoc dua vao nay voi cac Macroblock
da duwoc dua vao truée dé va duoc luu lai ding dé tham khdo. Két qud la bo
dodn chuyén dong sé tim ra cdac Macroblock trong khung hinh tham khdo gdn
giong nhdt véi Macroblock mdi nay. Bé dodn chuyén dong sau dé sé tinh todn
Vector chuyén dong (Motion Vector). Vector nay sé ddc trung cho su dich
chuyén theo cd hai chiéu doc va ngang ciia Macroblcok méi cdn md hod so
vOi khung hinh tham khdo. Luu y rang Vector chuyén dong cé do phdn gidi

bdng mot nika do thuc hién quét xen ké.

B¢ dodn chuyén dong ciing dong thoi gui cdc Macroblock tham khdo duoc

goi la cdc Macroblock tién dodn (Predicted Macroblock) t6i bo trix dé triv véi
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Macroblock mdéi can md hod. T do ta sé duoc cdc sai so tién dodn (Error
Prediction) hodc tin hiéu dw, chung sé ddc trung cho sy sai khdc giita
Macroblock cdan tién dodn va Macroblock thuc té€ can md hod.
Tin hiéu du hay sai s6 tién dodn nay sé dugc bién doi DCT, cdac hé sé nhdn
duoc sau bién doi DCT sé duoc luong tir hod dé lam gidm s luong cdc bit cdn
truyén. Cdc hé s nay sé duoc dua t6i b6 md hod Huffman, tai ddy so bit ddc
trung cho cdc hé so tiép tuc duoc lam giam di mot cdach dang ké. Dit liéu tir
ddu ra ciia ma hod Huffman sé duoc két hop voi Vector chuyén dong va cdc
thong tin khdc (théng tin vé I, P, B-picture) dé giti t6i bo gidi md.
Doi voi truong hop P-picture, cdc hé s6 DCT ciing duoc dua dén bo gidi ma
noi bé (nam ngay trong bé ma hod). Tin hiéu du hay sai so tién dodn duogc
bién doi nguoc lai dung phép bién doi IDCT va duoc cong thém vao khung
hinh ditng trudc dé tao nén khung hinh tham khdo (tién dodn). Vi dit liéu
khung hinh trong b6 md hod duoc gidai mda luon nho vao bo gidi ma noi bo
ngay chinh bén trong bo md hod, do dé cé thé thuc hién thay doi thit tu cdc

khung hinh va diing cdc phuong phdp tién dodn o trén.

Qud trinh khoi phuc lai khung hinh tai bé giai md la hoan toan nguoc lai.
Tir ludng dit liéu nhdn duoc & ddu vao, Vector chuyén dong duoc tach ra va
dua vao bo bu chuyén dong (Motion Compensator), cdc hé s6’ DCT duoc dua
vao bo bién doi ngugc IDCT dé bién tin hiéu tix mién tdn sé thanh tin hiéu ¢
mién khong gian. Doi véi P-picture va B-picture, Vector chuyén dong sé duogc
két hop voi cac Macroblock tién dodn dé tao thanh cdc khung hinh tham khdo.
Khong can thiét phdi luén nén moi khung hinh Video cing mot miic do, mot
phdn ctia Clip c6 thé c6 do du thita khong gian thdp (dé la cdc hinh dnh phiic
tap) trong khi dé cdc phan khdc ciia Clip lai ¢6 do du thira thoi gian thdp (cdc
cdnh chuyén dong nhanh). Vi thé dit liéu Video dwong nhién sé ¢ cdc ti 1é nén

(Bit rate) thay doi trong khi viéc truyén dit liéu thuong yéu cdu téc do cé dinh.
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Chia khod dé diéu khién toc do truyén la trat tu dit liéu da nén trong bo dém
(Buffer). Viéc nén cé thé duoc tién hanh véi viéc loai bé mot vai thong tin da
duoc lua chon. Anh hudng nhd nhdt doi véi chdt luong toan bo khung hinh ¢é
thé dat duoc bang cdch b bot cdc thong tin chi tiét. Diéu nay ddm bdo gidi
han ti 1é nén dit liéu trong khi chdt luong ciia khung hinh suy gidm toi thiéu.
Mpeg-2 bao gom co ché nén trong mot pham vi rong. Mot boé md hod voi
co ché nén phdi phi hop véi mot hodc doan canh riéng biét. Noi chung bé ma
hod rdt phiic tap, né phdi lua chon duoc co ché nén thich hop nhdt bdi vdy
tang chdt luong khung hinh doi voi ti 1é nén dit liéu truyén. Bo gidi mda Mpeg-2
ciing ¢6 nhiéu kiéu, khd ndng da dang va cdc lwa chon khi két noi.
S6 luong cdc Level va Profile dugc dinh nghia cho viéc nén Video Mpeg-2. Hé
thong Mpeg-2 duoc phdt trién trén mot tdp nao doé cdc Level va Profile:
e Profile: chdt luong cuia Video.
e [Level: do phan gidi cua Video.
Hé thong co bdn voi tén MP@ML (Man Profile Man Level) nén dit liéu

Video tw 1-15 Mbps. Cdc Level khdac nhau nhu: High Level, High Level 1440,
Low Level va cdc Profile nhu: Simple, SNR, Spatial, 4:2:2 & High.

Cdc bo giai ma dién hinh:
e 720x576 x 25 fps (PAL CCIR 601 ).
e 352x576 x25 fps (PAL Half-D1).
o 720 x480 x 30 fps (NTSC CCIR 601).
o 352 x480 x 30 fps (NTSC Half-D1 ).
Hdu hét cdc bo giai md déu ho tro Mpeg-1 :
o 352 x288 x25 fps (PAL SIF).
o 352 x240 x 30 fps (NTSC SIF).
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Chudn Mpeg-2 dinh nghia mot su phoi hop md hod Audio. Audio s c6 thé
dugc md hod trong cdc dang md hod khdc nhau & cdc ti 1é nén khdc nhau.
Mpeg-2 ciing cung cdp cdc ho tro cho viéc truyén dit liéu, Mpeg-2 phdn biét
hai kiéu dit liéu:

o Service Information: thong tin vé Video, Audio va Data truyén boi Mpeg-2.

® Private Data: thong tin nguoi su dung hodc thiét bi thu.
Cong nghé nén va gidi nén mdi sé cung cdp noi dung phim chdt luong gan nhu
DVD trén nhitng két noi Internet bang thong rong.

N6 ¢6 khd ndng nén cdc noi dung gidi tri nho di, cho phép nguoi dung tdi
phim (nhitng file lom) ngay cd khi ho s dung nhiing két noi téc do chdam.

Diéu nay rdt quan trong doi vdi cdc nha cung cdp ndi dung va nguoi ding,
bdi vi né lam giam thoi gian download va cung cdp chdt luong Audio va
Video tot hon.

Sir dung cong nghé nén mdi sé thiic ddy viéc "hoi tu'" thi truong tiéu ding,
mot y tuong duoc mong doi tir ldu trong viéc cung cdp ndi dung gidi tri truyén

thong cho cdc mdy tinh cd nhdn két noi Internet.

Cong nghé mai sé bdo vé noi dung cua nguoi so hitu bdan quyén dir thong
tin duoc tdi vé dia ciing cua nguoi sit dung theo kiéu vita tdi vita nghe truc tiép
it Internet. Khi noi dung duoc cung cdp, nguoi dung sé phdi cé dang ky va
nguoi so hitu noi dung cé thé chi dinh nhitng diéu kién sit dung. Ho cé thé yéu
cdu nguoi ding trd tién, cung cdp dia chi E-mail va dua ra mot thoi gian gidi

han ma nguoi diung duoc phép sir dung.
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3.2 Cac thiét bi phan citng

Mot gidi phdp IPTV hoan chinh bao gom it nhdt 6 yéu t6: Content Creator,
Server streaming, Chuyén mach Media, mang IP bdng rong, Set-Top Box va

Middleware (xem hinh 3.21).

Hinh 3.21 Hé thong IPTV dién hinh [11]

- Content Creator la mot thiét bi dau cudi va hoat dong nhu mot Gateway
truyén thong. Ddu tién, noi dung Video chuyén téi Content Creator trudc khi
duoc phdn phdi qua mang. Néu tin hiéu dén ¢ dang Analog né sé ma hod
thanh tin hiéu s6 (MPEG). Néu tin hiéu dén la dang s6 nhu DVB-S, né sé gidi
diéu bién, tach kénh va chuyén ma cdc luong tin hiéu. Luong dit liéu (chuong

trinh) tir Content Creator duoc gui dén cdc Streaming Server.

