Tema 17. Paguo u TeIeBU3HOHHA TEXHUKA — OCHOBHU NOHATHSA U 0J10K0-
BU cxemu. llupposa u HD TeneBuszus. Buaeo crangapru. TeseBusus no
HNurepuer (IPTV). Cranpgaptu Ha ITU-T (cepus H-320) 3a myaTumenmsi.

PaguonpuemMuu ycrpoicrea. OCHOBHHU MOKA3aTeJH:
1. HyBCTBHUTEJIHOCT — MAKCUMAaJIHA, peaiHa, TPaHUYHA;
2. N30upaTetHOCT (CEIEKTUBHOCT);
3. Ka4ecTBO Ha BB3MPOU3BEKIAHE;
4. InHaMu4YeH 00XBaT
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brokosea cxema na cynepxemepoounen npuemMHUK 3a AmMHIUMYOHO-
MOOYIUPAHU CUSHATIU

Tenesususi. PopMupaHe HA CUTHAJINTE 32 YePHO-04J10 M IIBETHO
u3o00paxkeHue
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IIpe3peoosa pazsuska: (a) u (6) — neuemro u uemuo noie npu 625 peoa;
(8)—Hacnaceane na 0geme nonema npu 9 peoa
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IIpe3penosa passuska (Interlaced scanning): M3mon3Ba ce npu aHaJIOroBa
TeneBu3us ¢ S0 YeTHU U HEUETHH MOJIeTa, T.€. 25 Kaabpa B cekyHaa (fps- frames
per second) npu PAL —ctannapt u 60 nonymnosnera u 30 fps mpu NTSC crangaprt.

IIporpecuBnara pazBuBka (Progressive Scanning) 06xoxa e JHOKpaTHO I1s1-
JIOTO MOJIe B €IMH Kaabp cbe ckopocT oT 30 1o 90 fps. M3nonssa ce B uudpo-
BaTa TEJICBU3US U B KOMIIIOTHPHUTE JUCILICH.

CboTHOLICHUE ,,IIMPUHA:BUCOYHUHA” HA KaAbpa (Aspect ratio): npu
aHajorosaTa TB ¢ 4:3, a mpu rudposara 16:9

Pa3pemaBama cnocooHocT (pe3oonus, resolution): onpesaens ce ot Opos
penoBe B pazBuBkata (625 nmpu PAL u 525 npu NTSC) u 6post nukcenu B €IuH
pen (640 mpu PAL u NTSC). Ilpu uudponara TB ce nepuHUpaT HIKOIKO
CTaHJapTa:

» Full HD (rei1Ha Bucoka pe3ostrorus) ¢ 1080 pena u 1920 nukcena Ha pe;
» HD Ready (720 pena ¢ 1280 nukcena Ha pen);
» SD (Standard Definition) (480 pena ¢ 704 nukcena Ha pex - ATSC).

TABLE 12.1 Television Standards Compared

Standard NTSC PAL HDTV
Analog/digital Analog Analog Digital

Horizontal scanlines 525 625 640, 704, 1280, or 1920
Synchronization 40 49 N/A

Resolution, pixels per line 640 640 480, 720, or 1080
Frame rate,” fps 301 25i 24p, 30p, 60p, and 60i
Aspect ratio 4:3 4:3 4:3 and 16:9

“i = interlaced. p = progressive.

TABLE 12.2 Scanning Formats: ATSC Digital Television Standards

Standard  Vertical Lines  Horizontal Pixels  Aspect Ratio  Frames per Second,’ fps

HDTV 1080 1920 16:9 24p. 30p, 60i
720 1280 16:9 24p. 30p. 60p

SDTV 480 704 16:9,4:3 24p, 30p, 60p, and 60
480 640 4:3 24p. 30p, 60p, and 60i

“i = interlaced, p = progressive.

(ATSC) - Advanced Television Systems Committee € ampuKaHCKaTa OpraHu3a-
usl, CTaHAapTU3Mpania uudponara tenesusus. HeitHute HopMu ce mpuemMar u
ot Kopes, TaliBan, Ap:xxentuna, Kanana. B EBpona Te3u crangaptu ce
noarotsat oT DVB (Digital Video Bradcasting) xoucopuuym ot 300 dupmu u
opranu3auuu. Te3u HopMHu ce npremat oT Kutail 1 ABCTpasivisi U MHOTO CTPaHU
ot A3us, Adpuka u Amepuka.
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IInJen Bugeocurua

ITapameTpu Ha onTHYHOTO U300paxenue: 1. dpkoct. 2. Konrpacr. 3. Jluna-
MH4YEH 00XBart. 4. JleTalJIHOCT.

