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MepcneKTUBLI PasBUTMS HO3EMHBIX

TeNIeBU3MOHHBIX CUCTEM
fina Kpemeneuxas, r. Knes

TenesU3NOHHOE BELaHHE ABISETCS, NOXaNyH, Ca-
MOl HHQODMALIMOHHOM ¥ CaMOVi BOCTDEGOBAHHOM
0TPacALI0, 4TO TPEBYET OT HEe NOCTOSHHOrO Pasei-
TUR M COBEPLUIGHCTBOBEHMS.

3a npouseuume 75 nieT  pasBUTAM TenesMACHHA
COGTORNCS PR NPeBpaLLeHHi: OT 6 HOTO M300pa-
XeHVA, PASMEPOM B CIMEHYIO KOPODKY, A0 ADKOTO
TUI0CKOTO TeNEBUaNOHHOTO IKPaHA, KOTOPHIH Wi~
POKO MCTIONL3YETCR B TAKINK YCTPOICTEAX KaK: Te-
NeBMIOPH, KOMNLIOTEDH, AOMALIHWE KMHOTEATPS,
MOBWIGHLIE NOPTATEHEIC CAaHLIE YCTPOCTER, MHO-
TOMECTHbIE LAGPOBLIE KHHOTERTDS, MHGOPMALIMOH-
Huie v pexiamiie uy. TB-Beuianme 8 coepuHenn
GO MHOT MMM 7 MHAOKOMMYHIKALOHHbMM NPHTO-
XCHARMI COXDEHNT 1 B NIEDCNEKTHB. AOMUHHDYIOLIES
NOAOX@HME. Ht OLHO M3 HIX HE MOXET CPaBHUTLOR
0 3HUMMOCTH W BIVSHWO C Tem, KOTOPOE CAGNAeT
WMGPOBOE HTepaKTUBHOE TB-BewaHHE H COLMANL-
HOE 1 SKOHOMI4ECKDE MOTIOXEHME OGUIECTS, CTas
OO Y3 €0 BXHETLI UHAOPMALIOHHEIX CTRYK-
TYP. B PE3YNTATE CAMSHAR SILIKOBLIX U UHDOKOM-
MYHAKAUMOHHGIX TEXHOTOTWIi TEPMUHAN MOXET
BKNIONATS TeNeBMAGHNE, PAAWO, KMHO, KOMMIOTEp-
Hite, TEEOHHbIE, MYNBTAMELVIIHIE KOMMNEKG,
SIEKTPONKLIE MrpH, CHCTOMb GE30NacHOCTH 1
WHTEPAKTUBHOCT, MHOXECTBO ADYTUX CUCTeM M
YCTPOWCTS, NpeAHASHANeHHEX 218 AOMa.

Liidpposoe Tenesmnehve oGbeaMHAeT B cebe
MHOXEGTBO PaaTMHHEIX TeXHONOrWIi B 06MaCTH pa-
BMOTEXHONOTWii, HAHOTEXHONOTWT, BHICOKOM HETKOCT
(HD), CTepeoTB (3D-TEXHONOrMiA), UHPOPMALMOHHbX
TEXHONOrWi 7., OGHOBHHIE MHHOBAL LAGPOBO-
7O Te/IEBUMONHOO BewaNNS! HAXOAATOR B 0GnAcTH
OpraHu3aUMM MHGOPMALMM: COSAAKMA U MynsT-
WEKCHPOBAHUM TPRHCNOPTHLIX MOTOKOB, KOMNPEC-
UPOBaHI MSOBPAXEHMTA 1 T,

B HaCTORLIEE BpeMA B EBPONE PAsBMBAITC HeTbi-
D GHCTeMbi LGPOBOTO TENEBMTIEHMS, N0 KOTOpLM
paspaGoTanss w onoGpeHs CTaHAapTL Esponeiic-
KOO MHCTUTYTA CTaHABPTWSALIM ONEKTPOCEAM:

* HasemHoe uidposoe TenesuneHe DVB-T (T2);

+ crymroB0e uppOBoe Teneswrenve DVB-S (S2);

+ KaGenbioe uibposoe TenesneHye DVB-(

* MOGNLHO® LMPPOBOE TenesmaeHHe DVB-H.

113 Tpex BY1108 SHPHOTO UMGPOBOTO Teneaae-
Hus - cryTHUKOBoE DVB-S (S2), KaGensHoe DVB-C
Hasemroe DVB-T/H - 0C060e BHuMaHe yaenim no-
CrenHemy Buay, KOTOPOR AENWITCR Ha CTALMONAPHOR
DVB-T  MoGAnbHoe DVB-H.