- Streaming Server: thuc hién nhiéu chiic nang trong hé thong. Chiing nhdn
cdc noi dung s6 moi duoc ma héa tir Content Creator, truyén tiép hodc luu
lai, cdc Server nay luu giit noi dung duoc ma héa theo ky thudt s6' va chuyén
no qua mang IP bdng rong. Streaming Server ciing co chuic ndang ddp ung su
tuong tdc vdi cdc thué bao va cdc yéu cau. Noi chung, Streaming Server phdi
c6 khd ndng trién khai cao, dé dang xit ly cdc 16i, dung luong hé thong 16n va

mitc thong luong cao.
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- Bo chuyén mach (media switch): la thiét bi diéu khién ciia cd hé thong.
N6 giam sdt va diéu khién sy hoat dong cua Content Creator va Streaming
Server theo thoi gian thuc. Media Switch ciing theo doi su luu giit cdc phdn
Video duoc phdn phoi giita cdc Streaming Server va nhdn cdc yéu cdu cua
thué bao, huong cdc mdng (segment) dén Streaming Server va phoi hop hoat
dong cua Streaming Server. Media Switch cung cdp giao dién cho hé thong
qudn 1y cho phép cdc nha van hanh ldp cdu hinh, giam sdt va diéu khién cdc

Streaming Server va Content Creator trong hé thong.

- Mang IP bdng réng: la mang truyén tdi cdc luong dit liéu. Khong nhu cdc
mang tiéu chudn IP cung cdp dich vu khdc, phién bdn mang IP bdng rong cé
ddi tdn rong hon nhiéu va ndang cao chdt luong dich vu QoS. Pé truyén phdt
truyén thong hiéu qud hon, né ho tro IP don huong va da huong dong thoi ho
tro streaming IP va diéu khién cdc giao thitc. Duong truc ciia mot hé thong
nhu vy la mang cdp véi chuyén mach 16p 3. Mang phdn phoi (last mile) cé

thé la bdt cit phuong thiic bing rong nao, bao géom cd DSL hodc FTT[x] [11].

- Set-Top Box (STB): nhdn cdc ludng tin hiéu va gidi ma né dé hién thi trén
man hinh tivi. STB nhdn cdc luong tin hiéu qua thiét bi CPE (Customer
premise equipment) nhu mot modem ADSL. Ngoai ra, né cung cdp mot giao
dién nguoi sit dung dé khdch hang cé thé tuong tdac voi cdc Server Video. Cudi
cung, STB cung cdp mét giao dién Analog cho cdc TV Analog - dang pho bién
hién nay- vi vay né mang lai su chuyén doi dé dang tiw TV Analog lén TV K5y

thudt so.

- Middleware la phdan mém két hop cdc phdan khdc nhau cia IPTV thanh
mot hé thong hoan chinh. Middleware qudn ly tai sdan, kénh, lich phdt song
truyén thong, tinh gid, an ninh va truy nhdp cé diéu kién. N6 phu trdch qudn

Iy hé thong va con c6 cdc chitc ndang qudn 1y khdc.
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Kha nang nang quy moé

Diéu quan trong la gidi phdap IPTV phdi cé thé ndng cdp dé bat kip nhiing
yéu cdu trong tuong lai. Khd ndng ndng cdp cé thé duoc xdc dinh theo s thué
bao (mét chiic ndng cua Streaming Server va Content Creator), s6 luéng vi cé
thé c6 nhiéu luongl/l thué bao (ciing la mot chitc ndng ciia Streaming Server
va Content Creator) va dung luong hé thong hodc s6 gio cung cdp ndi dung
dadp ting cdc yéu cdu.

Cdc phuong phdp ddp itng yéu cdu vé ndng cdp phit hop voi IPTV la mang
tap trung, phdn phoi hodc két hop cd hai loai. Trong cdu triic tdp trung, tdt cd
noi dung duoc chita trong Streaming Server tai mot dia diém trung tam, cdc
luong s’ liéu theo yéu cdu duoc truyén ti dia diém trung tdm nay dén khdch

hang qua mang cdp dwuong truc va mang truy nhdp.

Trong cdu triic phdn tan, noi dung duoc luu trong Streaming Server tai cdc
dia diém khdc nhau, méi dia diém cé chuyén mach riéng, tdt cd cdc dia diém
duoc noi két qua mang cdp bang rong. Trong cdu triic nay, cdc luong tin hiéu
video tir Content Creator dugc phdn phoi tai Streaming Server qua toan bo
mang IPTV . Media Switch trong mang cé vai tro dé tim ra topo ciia mang va
kiém sodt vi tri ting phdn ciia noi dung trong toan b hé thong. Noi dung
duoc sao chép lai dén mot dia diém khdc theo yéu cdu dua trén thudt todn do

tim [11].

0 hé thong hon hop, noi dung duoc luu lai trong cdc Streaming Server ddt
tai cdc vi tri khdc nhau. Ciing nhu trong cdu triic phdn tdn, tdt cd cdc dia
diém duoc két noi qua mot mang cdp bdng rong - trir cdc Video Server trong
mang IPTV chi chita nhitng néi dung chinh, trong khi cdc Video Server tai dia
diém trung tam cé vai tro nhu mot mdy chii luu trit chita tdt cd cdc noi dung.

Cdc luong Video tir Content Creator dugc gui dén mdy chi luu trit trung tdm
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nay, sau dé noi dung duoc phdan phoi dén tdt cd cdc dia diém dua trén thudt
todn do tim. Trong cdu hinh hon hop nay, khdach hang duoc phuc vu bdi nhiing
mdy Server gan ho nhdt. Néu noi dung yéu cdu khong o trong Server trong

khu vuec, né sé dugc chuyén dén tir Server luu trit.

Mot trong nhitng thdch thiic cua IPTV la cdc khdach hang khong chdp nhdn
viéc xem tivi qua mang IP néu chdt luong cua né thdp hon tivi truyén qua
mang cdp va vé tinh. Vi nhiing ly do nay, mang IPTV phdi c6 do kha dung
hoan hdo, tuyét doi khong cé trd ngai nao trong hoat dong cua cdc dong so
liéu. Thém vao do, mang IPTV can phdi bao gom viéc dam bdo QoS nhu mot
phan trong toan bo dich vu. Cudi cing, cdc thiét bi truy nhdp IP bdng rong
phdi hé tro QoS, da hudng va ndng cdp lén VDSL va cdc cong nghé cé toc do

bit cao khac.
Cac chuan nganh

Hé thong IPTV dua trén cdc chudn cong nghiép cé thé lap ddt vao cdc
mang hién cé mot cach dé dang va nhanh chéng hon ciing nhu quan 1y hiéu
qud hon trong thoi gian dai. Ngoai ra, bdi vi cdc chudn cé xu hudng thay doi
theo thoi gian, ly tudng la mot gidi phdp IPTV ¢6 thiét ké theo md trung gian
(codec-neutral) dé hoat dong vdi bdt ky chudn nao la chudn chinh ciia nganh
vao mot thoi diém bdt ky.

Chi phi trién khai lap dat thap

Ddu tu I6n vao co sd ha tang hé thong cé thé la mot rao cdn cho viéc dua
dich vu vao khai thdc va phu thudc vao cong nghé méi. BE canh tranh véi cdc
dich vu truyén hinh cdp hién cé, diéu bdt budc la cdc dich vu IPTV phdi cé
chi phi trién khai ldp ddt va qudn 1y thdp dé cdac dich vu IPTV c¢é thé dén voi
hang nghin, hang triéu thué bao ma van mang lai miic thu nhdp thoa ddng cho

cdc nha cung cdp. Su lua chon cdc cong nghé bang rong ciing dnh huong dén
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chi phi ldp ddt trién khai. Vi du nhu gidi phdp IP DSLAM mdi c¢é gid thdp da
loai bo 16p giita ATM c¢6 chi phi cao, tir dé gidm chi phi cung cdp dich vu dén

ting thué bao va gidm thoi gian hoan von néi chung.
Trién khai qua mang IP

Sau bo phdn ciia mot hé thong IPTV tuong tdc voi nhau dé truyén phdt cdc
chuong trinh truc tiép hodc thu trudc, cdc chuong trinh theo yéu cdu hodc két
hop cd hai loai.

- Tin hiéu truyén hinh truc tiép duoc dua vao Content Creator noi chiing
duoc md hod/chuyén ma thanh dang MPEG va giti dén Streaming Server.

- Streaming Server chuyén tiép cdc dong tin hiéu dén mang IP bdng rong
va luu lai trong & ciing.

- Mang IP bdng rong phdt cdc luong tin hiéu nay dén thiét bi co so cua
khdch hang, cdc thiét bi nay nhdn cdc tin hiéu va gui chiing dén STB.

- STB giai md cdc tin hiéu va phdt lai trén tivi

Néu bdt cit khi nao khdch hang ddp ving lai cdc diéu khién nhu PVR ciia
IPTV , vi du nhu PAUSE, dong tuong tdc nhu sau:

- Khdch hang gui mot yéu cdu qua diéu khién tix xa dén STB

- Set-top box nhdn yéu cdu trudc va chuyén lai né dén Media Switch

- Media Switch xdc dinh Streaming Server voi Media duoc yéu cdau, huong
yéu cdu dén cac Streaming Server dé va diéu khién hoat dong cua cdc thiét bi
nay.