I'acsamu u CHHXPOHHU3HMPAIIIA UMITYJICH
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ITvnen suoeocuenan: (a)—6 kpas Ha Heuemnomo noie, (6)—6 Kpas Ha
yemuomo none;, I—cuHxpoumnyic 3a peoose, 2—2acauy UMNYICU 3d
peoose; 3—8U0eoUMnyicu, 4—noaykaopos 2acaw UmMnyic, S—u3pasHasauu
umMnyncu; 6—CUHXpOUMRYJIC 3a noayKaopu, 7a—1/4 om nocieonus peo Ha
yemuomo nosne;, 76-—nocieden peo Ha YemHomo noJe

‘ Mpod. Neopru CtosiHoB, KoMmyHMKaLMoOHHa TeXHUKa - nekuuun, Tema 17, OHP 3




(I)opMupaHe HA OCHOBHUTEC CUT'HAJIM HA IIBE€THaTaA TCJIC€BU3UA

SIpkocren curnai: u, = 0.30u, +0.5%; +0.11u,
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dopMupaHe HA IBETOPA3JIMKOBHUTE CUTHAJIM
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Hopmupan menesuzuonen xanan, cmanoapm CCIR, cucmema PAL

Mudposa TeaeBusu
[udpoBuzanusara Ha TB CUTHaJA € CBbP3aHa ¢ HEJOMYCTUMO TOJIIMO Pa3IIups-
BaHE Ha YECTOTHUS CIIEKThP Ha TO3W CUTHAN (Ha HE0OXOoauMaTa CKOpocCT B bit/s
3a peiaBaneTo My). EnuH kanbp Ha PAL curnan ceappxka 625x625x4/3=5.10°
ITMKCEJla M YeCTOTHATA JICHTa, KOITO 3aeMa eauH TB kaHai € 7 MHz. Full HD
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KagbpbT 06aue numa 1080x1920=2,074.10° muxcena. Axo ce mpeasar 30
KaJlbpa B CEKyHJIa M BCEKH MUKCEI ce Koaupa clie]] upOBU3UPAHETO C 24-
pa3psaaIHd KOMOMHAIIMY, TO CKOPOCTTA Ha HU(PPOBHS MOTOK 1€ ObjIe
2,074.10°x30x24~1.493.10” bit/s.
Cxkopoct ot noutu 1.5Gbit/s 3a mpenaBaHe Ha €IMH-CITUHCTBEH TB KaHAJ (ITbK
own Toit u Full HD), pa3bupa ce e Hemomyctumo Bucoka. [Ipu ToBa HE 0TUETOX-
Me 1u(dpoBUS MOTOK 3a MpeaBaHe Ha 6 ayIno-KaHala ¢ 4eCTOTa Ha TUCKPETH-
3arus 48 kHz. ToBa Hanara 3aIbKUTEITHO U3M0JI3BaHe Ha €(DEKTUBHU METOIN
3a KOMIPECHs, Upe3 KOUTO Jia ce€ Hamaau o0eMa Ha mpejaBaHara nudpona WH-
dopmanus. Komnpecunte 6e3 3aryou (Lossless com-pressions) He ca moaxo/1s-
1M, 3aI10TO OMXa HaMauiau oOeMa Ha curHaja camo 10-TuHa TbTH. 3aToBa ce
U3M0JI3BAaT KOMITpecuu cbe 3aryou (Lossy compressions), HamaisiBaiu ooema
Ha curHajna Haj 200 mbTH pH 3ama3BaHe Ha 700po kadecTtBo. B ATSC craH-
napra ce uznoszea MPEG-2 anroputbM 3a KOMIIpECHs, KOUTO 3a€THO ChC
CTHeIMaTHU MOIYJIAIlMY U U3MOJI3BaHe HA MHOTOHMBOBH KOJIOBE HAMAJISIBA
ckopoctTa 110 KM 19,28Mbit/s. ScHo e, ue npu nudposa 8 ¢ HD Ready u SD
PE30JIONUS Te3U CKOPOCTH I OBAAT OIIE TO-HUCKH.