Cneundwaums DVB-H (Digital Video Broadcast
Handheld) yrsepxaena s aexaGpe 2004 . Esponeii-

xe]

‘oKas ACCOLMALY N0 TeReKOMMYHVKaLIOHHbIM CTak-
napTam (European Telecommunications Standards
Institute, ETSI) 1 NPN3HaHa OCHOBHEIM CTaHAAPTOM
2R MOGMALHbX TV-Cepsrcos EBpOnbl (NPMPOCT
‘aGOHEHTOB B MOGHINLHOM TENIEBMAHAN CEINAC CO-
crasnser 60% 8 ron).

CranpapTs DVB-H/DVB-T 06pasyior cucTemy G
CMMBO3OM UWGPOBOTO TEEBHASHHS 1 MOGHALHOM
CBA9M: TEXHONOTUHECKOE PeLieye 0GECTIeuBaeT Co-
cyuecTaosanve & onHom TB pasvoKatane cocTa-
BA510UX DVB-H/DVB-T, ROCTYNaIowx 8 MOGH e
TepMmuHans! 4epes OOl NepeaaTNK CTaHaapTa
DVB-T, 470 N10380A1€T 13GEXaTb HeAoCTaTKa SMp-
HbiX YACTOT NPW YCTOM4MBOM NPHEME 0GOMX BUAOB
BEULATENLHAX CHTHANOB, 0GECTIEYMBAET MIPUMEDHO
PaBHIE S0HI NOKPLITHS, YSMTHIBAA MATbie PASMEDLI
IPUEMHOT HTEHHb MOGHIBHOFO TepMMHana.

CrauvtonapHoe HasewHoe UGPOBOE Teneavie-
HYie MONYSWNO WWPOKOE PAcNPOCTPaNeHve & Ae-
puKe u 3anagHoii Espone (s BenvkoGpwtanmy
COCTaBARET 20%). MPHPOCT a6OHEHTOB 8 MOGMNBHOM
TenesuneHn celivac coctasnAer 60% B roa.

B Ykpauie 8 2006 roay yTeepxaeHa KoHuenums
BHEQDEHNA LNPPOBOTO TENEBMINOHHOTO BewaHIs
W NaH UCTIONLIOBAHNE HACTOTHBIX PECYPCOB B N0~
noce wactor 174...230 Mu  470...862 M ans
sHenpenna crawnapra DVB-T, u ana cTawapra
DVB-S 8 nonoce sactot 11700...12500 MTu, Opwa-
KO GUCTEMb! HA3BMHOTO TENIEBHIUONHOTO BELLAHNS
DVB-T TaK u He NONy4AM WIMPOKOTO PacnpocTpa-
HeHus B cTpaax CHI" N0 CpasHeHIo C KaGenbHi-
MV M CRYTHUKOBbIMY.

CrannapT DVB-H (€ro HasiBsaioT 380MIOLMOHHOM
‘MO0 DVB-T) 06naNAET HECOMHEHHEIMA Py -
LIECTBAMY B CMBICAIE BOSMOXHOCTEH MynbTaAPECa-
LM, M0 KAYECTBY BOCMIPOMIBEACHIR, N0 HAREXHOCTH,
710 0B beMy YCyr e HOONL3YeMbiMM AR aHAN0-
FM4HbIX Lenedi Texwonoruamy DAB (DMB) v MediaFLO
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SKCTYaTALIMIO MOGWALHLIX CETeli TPETHEro noKore-
13 3G. M103TOMY MOXHO OXWnaTS Gonee Gnaronpiu-
STHBIE MPOTHO36! ANA LMPOKOTO PaCTPOCTPAHERWA
cucTem DVB-H 5 Ykpantie.

MpUHUMNL W NPEANASHAUEHNE TEXHONOrM
DVB-H

V1Ren WCKTIOMMTENbHO MOBWILHOT TeneanaeHs
COCTOMT B BOIMOXHOCT NPOCMOTPA TENEnepenay B0
PEMS ARVDKeHUS, HANPAME, B OGLLECTREHHOM TPAHC-
nopre. MooTomy TexHmseckue 0coGenHocTM DVB-H
BTEXAIOT U3 ITOr NpeANasHavenns. MoWIsHoe Te-
neBULEHIE NPEAHASHANEHO /1A NPUEMa Ha MaTora-
GapuTHbIE NEEHOCHHE YCTPORCTEA G HEBOMbMM
Pa3MEDOM JKPaKa, NIOSTOMY B TOV XE N0I0CE HACTOT
Y IpW TOM Xe GATDEIHTE MOXHO nepenasaTs Gonbue
Tenenporpaw, sew npn DVB-T. Yoranosneno, 1o
CPEANAR AMTENbHOGTS MPOGMOTP TenenpOrpamM
TI07L30BATENAMA YCAYTM MOGWILHOTO TENEBMIIEH IS 8
Walweii CeTw CocTasnser 40...70 M B CyTHw,