Streaming Server ddp ting lai yéu cdu bang cdch ngiing cung cdp dong
Stream.

- Cdc yéu cdu tiép theo ciia khdch hang duoc giti truc tiép dén Streaming
Server va dugc xit Iy tai dé cho dén khi mot thao tdc chuyén tiép dén mot diém

truyén hinh truc tiép duogc thuc hién hodc khdch hang chuyén sang kénh khdc.
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Mot dong tuong tdc dién hinh ciia Streaming - video theo yéu cdu (Xem
hinh 3.22).

- Khdach hang lva chon xem mot noi dung da duoc luu.

- Set-top box nhdn yéu cdu trudc va giti né tro lai Media Switch.

- Media Switch xdc dinh Streaming Server voi ndi dung duoc yéu cdu va
gui yéu cdu dén cdc Streaming server dé dong thoi phoi hop cdc thao tdc.

- Streaming Server ddp iing lai yéu cdu, goi ra ndi dung duoc luu va giui
dén mang bang rong noi ndi dung duoc truyén dén khdch hang.

- Cdc yéu cdu tiép theo ciia khdch hang duoc giti truc tiép dén Streaming
Server va duoc ddp iting tai dé cho dén khi khdch hang chuyén sang chuong
trinh khac [11]

=
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Hinh 3.22 Dong tuong tac giita cac bo phan khi phat chuong trinh
video theo yéu cau [11]
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3.3 Cac giai phap phan mém

Trong phdn nay chiing ta néu cdc gidi phdp phan mém ma chi yéu la cdc
phdan mém ting dung phuc vu cho viéc xem cdc chuong trinh nhu: phim, ca
nhac va cdc loai da phwong tién. D6 chinh la viéc tim hiéu cdc Media Players.

Ta minh hoa viéc sit dung IPTV nhu Media players cé thé cho phép nguoi
sit dung xem hodic nghe cdc chuong trinh bao gém phim va cdc kiéu khdc ciia
Video media truc tiép tir Internet hodc luu lai nhu mét file trén mdy tinh.

C6 bon loai Media players thuong duoc su dung: Microsofts Windows
Media Player, Apple Computers QuickTime, Real Networks RealPlayer va
Macromedias Flash Player.

N6i chung bon loai dé cé nhiéu diém tuong dong, tuy vdy vdn cé nhiing
diém khdc.

Chiing ta sé nghién citu chu yéu vé Windows Media Player vdi cdc phién
ban moi hién nay. Do la Windows Media Player 9 va Windows Media Player
10.

3.3.1 Microsofts Windows Media Player

Microsofts Windows Media Player duogc cdp nhdt lién tuc tw khi phdt hanh
cdch ddy hon muoi ndm, bdy gio da cé phién bdn thir 10, phan mém nay cho
phép nguoi sit dung thiét ldp va chay cdc Multimedia. Nguoi sit dung cé thé
nghe cdc loai dm thanh: Internet radio, sao chép nhac dén cdc thiét bi cam
tay va xem nhitng kiéu khdc ciia Media, ngoai ra con cé thé copy va xem qua
DVD, CD, va cudi cing la HD-DVD [1]. Windows Media Player cé thé duoc
xem nhu miéu td mot t6 hop ciia radio, truyén hinh va hinh dnh duoc két hop

vao mot ung dung don.
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Trong phdn nay, trudc tién ching ta sé quan tam vé Windows Media
Player 9. Ddu tién sé tim hiéu moi quan hé giita cdc chiic ndng ciia chiing va
sau do sé dén phién bdn cudi cung- Windows Media Player 10. Cd hai phién
bdn déu duogc ndng cdp truc tiép tix phién bdn dau tién ciia Windows Media
Player va cung cdp cd phuong thiic truyén phim dén cdc thiét bi cam tay va
duoc xem nhu Video Streaming.

Windows Media Player 9

Hinh 3.23 minh hoa Windows Media Player 9 voi niit chon Media Guide.
Nhdp trén nut dé sé hién thi danh sdach phim va Music Videos.

Xem trong hinh 3.23, niit Media Guide cho phép nguoi sit dung chon bai
hat, phim, cdc chuong trinh gidi tri, Radio, Site Index va Windowsmedia.com.
Chon Site Index sé hién thi website Windowsmedia.com

Cdc nut chon (Buttons)

Bén trdi cvia s6 la mot loat cdc niit chon dvoc diua ra trong hinh 3.23, voi
niit chon Media Guide. Nut trén cung vdi tiéu dé la Now Playing, cho phép
nguoi sit dung cé thé sit dung phim néng Tab + Enter hodc cé thé chon niit

Radio Tuner dé nghe nhac.
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Hinh 3.23 Windows Media Player 9, v6i niit chon Media Guide , hién thi
bo suu tap vé cac loai phim va cac tuy chon nghe radio.

Ba niit trong khung bén trdi cuia Windows Media Player 9, niit vdi tiéu dé
Copy from CD, cung cdp cho nguoi sit dung vdi khd ndng nghe nhac CD.
Nguoi st dung ciing cé thé copy bai hat vé ca sy ciing nhut thong tin vé album.
Playlists

Niit chon thir tw vdi tiéu dé la Media Library, cho phép nguoi sit dung tao
va thém cdc muc Playlists, gom cdc file Audio va Video. N guoi sit dung cé thé
thém hodic xod cdc muc tir Playlists hodc con cé thé xod Playlists tir thu vién
c6 san. Ngoai ra nguoi diing con cé thé tao dia CD tir mot vai Playlists. Tuy
nhién, Playlist khong duoc dai qud 74 phit va chi voi nhiing dinh dang file
.mp3, .wav, .asf, . wma, and .wmv duoc su dung.

Radio Tuner

Hinh 3.24 Minh hoa man hinh chinh khi ta chon Radio Tuner
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G Windows Media Player
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Hinh 3.24 Nit chon Radio tuner cho phép nguoi sir dung nghe va ghi am
cac Audio

Copy to CD or Device
Nut thir sdu, véi tén nhdn la Copy to CD or Device, cung cdp cho nguoi su
dung khd ndng copy cdc file Audio va Video dén cdc thiét bi khdc nhu thé nha,
CD hodc DVD
Windows Media Player 10
Cdc tuy chon cai ddt

Hinh 3.25 minh hoa cdc tuy chon trong qud trinh cai dat Windows Media
Player 10. Chii y rdng, nguoi sit dung cé thé xem thém thong tin chi tiét bang
cdch nhdp vao duong link More Information. Mdc dinh, thong tin vé né luon
duoc xem tir Internet, cdc file nhac duoc cdp nhdt, file va URL history luén

duoc luu lai. Windows Media Player 10 mdc dinh chay dugc 13 kiéu file

Audio va Video, cdc file duoc liét ké trong bang 3 4.
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Bang 3.4 Windows Media Player 10 mac dinh véi cac kiéu file [1]

Windows Media Audio file (wma)
Windows Media Video file (wmv)
Windows Media file (asf)
Microsoft Recorded TV Show (dvr-ms)
DVD video

Music CD Playback

MP3 audio file (mp3)

Windows Video file (avi)
Windows Audio file (wav)

Movie file (mpeg)

MIDI file (midi)

AIFF file (aiff)

AU audio file (au)
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S Windows Media Player 10 Beta
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History
Save file and URL history in the Playver

Hinh 3.25 Cac tuy chon trong qua trinh cai dat
Windows media player 10

Screen Display

Nhu dé cdp & trén, Windows Media Player 10 véi giao dién dep mdt. Hinh
3.26 minh hoa man hinh khi mo Windows Media Player 10, tuy nhién cdc niit
trong khung bén trai ¢ Windows Media Player 9 duoc thay boi cdc Tab o trén

cung.
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'@ Windows Media Player,
File View Play Tools Help
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Hinh 3.26 Windows Media Player 10 dit lai cac nit cia Windows Media
Player 9 véi cac tab ¢ phia trén man hinh

Now Playing Tab

Ngay tén ciia Tab nay da néi lén y nghia ciia né, click lén Tab dé sé hién
thi man hinh cia video duoc chon.
Library Tab

Tab nay cé thé duoc sit dung dé dang dé truy cdp music, show truyén hinh,

Video va Playlist. Vi du vé né duoc minh hoa trong hinh 3.27.
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% Windows Media Player |Z| |E|b__<|
File Wew Play Tools Help
',}?J Windows Media Player

Artist | alburn | Raking Genre  Length  File Mame  Protected

Takal Time: 0:00

= Add to Library 0 Ttem(s) Total Time: 0:00 | 0 bytes | &% 3

Hinh3.27 Tab Library cung cap kha nang chon music
va video tu cay thu muc (tree-type menu)

3.3.2 Mot s6 Media Player khac
Realplayer

Trinh duyét tép tin da phuong tién ciia RealNetwork cho thdy miic do tiic
thoi ciia cong ty. Trinh nghe nhac da manh mé hon rdt nhiéu trong khi cdc
thudc tinh diéu khién ngay cang gon nhe va dé hiéu. RealNetwork hé tro hdu
hét cdc dinh dang tép tin dm nhac va Media, bao gom cd nhiing tép tin duoc
tdi xuong thong qua phan mém cua cdc doi thu canh tranh nhu Microsoft va

Apple.
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RealPlayer phi hop vdi cd ddan nghiép du (newbie). Hau hét cdc niit diéu
khién va menu danh cho chay nhac, sao chép va truyén tdi déu nam & nhiing
vi tri dé tim ngay sau khi phan mém dvoc khoi dong. B6 cuc tdp trung, khong

phdn tdn va tao diéu kién t6i da cho nguoi sit dung.