Jucnuien 3a nudposa TejieBU3us
Hucruien ¢ enekTpoHHo-1b4YeBa TphOa (CRT)
Teunokpucranuu aucruien (LCD)
[Tnasmenu nucmien (Plasma panels)
Hucrien ¢ mudposa odpadoTka Ha cBeTauHaTa (LDP)
Jlucrnuien ¢ MOBbPXHOCTHA MPOBOJUMOCT U esieKTpoHHa emucus (SED)
[TpoxkeKTOpHU CUCTEMHU

IIpo6s1eMu Ha BUcoKOKavecTBeHOTO cBbp3BaHe: DVI u HDMI unrtepdeiicu

BupaeoresiepoHHU U MyJTUMEAMMHN KOMYHUKanuu. [IPTV

N3uckBanusTa 32 KAYECTBO HA M300paKEHUSTA MPU BUICOTEICHOHHU U
peaniia MyJTHMEIUUHA MPUIIOKEHUS ca MHOTO ITO-CKpOMHU OT Te3u 3a FullHD
Y TOBA, 3a€7IHO C €(PUKACHU METOIM 32 KOMIIPECHs] HaMaJsiBa CUJIHO HE0OXOau-
MUTE CKOPOCTH 3a npenasane. Upes Ha Bepcun | u 2 Ha ctannapra MPEG-4 ce
U3M0J3BaT ckopocTu oT 2 Mbit/s kbM abonata u 384 kbit/s ot abonara, kato
0e3 mpobiemMu Moxe J1a ce ciese 10 noj 64 kbit/s. [lo-HoBu cTanaaptu ca
MPEG-7 (napuuan MultimediaContent Description Interface)u MPEG-21,
u3BecTeH Kato Multimedia Framework.

MPEG-ctannaptute ce pazpadorsar ot ISO u IEC. ITU-T uma cBon
CTaHJApTH 32 HUICKOCKOPOCTHO MpeiaBaHe Ha U300pakeHus ¢ 001110 O3HAYEHUE
H.320 n BxmrouBamu H.321, 322, 323 u 324, kakTO ca onyMcaHu B TaOnuIaTa Ha
cieaBaius ciiaiia. Bceku oT TsaX € pa3paboTBaH 3a KOHKPETHU MPEXKU U MPHU-
noxenus (TecHoneHToB ISDN, B-ISDN, ATM, LAN u nakeTHO-OpUEeHTUPAHU
Mpexu). Ha nmocneanus ciaiin ca nokasanu cebp3anute ¢ H.320 cranmaptu.
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TABLE 12.4 H.320-Related Standards Recommendations

ITU-T Standard

Recommendation Description

G.711 Pulse Code Modulation (PCM) voice coding at 64 kbps

G.722 Adaptive Differential Pulse Code Modulation (ADPCM) voice
coding and compression of high-fidelity 7-kHz voice at
64/56/48 kbps

G.723 Dual-rate speech coder at 5.3 and 6.3 kbps for multimedia
communications

G.728 Low-Delay Code-Excited Linear Prediction (LD-CELP) coding and
compression of 3.3-kHz voice at 16 kbps

G.729 Conjugate-Structure algebraic Code-Excited Linear Prediction
(CS-CELP) voice coding and compression at 8kbps

H.221 Frame structure for channel of 64-1920kbps in audiovisual
teleservices

H.223 Multiplexing protocol for low-bit-rate multimedia communication;
annexes address mobile communications over low, moderate, and
highly error prone channels

H.225 Call signaling protocols and media stream packetization for packet-
based multimedia systems

H.230 Frame synchronous control and indication signals for audiovisual
systems

H.242 System for establishing communications between audiovisual
terminals using digital channels up to 2Mbps: addresses call setup
and teardown, in-band signaling and control, and channel
management

H.245 Call control procedures for multimedia communications

H.261 Video codec for audiovisual services at p x 64 kbps

H.263 Video coding for low-bit-rate communication at rates less than
64 kbps

T.120 Multipoint transport of multimedia data

Source: ITU-T.

BuneoxongepeHTHn cucteMu

Buaeoxondepentno odopyaBane

MyJaruMeAUUHE BUACOKOH(EPEHTHU CUCTEMH

Video over 1P
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