Anropu 5 DVB-T/H HanGonee croxaibii o cpas-
HEHIO G KAGEALHBIMU 1 CYTHIKOBbIMI CHOTEMalN,
TAKKaKYCIIOBWA PAGOTH U TPEGOBHHS K nepenase npn
HaSEMHOM BULaHWH HAMOOEE XECTKHE, NOSTOMY B
CTaHRADTAX DVB-T/H NpMMEHSIOT CaMbif CTOXHb Ha
CeromHAINMA fleHs BT TENEBEWIATENLHOM MORYT-
wan ~ COFDM (Coded rthogonal Frequency Division
Multiplex). Mpwun COFDM npame-arenen Tew, 41o
17 NlepenasA UGPOBOTO CATHANA & nonoce CTan-
‘napTHOro TB-KaHana B Heit UCTIONL3YeTCS OHOBpe-
MerHo 1705 (pexim moaynsun «2K»), 3409 («dKo),
6817 oo Hecywu (<BK). Mlpuiem Kaxaan ua Hx
UIMEET COBCTBHHYIO MORYARLIAG 10 base M aMnAvTy-
. B TaGn. 1 NPBEAGHS N1APAMETP PEXUMOB MO~
Bynsuwii & cTangapte DVB-H.

OcobenHocTu crannapta DVB-H:

= N10K3 TE/OBUIMOHHEIX G HIIKUM PAIDELUEHHEN
w30Bpaxennit (320x240 nkcenei);

« NUTakve oT aKkyMyNATOpOR (NOaTOMY B Tene-
npvewmkax DVB-H uCnofsayioTcs cneuanshbie
METORb /13 CHinKeHIS aHepronoTpesnens);

+ TEXHOTOTVA NDHEM C NOMOLLSIO BPeMeHHbX
urTepsanos (Time Slicing) nynpexaaIOLLEH KOppeK-
u owmGoK (MPE-FEC);

* NOMEXOyCTORNMBRI KOR R-S (25, 191), yunTei-
saouwi abdext flonnepa;

+ nepenava & 1o xe NonoCe wacToT 5 1015 pas
Gonbiue Tenenporpamm, sem np DVB-T;
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* curHany DVB-H npvcBausaeTcs suicokni npm-
opurer ~ High Priority (HP), a DVB-T — Low Priority
(LP) ~ HuaKwii npuopureT;

* OTOYTCTBME HANPABNEHHOCT NpUeMa (KaK pa-
B0, 3TO KPYFOBAA AMATDAMIMA HANPABNEHHOCTH) 1
HU3KWIA KOOAMLMEHT YCHTIEHWS BOTDOGHHOM B Tep-
MUHAN MANIOTAGAPUTHO aHTEHHB (G, < O U OGBINHO
nexwT & npenenax -5...12 dB);

* NpaKTUYECKOE OTCYTCTEME MOTEph B duREpe
(TO €CTb MeX/2Y BHTEHHOM M CaMUM NPYIMHUKOM);

* MM OCYWECTBNIRETCS Ha SHANMTEALHO Gonee
HUSKMX BLICOTaX B CPABHEHMM C OGLIMHbIM NIpHEMOM
(Hanpyviep, 1,5 M Han yposHem 3emn);

* NIPYIEM MOXET OCYWLIECTBNATICH KaK BHYTPU 1O~
MeLEHIS, TaK U BHe er0; BHYTPMIOMOBO pUeM xa-
PAKTEPU3YETCH SHAIMTENbHbIMM NOTEPAMM 32 CHeT
PAAUOSKPAHUPOBaHNA CTEH

Opraumaauus pacor:
‘ceTw coToBOM CBASH

OnepaTopti MOGMIILHOTO WMPOKONONOGHOTO A0~
CTyna ABARIOTCR HAMGONEE NOMXOASLLIMMM KAHAWAA-
TaMW /U1 OPraH3aLY NOAOGHSIX CEPBHCOB C TOHKN
‘3PBHIR TEXHONOMVECKYIX BOSMOXHOCT. ¥ HiX M-
10TCR B HA/MHME GMKME NDOBORHHIE KaHANb! CBRaN C
OMOPHOI CETHIO B MACLITAGAX LEAbIX PETUOHOB, €CTL
FOTOBLIE NOSMLIMN AN YCTAHOBKN GA30BLIX CTAHLIM,
NePenaIOLYIX BUREOCHTHAN, NDORBUHYTLIE TEXHUYE-
KU GRYXGbi 1 NPAMBIE KOHTAKTHI G NPOMIBOAUTENS-
MU MOGHAISHLIX TEPMUHENOS.