Thém mot loi thé khdc, RealPlayer ho tro viéc két ndi va truyén tdi cdc bai
hdt sang cdc thiét bi cam tay. Phdan mém tuong thich véoi hon 100 trinh nghe

nhac MP3 thong dung- bao gom cd iPod.

Khong chi dimng lai o tinh don gidn trong su dung, RealPlayer con tich hop
kha nhiéu tinh ndng hitu dung. Muc hudng dan dm nhac (music guide) cung
cdp thong tin bén 1é vé hang nghin ban nhac va nghé si. Ban thdc mdc vé bai
hat Can Your Bird Can Sing thuéc album Revolver cua Beatles hay album
Rubber Soul? Music Guide sé cung cdp cho ban danh sdch toan bo cdc bai
hdt cua CD ma ban dang nghi dén (chinh xdc bai hdt thuoc album Revolver).
RealPlayer ciing gan két chdt ché véi thu vién dm nhac tricc tuyén Rhapsody.
Trén thuc té, Real khong két noi véi nhiéu doi tac nhu Windows Media cua
Microsoft. Tuy nhién, chi tinh riéng Rhapsody da luu trit hon I triéu bai hdt
va cdc tép tin dm nhac dé cé thé doc ldp tdc chién. Ddc biét, RealPlayer ciing
c6 moi quan hé khda mdt thiét voi tap chi dm nhac noi tiéng Rolling Stone,

tram Radio Truc tuyén cua Real [11].

Xét vé tinh ndng ghi dm, cdc tép tin ghi boi RealPlayer thuong cho chdt
Iuong cao. Nguoi sit dung ciing ¢6 thé ma hod dm nhac ¢ dinh dang mp3,
Windows Media hodc dinh dang AAC cua Apple. Ngoai ra, nguoi su dung
ciing cé thé tu diéu chinh chdt luong thu am tir 32 Kb/s t6i 320 Kbls. Duong
nhién, phdn ghi am chdt luong cang cao thi cang ton dung luong 6 cimg luu
trit, chi nguoi su dung maoi quyét dinh duoc chdt luong nhu thé' nao thi phi hop

nhdt voi minh. Thong thuong, chdt luong duoc nhiéu nguoi chon la 192 Kbps-
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day ciing la chudn cdc tép tin nhac ciia Real dugc Stream qua mang dm nhac
truc tuyén cua Real.

RealPlayer chdc chdn sé duogc dong ddo nguoi diung dén nhdn bdi chuong
trinh da dap iing duoc su mong doi tix phia nguoi ding vé mot trinh nghe nhac
thong minh va én dinh.

Flash Player

Khd ndng ho tro Video do phdn gidi cao ciing sé duogc tich hop vao trong
phién ban Flash Player 9.

Flash la mot chudn dinh Video luéng (streaming video) duoc sit dung rdt
rong rdi trén web. Hang loat cdc website nhu YouTube, Google Video déu sut
dung chudn dinh dang nay dé dua Video lén Internet.

Tong két

Trong phdn nay chiing ta da tim hiéu kha chi tiét hai phién ban mdi nhdt
ciia Windows Media Player va thdo ludn tém tdt thém hai Media Player khdc
(do la Realplayer va Flashplayer). Trong moi truong IPTV, thuong cdc
Media Player duoc yéu cdu khi xem phim trén mdy tinh. Khi IPTV duogc thué
bao dén cdc ho gia dinh qua két noi cdp quang hodc DSL thi né lai chinh la
luong dit liéu duoc truyén dén set-top box va sau dé sé phdt cdc kénh lua chon
qua thué bao noi ma cé két noi dén thué bao hodc két noi truc tiép dén TV.
3.4 Cac dich vu gia tri gia tang

Mot trong nhitng mdt hdp dan nhdt ciia IPTV xem xét tir khia canh cong ty
vién thong la né cho phép cung cdp cdc dich vu gid tri gia tang toi khdch hang

nhu VoD, noi dung truyén hinh duoc cd nhdn héa, truyén hinh tuong tdc, cdc
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ling dung so liéu khong gidi han va ngodi truyén hinh con cé gidm sdat qua

Video, tro choi Video qua mang, gido duc twxa v.v...
Video theo yéu cau

V&i truyén hinh truyén thong, nguoi xem khong cé cdc phuong tién dé cé
thé lua chon xem nhitng chiutong trinh yéu thich cia ho. Trir khi ho thu lai
chuong trinh sit dung bdang video VCR (Video Cassette Recorder) hodc PVR
(Personal Video Recorder), nguoi xem phdi gdn chdt vdi lich phdt séng clia
dai truyén hinh va khong thé dong thoi xem cdc chuong trinh trén cdc dai
khdc. Vi IPTV, mot luong 16n ndi dung chiong trinh cé thé duoc luu lai trong
cdc Video Server, bao gom phim, thé thao, ca nhac, gido duc va cdc noi dung
khdc. Nguoi xem cé thé tim kiém va xem chuong trinh yéu thich ciia ho bdt cit
liic nao. Thém vao dé, chuong trinh phdt séng trén tdt cd cdc kénh cé thé duoc
luu lai trén Video Server trong mot thoi gian (vi du nhu mot tuan). N guoi xem
duoc cung cdp mot giao dién dé xem nhiing chuong trinh nay khi thudn tién

véi su kiém sodt nhuvoi PVR [11].
Chuong trinh truyén hinh duoc ca nhan héa

Dua trén cdc muc, cac chuong trinh khdach hang da xem hodc chuong trinh
yéu thich ciia khdach hang, hé thong IPTV cé thé tao ra mot danh sdch cdc
chuwong trinh duoc cd nhdn héa cho ting thué bao. Thué bao cé thé dé dang
xem va chon trong cdc noi dung phit hop voi so thich va phong cdch cua minh.
Vi vay, IPTV c6 thé giip thoi gian ngdi trudc tivi ciia khdch hang trd thanh

khodng thoi gian c6 gid tri [11].
Truyén hinh tuong tac

Truyén hinh tuong tdc la ting dung truc tiép nhdt cua IPTV. Khdch hang cé
thé xem cdc chuong trinh truyén hinh nhu véi truyén hinh cdp truyén thong

nhung voi mot s6 chiic ndng thém nhu tuong tdc va phdan hoi y kién truc tuyén.
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Vi truyén hinh truyén thong, khdch hang la nhiing nguoi xem bi dong va
khong co su lua chon vé néi dung chuong trinh phdt séng, vi du nhu ho dang
xem trdn ddu béng ré va muén xem lai mot canh hdp dan da duoc phdt trudc
dé vai gidy, nhiing nguoi xem truyén hinh truyén thong khong thé lam duoc
diéu nay. Vi IPTV, thué bao cé thé cé su kiém sodt ddy dii nhu véi PVR doi
voi chuong trinh. Nguoi xem cé thé kiém sodt noi dung phdt séng sit dung
nhitng phim diéu khién tir xa don gian nhu Play, Stop, Tua, tam diing va tua
nhanh. Trd lai vi du & trén, véi IPTV nhitng fan bong ro ¢é thé xem lai nhiing
cdnh hdp dan bao nhiéu ldn tuy thich va sau dé tua nhanh dé bdt kip mot trdn
ddu truc tiép.

Quang cao tuong tac

Khd ndng tuong tdc cua hé thong IPTV cho phép qudng cdo tuong tdc (IAD
—Interactive Advertise). IAD cho phép nguoi xem truyén hinh mua mot sdan
phdm khi dang xem qudng cdo, yéu cdu mot catalog hodic yéu cdu tu vdn va cé
thé bay t6 y kién cua ho vé san phdm hodc dich vu dang dugc quang cdo.
Nguoi qudng cdo cé thé thu hut khdch hang sit dung cdc hinh thitc khuyén
mai, ting phdm va cdc hinh thitc quang cdo khdc. Ho ciing c¢é thé thu thdp cdc
phdn hoi tir nguoi xem dé hoan thién chuong trinh quang cdo.

Theo doi qua video

Mot 56 khdach hang cdn gidm sdt mot s6 site cu thé, thu lai Video dé sit
dung sau. Vi du, sd canh sdt lap dct mot s6’Camera dé giam sdt giao thong va
cdc xe vi pham ludt. Trong truong hop nay, don gidn ho cé thé két noi cdc
Camera vao mang IPTV va giam sat hang trdm dia diém trong phong diéu
khién. Néu cdn thiét, nguoi sit dung cé thé st dung va diéu khién Camera dé

theo déi nhiing doi tuong tuy theo yéu cdu. Ung dung nay dua trén Video

Nghién ciiu vé cong nghé truyén hinh qua mang IP



Ludn van tot nghiép 93 Cao hoc XLTT&TT 2005 — 2007

Server dé’ luu hinh dnh Video. N6 tiét kiém cho nguoi sit dung tién mua cdc

thiét bi thu hinh ddt tién.

Tin tirc thoi su va thoi tiét theo yéu cau

Hé thong IPTV ciing cho phép cung cdp cdc chuong trinh ddc biét nhu tin
tikc va thoi tiét theo yéu cdu. Vi dich vu nay, thué bao cé thé xem cdc tin tiic
dad phdt trudc tuy theo yéu cdu va theo y thich cua ho. Vi du nhu, tin tiic thoi
tiét theo yéu cdu, mot thué bao cé thé tim tin tic thoi tiét va nhdn cdc chuong
trinh gdn nhdt hodc vira duoc update chi bang cdach nhdn phim trén diéu khién

' xa.
Thuong mai dién tir va cac iing dung Internet

Nhitng ving dung nay phé bién ¢ dang khong phdi la hinh dnh Video nhung
chiing c6 thé dugc ndng cao sit dung cdc cong nghé truyén dan tuong tu nhu
IPTV. Khi c6 nhitng ting dung vi du nhu Internet trén tivi, sé khda dé dang sit
dung nhiing ing dung nhu HTML hodc XML.

Khd ndng nay dan dén nhitng co hoi mang lai nguoén doanh thu mdi cho
cdc cong ty dién thoai. Vi du, mot nguoi dang xem tivi c6 thé bam diéu khién
1t xa tivi dé yéu cdu mot mdt hang tir cdu lac bé shopping gia dinh va nha
cung cdp dich vu cé thé nhdn hoa hong tir cdu lac bo shopping gia dinh dé
cung cdp dich vu nay.

Bdng viéc sit dung mdy quay MPEG, nguoi st dung con cé thé xem cdc
chuong trinh truyén hinh truyén thong trén mdy tinh. Khd ndng nay cé thé cé
loi cho cdc doanh nghiép trong viéc cung cdp sdn phdm hodc dao tao nhdn
luc hodc cho cdc truong hoc thuc hién viéc gido duc tir xa, cd hai chiic ndng

nay duoc xdy dung trén cdc module Video va mady tinh tich hop. Thém vao do,
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cdc dich vu IPTV cho phép cdc khdach hang cung cdp cdc ting dung nay trén
mdy tinh ddp ting lai voi mot chuong trinh qudng cdo trén tivi. Thém nita, qud
trinh nay cé thé mang lai cdc nguon thu nhdp mdi cho cdc nha cung cdp dich
vu dién thoai.

Truyén hinh do phan giai cao (HDTYV - High Definition Television )

IPTV hoan toan la mét gidi phdp ky thudt sé Truyén hinh Video. N6 s
dung mét loat cdc cong nghé md héa, gidi md va Streaming Video dé phdt cdc
chuong trinh truyén hinh qua mang IP. Vi co cdu quan ly 16i va QoS, IPTV
cung cdp hinh dnh sdc nét hon truyén hinh truyén thong téi cdc khdch hang.
Thém vao dé, cac cong nghé ma héa Video duoc su dung trong IPTV c6 thé
nén cdc tin hiéu Video ¢ miic bit thdp mot cdch hiéu qud cho phép nguoi xem
xem cdc hinh dnh Video va Audio chdt luong cao qua cdc mang hién co.
3.5IPTV trén nén NGN
3.5.1 Téng quan vé NGN

Mang thé hé tiép theo (viét tit la NGN - Next Generation Networking) la
budc tiép theo trong linh vuc truyén thong thé gidi, truyén thong diuoc ho tro
boi 3 mang ludi: mang thoai PSTN, mang khong ddy va mang so liéu
(Internet). NGN hoi tu cd 3 mang trén vao mot két cdu thong nhdt dé hinh
thanh mot mang chung, thong minh, hiéu qud cho phép truy xudt toan cdu,
tich hop nhiéu cong nghé mai, iing dung mdi va md duong cho cdc co hoi kinh
doanh phdt trién.

Cé thé dé cdp t6i ba loai hinh dich vu thiic ddy su ra doi ciia NGN: Dich
vu truyén thong thoi gian thuc (real-time services) va phi thoi gian thuc (non
real-time services), dich vu noi dung (content services) va cdac hoat dong giao

dich (transaction services) [11]. NGN tao diéu kién dé cac nha cung cdp dich
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vu tang cuong khd ndang kiém sodt, tinh bdo mdt va do tin cdy trong khi gidm

thiéu duoc chi phi vdan hanh.

Duogc xdy dung trén tiéu chi md, cdc giao thitc chudn va giao dién thdan
thién, NGN ddp iing duoc hdau hét cdc nhu cau cua nhiéu doi tuong s dung:
doanh nghiép, van phong, lién lac giita cdc mang mdy tinh v.v... NGN thong
nhdt mang hitu tuyén truyén thong va chudn truyén tdi dm thanh, hinh dnh, dit

liéu khong day.

Cong nghé mang NGN chinh la chia khod giai ma cho cong nghé tuong lai
(ddc biét trong viéc trién khai cong nghé IPTV ), dap vng duoc ddy dii cdc yéu
cdu kinh doanh trén véi ddc diém quan trong la cdu triic phdn 16p theo chiic
ndng va phdn tdn cdc tiém ndng trén mang, lam cho mang mém hod va sit
dung rong rdi cdc giao dién md da truy nhdp, da giao thitc dé kién tao cdc
dich vu ma khong phu thudc qud nhiéu vao cdc nha cung cdp thiét bi va khai

thac mang.

NGN dd c6 nhiéu thay doi trong nhitng ndm qua xét tir 3 géc do chinh: cdu

truc nganh cong nghiép, cong nghé va mong doi tw phia nguoi dung.

Thit nhdt, su bung no ciia nganh coéng nghé thong tin va vién thong, mot 1op
cdc nha cung cdp dich vu mdi dan xudt hién: cdc nha cung cdp dich vu mang
tinh canh tranh muoén khdng dinh vi tri cia minh trén thi truong.

Thit hai, cong nghé dang phdt trién véi toc do chéng mdt. Pon cit, cong
nghé nhdn dang giong néi, cong nghé chuyén doi tir chit sang am (TTS) v.v..
ciing khién mang truyén thong budc phdi nhuong duong cho NGN trong viéc
tich hop cdc ving dung cao cdp hon, vi muc tiéu phuc vu tot nhdt nguoi si
dung [11].

Thit ba, xudt phdt tir chinh nhu cau nay dd ndy sinh xu thé "hoi tu" cia cdc

thiét bi ddau cudi cho hé tro duoc ddy dii cdc tinh ndang nhu lién lac, truy xudt
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thong tin, gidi tri v.v... trong khi van dam bdo dvoc tinh di dong. Mang
Internet chdc chan sé van dong vai tro la nguon cung cdp thong tin chinh. Tuy
nhién, mang truyén tdi déng vai tro trung gian chdc chdn sé phdi la NGN.
3.5.2 Thuan loi va kho khan khi trién khai IPTV trén nén NGN
Thuéan loi
Mang NGN cé 4 ddic diém chinh (dé ciing chinh la nhitng wu diém ciia mang
nay):

1. Nén tang la hé thong mang ma.

2. Mang NGN la do mang dich vu thiic ddy, nhung dich vu phdi thuc
hién doc lap voi mang luoi.

3. Mang NGN la mang chuyén mach géi, dua trén mot giao thiic thong
nhdt.

4. La mang co dung luong ngay cang tang va tinh thich ung ciing ngay
cang tdang, c¢é du dung luong dé dap ing nhu cdu.

Do dp dung co cdu mo ma:

- Cdc khoi chitc ndng cua téng dai truyén thong chia thanh cdc phdn tir
mang doc ldp, cdc phdn tit duoc phan theo chitc ndng tuong ving va phdt trién
mot cach doc ldp.

- Giao dién va giao thiic gifta cdc bé phdn phdi dua trén cdc tiéu chudn
tuong ung.

Viéc phan tdch lam cho mang vién thong von cé dan dan di theo huong
méi, nha kinh doanh cé thé cdn cit vao nhu cdu dich vu dé tu t6 hop cdc phdn
1 khi t6 chitc mang ludi. Viéc tiéu chudn héa giao thiic giita cdc phdn tit cé

thé thuc hién noi thong giita cdc mang ¢é cdu hinh khdc nhau.

Tiép dén, mang NGN la mang dich vu thiic ddy, véi ddc diém ciia:
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e Chia tdch dich vu véi diéu khién cuoc goi.

e Chia tdch cudc goi vdi truyén tdi.

Muc tiéu chinh cua chia tdach la lam cho dich vu thuc su doc ldp voi
mang, thuc hién mot cdch linh hoat va cé hiéu qud viéc cung cdp dich vu.

Thué bao cé thé tu bo tri va xdc dinh ddc trung dich vu ciia minh, khong
quan tdm dén mang truyén tdi dich vu va loai hinh ddu cudi. Diéu dé lam cho

viéc cung cdp dich vu va ving dung co tinh linh hoat cao.

Thit ba, NGN la mang chuyén mach géi, giao thiic thong nhdt. Mang thong tin
hién nay, di la mang vién thong, mang mdy tinh hay mang truyén hinh cdp,
déu khong thé ldy mot trong cdc mang dé lam nén tdng dé xdy dung co sd ha
tang thong tin. Nhung mdy ndm gdn ddy, cung voi su phdt trién cua cong nghé
IP, nguoi ta mdi nhdn thdy ro rang la mang vién thong, mang mdy tinh va
mang truyén hinh cdp cudi cung roi ciing tich hop trong mot mang IP thong
nhdt, do la xu thé lon ma nguoi ta thuong goi la “dung hop ba mang”. Giao
thitc IP lam cho cdc dich vu ldy IP lam co s déu cé thé thuc hién noi thong
cdc mang khdc nhau

Kho khan

Khi trién khai cong nghé IPTV trén nén NGN sé gdp phdi mét s6 nhiing
kho khdn, thach thitc (ma dé ciing chinh la nhitng khé khdn lon nhdt voi mang
NGN):
Vé chidt luong dich vu

Tich hop dm thanh, dit liéu trong mot mang ludi yéu cau dam bdo chdt
luong dm thanh duoc truyén tdi ciing nhu yéu cdau ddt ra doi voi viéc truyén
tdai dit liéu. Dady thuc su la mot thdach thiic khé khdn vé mdt cong nghé vi don

cur, mang dit liéu khong dvoc thiét ké' danh riéng phuc vu truyén tdi am thanh.
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B¢ dinh tuyén Internet khong cé né luc ddc biét nao dé dam bdo rdng cdc
cudc goi sé dam bdo tinh dong déu vé mdt chdt luong truyén tdi. Bo dinh
tuyén chi giiip phdn luong cdc goi tin cang nhanh cang tot. Chinh vi vdy, timg
201 tin phdi chiu do tré khdc nhau, doi khi thdt lac - dnh hudng tric tiép tdi

chdt luong dm thanh.
Vé quan ly

Hién tai xd hoi con nguoi phu thudc rdt nhiéu vao mang dién thoai. Chiing
ta luén cé cdm gidc yén tam rang bdt cir lic nao chiing ta ciing cé thé nhdc
mdy va goi nhiing s6 khdn cdp nhu chita chdy hodc cdnh sdt. Tuy nhién, rdt it
nguoi cé dii gan dé giao phé tinh mang minh cho mang Internet. Nhiing truc
trdc sé khong la gi khi xdy ra trong mot pham vi hep nhung sé tro thanh vdn

dé khi duoc trién khai dp dung & quy mo lon.
Trong qud trinh chuyén tiép

Thdch thitc thuc s ndm ¢ nhu cdu ddm bdo su chuyén tiép tir mang truyén
thong sang NGN. Mot trong nhitng tré ngai dién hinh la tinh tuong thich giita
mang mdi ra doi va mang da trién khai.

Vé bdo mait

Thdch thitc vé bdo mdt xudt phdt mot phdn ngay ¢ co ché phdn tdng ting
dung (layering of applications): bao gom thoai va dit liéu. Trong mang PSTN,
cdc cdu lénh dugc truyén tdi trong cdc mang tin hiéu riéng biét nén dé kiém
sodt. Trong khi dé doi véi NGN vi hdu hét cdc cong (gateway) déu cé khd
ndng truyén tdai dm thanh va dit liéu. Bén canh dé, vé nguyén tdc noi dung
duoc truyén tdi trong mang con duoc chia sé trén toan cau. Chinh su hoa tron

nay khién cong tac bdo mdt khé khdan hon nhiéu.

Vé kinh té
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Trién khai mang NGN phdt sinh thdch thitc vé mdt kinh té doi véi cdc nha
cung cdp dich vu ma goc ré cuia vdan dé la su tut gid lién tuc cua bdng thong.
Hién tai, hau hét cdc nha cung cdp dich vu déu khai thdc trén mang dd ton tai
san, mot thoi gian sau khi mang mdi trién khai, viéc giao tiép téc do cao - thoi
gian thuc tré nén phé bién thi nguoi diung sé ddt ra yéu cdu duoc sit dung
mién phi.

Da phdn cdc nha cung cdp dich vu nhin thdy xu thé va trién vong cia
NGN. Bé c6 ddu tu, ho phdi dam bdo 2 yéu t6'dé la von ddu tw va su kién tri
(cho co hoi). Nha cung cdp ciing con e ngai vé do "chin" cua cong nghé sé tro
giup ho trong qud trinh chuyén sang NGN. Trong qud trinh cho doi, nha cung
cdp budc phdi lién tuc ndng cdp cong nghé, thiét bi dé dam bdo tinh canh
tranh. Chinh vi vdy, khé ma "doc toan luc” dé chuyén sang NGN [11].

3.5.3. Tinh hinh trién khai NGN ¢ Viét nam

Thdng 12/2003, Téng Cong ty Buu chinh Vién thong Viét Nam (VNPT) da
ldp ddt xong giai doan 1 mang vién thong thé” hé moi - New Generation
Network (NGN) va dd di vao vdin hanh thanh cong. Ddy la mang c6 ha tang
thong tin duy nhdt dua trén cong nghé chuyén mach géi (packet- switch), duoc
VNPT chon lua dé thay thé cong nghé chuyén mach kénh (circuit -switch).
Ddy la mang sit dung cong nghé chuyén mach géi voi ddc tinh linh hoat, ting
dung nhiing tién bo ciia cong nghé thong tin va cong nghé truyén dan quang
bdang rong nén tich hop duoc dich vu thoai va dich vu truyén so liéu.
Song song vdi viéc thiét ldp 16p chuyén tdi truc va vang, VNPT da va dang
gdp rut trién khai 16p truy nhdp ciia mang NGN véi cdac Media Gateway va hé
thong bdang rong cong nghé xDSL ho tro cdc két noi ADSL va SHDSL. Vi ha
tang mang xDSL nay, VNPT dd cung cdp dich vu truy nhdp Internet bdng
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rong MegaVNN tai nhiéu tinh, thanh phd trén cd nudc. Chi tinh dén ndm
2005, cd nude da cé khoang 180.000 cong xDSL [11].

CHUONG 4 IPTV O VIET NAM

4.1 Tinh hinh phat trién dich vu IPTV
4.1.1 Tinh hinh phat trién dich vu IPTV trong khu vuc

Cudi thdp ky trudc, ciung su phdt trién cua cdc dich vu truyén hinh vé tinh,
su tang truong cua dich vu truyén hinh cdp so, va ddc biét la su ra doi cuia
HDTV da dé lai ddu dn doi voi linh vuc truyén hinh. Tuy nhién, hién nay trén
thé gioi dd xudt hién mot phuong thiic cung cdp dich vu mdi con manh hon voi
de doa sé lam lung lay moi thir dd cé. Internet Protocol Television (IPTV) dd
ra doi, dua trén sw hdu thudn ciia nganh vién thong, ddc biét la mang bdng
rong, IPTV dé dang cung cdp nhiéu hoat dong tuong tdac hon, tao nén su canh
tranh manh mé hon cho cdc doanh nghiép kinh doanh dich vu truyén hinh.
Hdng In-Stat, mot hang nghién ciiu thi truong cong nghé cao cé uy tin, gan
dady da du bdo rdang thi truong cdc dich vu IP Video tai khu viic chdu A - Thai
Binh Duong sé tang truong toi gan 80% moi nam tir nay dén nam 2010 va sé
tao ra mot thi truong 4,2 ty USD. Hang nay ciing du dodn chdu A sé chiém tdi
mot nita trong tong so thué bao TV ciia cdc cong ty dién thoai trén toan thé
gidi vao nam 2009 vdi tong s6 thué bao t6i thiéu 32 triéu [11]. Cdc so liéu
nay cho thdy trong nhiing nam con lai cua thdp ky nay, IPTV sé trd thanh mot

dich vu c6 thi truong rong lon trén toan cdu voi chdu A tiép tuc dan dau trong
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viéc thu hit khdch hang. Cdc con s6 nay ciing cho thdy ddy la mot thi truong
ndng dong vdi rdt nhiéu co hoi cho cdc nha cung cdp dich vu truyén hinh cé

mo hinh kinh doanh, hinh thiic cung cdp dich vu va céng nghé hop [y.

Informa Telecoms & Media du bdo IPTV sé duoc sit dung boi trén 35% cdc
ho gia dinh su dung dich vu truyén hinh s6’ ¢ Hong Kong vao nam 2010, con
sO nay sé gan tuong duong voi s ho gia dinh diung dich vu truyén hinh cdp
(khodng 37%). Cong ty nay ciing du bdo sé c¢é dén 13% cdc ho sie dung dich
vu truyén hinh sé d Singapore sé nhdn tin hiéu truyén hinh so thong qua
duong ddy DSL cua ho, diéu nay lam cho IPTV trd thanh mot nén tdang truy
nhdp so pho bién hon rdt nhiéu so voi truyén hinh s6' mdt ddat (DDT). Informa
ciing du bdo rang DSL sé chiém t6i 9,2% cdc ho gia dinh sit dung truyén hinh
s6 dc, 6,2% o New Zealand, 5,8% ¢ Dai Loan, 5,7% ¢ Nhdt Ban va 4,2% o
Han Quéc [11]. Truyén hinh cdp van sé thong tri dén nam 2010, nhung sau
do IPTV sé thuc su la doi thu canh tranh voi truyén hinh sé mdt ddt va vé tinh

doi voi nguoi xem truyén hinh chdu A.

Su phat trién cia IPTV chdc chan sé nhanh hon, nhung voi su s6 héa ciia
truyén hinh cdp va vé tinh, cdc nha cung cdp sé phdi canh tranh dé gianh
duoc khdach hang mdi. Tity thudc vao thi truong cu thé, cdc nha khai thdc dich
vu IPTV sé€ phdi bo sung vao dich vu truyén hinh qudng ba nhiéu kénh véi viéc
md rong cung cdp cdc dich vu nhu VoD, Replay-TV (network DVR), In-home
DVR, Multi-room Service, v.v... PCCW ¢ Hong Kong, nha cung cdp dich vu
IPTV [6n nhdt thé gici voi trén 500.000 thué bao, da dua HDTV va VoD vao
cung cdp trén mang DSL ciia minh. SOFTBANK ciia Nhdt Ban ciing da nham
dén xdy dung noi dung lén dén 5.000 gio' cho cdc phim truyén Nhdt Bdn va
Holywood trén dich vu DSL/FTTH Video-On-Demand [11].
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4.1.2 Tinh hinh phat trién dich vu IPTV tai Viét Nam

Tai Viét Nam, hién cé nhiéu nha khai thdc dich vu vién thong lon dang
canh tranh nhau nham cung cdp cho khdch hang cdc dich vu bdng réng voi
chdt luong cao va gid ré. Ho ciing da nhdn ra xu hudng phdt trién cua truyén
hinh truc tuyén va VoD dang c6 nhitng budc di manh mé. Mot so” Website
cung cdp thir nghiém cdc chuong trinh truyén hinh truc tuyén cua
VietNamNet, Cong ty VI'C, Dai truyén hinh thanh phé H6 Chi Minh da ghi
nhdn so lugng truy cdp rdt 1on, cho thdy sitc hdp dan cuia dich vu nay doi vdi

cong chiing.

Tuy nhién, cho dén nay tai Viét Nam mdi chi ¢6 FPT Telecom la doanh
nghiép vién thong ddu tién chinh thiic khai thdc va cung cdp dich vu IPTV
trén hé thong mang bdng rong ADSLIADSL2+ tir ngay 03/03/2006 sau mot
ndm thir nghiém va hién tai da cé 500 khdch hang thit nghiém ddu tién. FPT
Telecom dd mua cdc thiét bi nhdn séng tir vé tinh dé truyén trén mang va ciing
da ky két ban quyén tir VIV va HTV dé phdt séng 32 kénh truyén hinh trén
Internet dé phuc vu cho cdc khdach hang cia FPT. Hién FPT dang tim kiém
cdc phuong thitc hop tdc tuong tu nhu voi VTC dé cé thém mot s6 kénh phim
truyén cua dai nay. Voi mot thué bao ADSL 2+ cuia FPT, khdach hang cé thé
xem mot liic 3 kénh truyén hinh dong thoi. Hién FPT dang cé gan 100.000
thué bao ADSL, FPT sé cung cdp dich vu gid tri gia tang IPTV cho cdc khdch
hang nay. Ngoai FPT, cdc doanh nghiép khdac nhu VNPT, Viettel ciing dang

chudn bi cho qud trinh trién khai dich vu IPTV trén mang bdang rong [11].
4.2 Kha nang trién khai cong nghé IPTV tai Viét Nam
4.2.1 Nhu cau thi truong
D¢ danh gia nhu cdu cua thi truong (khdach hang) doi voi dich vu IPTV,

nha cung cdp noi dung VASC da to chitc mot cudc tham do nhu cdu tai 04
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thanh pho"Ha Noéi, thanh pho” Ho6 Chi Minh, Pa Ndng, Hai Phong. Muc tiéu
cua cudc tham do nhdm nghién citu thi truong trén cdc mdt: tim hiéu théi
quen gidi tri cdc loai ciia cong chiing, tim hiéu mitc dé chdp nhdn ciia cong
chiing doi voi dich vu truyén hinh truc tuyén, video theo yéu cdu va cdc cdc
dich vu gid tri gia tang cua IPTV: y tuong, gid cd, du bdo nhu cdu su dung
dich vu IPTV, phan tich dit liéu thu duoc nham dé xudt cdc dinh huéng kinh
doanh cho dichvu [11].

Dot tuong nghién ciu: Tdp trung khdo sdt cdc doi tuong la cdc cd nhdn
trong do tuoi 18 - 50 cé quan tdm dén dich vu gidi tri truyén hinh va biét sit
dung internet trén cd nudc, riéng doi tuong duoc phong vdn truc tiép chi gioi
han & 4 dia ban tiéu biéu la Ha Néi, thanh phé H6 Chi Minh, Hai Phong va
Pa Ndng. S6 luong khdo sdt tric tiép duoc phdan bo ¢ timg dia ban nhu sau:
thanh pho Ha Noi 301 mau, thanh phé Ho Chi Minh 301 mau, thanh pho Pa
Ndng 209 mau, thanh pho Hdi Phong 200 mau [11].

Két quad tham do nhu cdu thi truong: Xa hoi cang phdt trién, nhu cdu gidi tri
cua nguoi ddan cang cao. Hau hét cdc gia dinh déu da c6 TV va dau dia DVD,
VCD, CD. Théi quen xem TV/phim, nghe nhac tai nha chiém phan lon thoi
gian gidi tri. Tai 4 thanh phé duoc khdo sdt, gan 1/3 nguoi ddn ¢6 nhu cdu
truy cdp Internet va khodang 1/8 ddan chiing cé théi quen xem phim tai rap va
choi Video game. Mot niia doi tuong khdo sdt ¢é ddang ky sit dung truyén hinh
caplky thudt so cho thdy nguoi dan rdt hitng thii voi cdc loai hinh dich vu gidi
tri truyén hinh, ddc biét la hinh thiic dich vu Tivi ¢6 trd tién. Thi phdn ctia cdc
nha cung cdp dich vu la khdc nhau, nhung xét mot cdch tong thé thi cdc nha
cung cdp dich vu truyén hinh cdp/ky thudt sé’ da ddap iing duoc hon 70% nhu

cdu gidi tri truyén hinh cua khdch hang. Gan mot nvia khdch hang hai long voi
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nha cung cdp dich vu nho su da dang vé cdc kénh va chuong trinh truyén
hinh, 1/4 con lai hai long vé chdt luong noi dung chuong trinh. Trong khi dé
c6 khodng 1/3 khdach hang mong doi c6 thém nhiéu kénh truyén hinh, thuyét
minh va phu dé tiéng Viét. Chi phi cho dich vu gidi tri truyén hinh hién tai vao
khodng 46.000 dong. Miic chi thdp nhdt la TP. Pa Ndng gdn 26.500d, cao
nhdt la Hdi Phong, khodng 69.000d. Cdm nhdn vé dich vu TPTV: Y tudng
cung cdp dich vu truyén hinh qua Internet (IPTV), video theo yéu cdu (VoD)
va cac dich vu cong thém cua IPTV (nhu: truy cdp Internet va email trén
Tivi, dién thoai hién thi hinh dnh va dién thoai VolIP, chitc ndng ghi chuong
trinh, choi game) duoc dong ddo khdch hang quan tam. Tai Pa Nang, 90%
nguoi dugc hoi déu thii vi vdi dich vu nay. Ké dén la TP.HCM va Hdi Phong
voi 81% va 80%, cudi cung la Ha Noi voi chi hon 54% [11].

Du bdo nhu cdu sut dung dich vu IPTV: Khd ndang dang ky su dung dich vu
IPTV tai Hdi Phong khéng cao, chua tdi 1/4 khdch hang nght sé ddang ky sur
dung dich vu nay trong vong 1 nam t6i. Ha Noi ¢6 khodng 43%, Pa Nding gdn
50% va thanh phé Ho Chi Minh cao nhdt voi 55% (trong dé 34% mong muon
ddng ky trong vong 6 thdng toi). Néu cdn cit trén thoi quen gidi tri tai gia dinh
cua dai da so nguoi ddan thi nhu cdau sir dung dich vu IPTV la rdt cao va viéc
phat trién noi dung cho cdc dich vu IPTV c6é thé bdt ddu trién khai ngay tir
thoi diém nay, cang sém cang tot. Nhu vay, xét trén géc do nhu cdu thi truong,
da so6"khdch hang cé nhu cau sit dung loai hinh dich vu IPTV va sdn sang trd

thém miic phi dich vu dé c¢é duoc khd ndng gidi tri thudn tién, chdt luong [11].
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4.2.2 Kha nang dap ting nhu cau dich vu IPTV ctia mang vién thong Viét

Nam

Vi mang bdang hep truyén thong, chi mot s dich vu don gidn cua IPTV la
c6 thé thuc hién dugc. Con dé cé thé trién khai thanh cong dich vu IPTV thi
mang bdng rong dong vai tro tién quyét, boi vi chi véi mang bdng réng madi cé
thé bdo dam cung cdp ddy dii bdang thong theo yéu cdu cho cdc dich vu IPTV
(nhu truyén hinh, Video, Games, v.v...).

Cho dén nay, thi truong bdang rong tai Viét Nam dang trong giai doan phdt
trién bung né nhu cdu va con rdt nhiéu tiém ndang. S6" luong thué bao bdng
rong cua Viét Nam da dat xdp xi 200.000 véi sy tham gia cua cdc nha cung
cdp dich vu VNPT, FPT Telecom, Viettel, SPT, ... Du kién dén cuéi nam 2006,
50 luong thué bao bdng rong cua Viét Nam sé dat khodng 300.000 va dén
2008 56 luogng nay sé phat trién lén t6i 800.000 dén 1.000.000 thué bao [11].
Dong thoi voi viéc trién khai cdc cong nghé hitu tuyén xDSL/IPON va cong
nghé vo tuyén bang rong (WiFi/lWiMAX, CDMA, ...) cia cdc nha cung cdp
dich vu ¢ Viét Nam, thi IPTV lai cang c6 co hoi phdt trién manh mé va bdo

dam cho su thanh cong cua loai hinh dich vu madi nay.

Viéc chuyén doi cdu triic mang ludi tir chuyén mach kénh truyén thong theo
thoi gian sang mang NGN vdi cong nghé chuyén mach géi la mot su chuyén
doi manh mé vé cong nghé, phii hop voi xu thé phdt trién chung cua cdc nudc
phat trién trén thé gidi. Do vdy, cdc nha cung cdp dich vu cua Viét Nam da
chon NGN lam budc phdt trién tiép theo trong viéc tim kiém cdc gidi phdp
phat trién mang. Mang NGN sé cho phép trién khai cdc dich vu da dang véi
gid thanh thdp, giam thiéu thoi gian dua dich vu mdi ra thi truong, giam chi
phi khai thdac mang va dich vu, dong thoi ndng cao hiéu qud dau tu va tao

nguon doanh thu mdi ngoai doanh thu tir cdc dich vu truyén thong. NGN cho
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phép ting cuong khd ndng kiém sodt, bdo mdt thong tin va tin cdy trong khi
giam thiéu duoc chi phi vén hanh. NGN duoc xdy dung trén tiéu chi md, cdc
giao thitc chudn va giao dién than thién. NGN thong nhdt mang hitu tuyén

truyén thong va chudn truyén tdai am thanh, hinh dnh, dit liéu khong day.
4.3 Cac y kién va dé xuat khi trién khai cong nghé IPTV tai Viét Nam

T nhitng dich vu ma cong nghé IPTV sé mang lai, voi nhu cau thi truong
va khd ndng ddp ving cua mang vién thong Viét Nam. Tdc gid xin dua ra mot
sO'y kién dé xudt trién khai:

- V6i ha tang mang truy nhdp hitu tuyén va vo tuyén bdng rong trén co so
mang NGN hién dai ma cdc nha khai thdac cung cdp dich vu cua Viét Nam da
va dang hudng ti xdy dung thi viéc trién khai dich vu IPTV la hop Iy va khd

ndng bdo dam dap ving yéu cdu trién khai.

- Vdn dé bdo mdt va dam bdo chdt luong cia dich vu trén moi truong
Internet la chia khod ddu tién dé phdt trién cong nghé IPTV Trong dé bing
thong va duong truyén la thdch thitc lon, khi gidi quyét duoc cdc vdn dé do thi

viéc trién khai cong nghé nay sé thanh cong.
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KET LUAN
Két qua dat duoc cua luan van

Ludin vdn dd nghién ciiu vé cong nghé truyén hinh qua mang IP, iing dung
va khd ndng dnh huong cua cong nghé nay ciing nhu cdc khdi niém quan trong

vé cong nghé truyén hinh.
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Tdc gia dd tdp trung trinh bay nhiing ddc tinh cua bé giao thiic TCP/IP va
dé chinh la cot 161 dé dem lai sw hiéu biét vé loai truyén hinh cé thé duoc
truyén tdi trong moi truong TCP/IP.

Vi muc dich cua ludn van la nghién citu vé cong nghé IPTV c¢6 ddnh gid
khd ndng trién khai, nén tdac gia da di sau nghién citu dé danh gid nhu cdu thi
truong (khdch hang) doi voi dich vu ma cong nghé IPTV sé mang lai, du bdo
nhu cdu st dung dich vu, phan tich dit liéu thu dugc nham dé xudt cdc dinh
huong thi truong va phdt trién co soé ha tang IPTV trong tuong lai.

Ludn vdn ciing da gidi thiéu cdc gidi phdp dé trién khai thanh cong cong
nghé IPTV nhu: co s ha tdng truyén thong, thiét bi phdn cimg va gidi phdp

phdn mém.
Hudéng phat trién cua dé tai
Tdc gid xin dé cdp mot s6 hudng nghién citu trong tuong lai:

® Nghién cutu cdc ing dung trén mang bdng rong tai thi truong Viét Nam va

diéu kién dé phdt trién cdc dich vu bdang réng trong thoi gian tdi.

® Nghién citu khd ndng trién khai cong nghé IPTV tai Viét Nam voi uu diém
dan so'tré va thich s dung cong nghé mdai, hi vong dady sé la diéu kién tot

dé'trién khai cong nghé nay.

e Nghién citu thém mot s6 cong nghé nén mdi nhdt giup cho viéc truyén tdi

Video theo dinh dang MPEG-4 chdt luong cao.

TAI LIEU THAM KHAO
Cac tai liéu
1. Gilbert Held (2006), Understanding IPTV, CRC Press
2. Lawrence Harte (2007), IPTV Basics, ISBN: 193281356X
3. William Cooper, Graham Lovelace (2006), IPTV Guide, Informitv

Nghién ciiu vé cong nghé truyén hinh qua mang IP



Ludn van tot nghiép 109 Cao hoc XLTT&TT 2005 — 2007

4. Cisco system (version 3), Gido trinh hé thong mang mdy tinh CCNA,
t(1),tr.261-289.

5. D6 Hoang Tién, Vii Diic Ly (2000), Truyén hinh s6, NXB KHKT .

6. Ths. Bang Quang Diing, "Cdu triic dit liéu trong hé thong Truyén hinh
cdp Ky thudt s6”’, Tap chi Buu chinh Vién thong.

7. K.S Nguyén Vinh Nam, “Gidi phdp trién khai mang truy nhdp quang
két hop voi cong nghé xDSL”, Hoc vién Cong nghé BCVT-Hoi nghi
Khoa hoc lan thit VI.

Cac website:

8. http:/lwww.iptv-news.com

9. http://www.iptv-asia.net

10.http://www.iptvnews.net

11.http://www.tapchibcvt.gov.vn

12.http://www.planet.com.vn

TOM TAT LUAN VAN

Ludn van duoc trinh bay thanh 4 chuong:
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Chuong 1 trinh bay tém tdt co cd nghién citu va muc dich ciing nhu t6 chiic
cua ludn vdn

Chuong 2 trinh bay kién thiic co bdn vé cdc cong nghé truyén hinh va
truyén hinh qua mang IP

Chuong 3 trinh bay cong nghé IPTV bao gom cdc cong nghé va gidi phdp
nhu: co sd ha tang truyén thong cho IPTV, cdc thiét bi phan ciing, cdc gidi
phdp phan mém, cdc dich vu gid tri gia tang va mo hinh IPTV trén nén NGN.

Chutong 4 tim hiéu tinh hinh phdt trién dich vu IPTV, khd ndng trién khai
va mot s6'y kién dé xudt khi trién khai cong nghé IPTV ¢Viét Nam.

Trong phdn két ludn dua ra nhitng két qud ma ludn vdn dat duoc va kién
nghi vé nhitng nghién ciiu tiép theo.

Tw khod

Cong nghé IPTV, Cong nghé xDSL, Mang bdang rong, Phim theo yéu

cdau, Truyén hinh tuong tdc.
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