Oprausauws paboTs crannapra DVB-H 8 coto-
B0/ Casav noKasaHa Ha pHe. 1
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OCOGEHHOCTI NNAHMPOBAHWS TeneBuINOH-
HbiX ceTeit

B LMGPOBOM TenesuaeHMM CywecTByeT Sasu-
CMMOGTb MeXaly 30HOW MPUEMA W KONUNECTEOM
nepenasaembix KaHanoe, NOSTOMY eMy MpUCYU
HeKoTOpbie 0COBEHHOCTH. Ha PHE.2 noKasana cxe-
M@ NNIaHUPOBaHWA CETM HA3EMHOrO UMPOBOTO Te-
nesuaeHs DVB-T/H.

B GHCTEMe TeNeBUIMOHHOrO Beuians DVB-H
KOMMHECTEO CUHXDOHUIMPOBAHHLIX OCHOBHHX NEpe-
BATHMKOB IOMXHO GiT GObUE, & MOLIHOCTH Nepe-
ATYWIKOB M BLICOTLI NOZIBECA BHTEHH MEHbLLE, YEM &
TPAIMLIVOHHbIX CETAX HA3EMHOTO LMGPOBOTO Tene-
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BUSMOHHOTO Bewanns DVB-T. MoaTomy n CToMMOCTE
Takoii ceti G6yAeT HaMHOrO BILE, YeM CTOMMOCTL
TPAAMLOHHbIX CeTeli HASEMHOTO LMGPOBOTO Tene-
BUSMOHHOrO BewaHa DVB-T, Ho v konuyecTeo yenyr,
FPEOCTABNAGMLX B OSHOM MYALTANIGKCHPOBAHHOM
noToke, GyaeT B AeCsTL pas Gonbiue.
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Npouseoautenn 060pyAoBaHMs DVB-H
OEBIAHO, 4O Temnel BHEADEHIS HOBOM SMPHOM
TEXHONOTMY GyAYT 3ABMCETL OT PA3BUTHS SNEMEHT-
HO¥A 6331 U1 HOBOTO CTAHAAPTA TEAEBELLAHNA, TO
€CT5 OT CPOKOB MOAB/IEHHS M CTOMMOCTH MaGCOBOr0

4MINA-AEMORYNATOPA CMIHANOB AGHHOrO CTaHAAPTA N
COOTBETCTBEHHO NOABNIEHNS ASWIEBLIX AGOHEHTCKIX
IPUEMHbIX YCTPOTCTS. BHIGOP KMEHTCKIX TEpMIHa-
108 Ha CeroamsLIHMi Yac HeGonbiwoii: Nokia N92,
Samsung P910, LG U900 (rwGpuasi UMTS/GSM
MPORAIOTC B ATAn M MCMOALSYIOTCS Tam B HeG-
KOMBKYX KOMMEHECKWX CUCTEMaX MOBUNEHOFO TV).
Kpome T0ro, vcnarckan Sidsa sbinyckaeT DVB-H-Mo-
Ayan s Gopwarax SDIO v CompactFlash.

TlepCreKTHBL HCNONB3OBAHNS MILTMETPO-
B0ro AManasoHa

TlepCreKTMBHbIE NPOEKTb CYCTEM PAAOCBAIH &
MUATIMMETDOBOM 1 CYGMNTIAMETDOBOM AVANA30HaX
[L)1R TENEBUSMOHHLIX CHCTEM SBNRIOTCA CHCTEMbI
GNKHEiA CBS3M A1 MEPEAAYM LINPOKONONOGHOM M-
OPMALIMN YEPES MHKDOCOTOBIE M NMKOCOTOBLIE Nt~
HWM CBSi3M (PAMYCOM CBAaH OT 0,5 10 2 kM), HOBbIE
Texwonorun Gecnposoawoi casis (VIPHOBAC,
WirelessHD, WiGig) MunnuMeTposoro auanasoka,
KOTOpbie PaspaGaTHiBaiTCA B MOGHEAHEE BPeMs.
TIPEUMYLIECTBaMM NPUMEHEHNA STMX AMANA3OHOB
RBNSUOTCR BOGMOXHOCTU ANA MEPenain GoMbwmx
NAKETOB iaHHbiX C YaCTOTHO/ PASHOCKOM 10 KaHanam,
Yeenueme obbema 1 GKOpOGTH Nepena“n uHbOp-
mauwm (00 12,5 TGUT/C), NOMEXO3AUMILEHHOCTE
(GYOMURNNMETPOB I AMANAION CEFi|aC NOYTH He 3a-
LUYMAEH, 1 Gam 10 CeGe OH He OnaceH Hi A Yeno-
BEKA, HA NS NEKTDOHHBIX NPUGOPOB), BHICOKOE
YCuneHue anTeHH npn Manoii wx aneptype. Hopma
[OCTYNHOGTV AMHN CBA3H HA MWTAMETOBLIX BOTHAX
05 cTpan CHI cocrasnsier 95%, nOSTOMY npy Npo-
€KTUDOBAHIY MOXHO ODHEHTUPOBATHCS TONEKO Ha 33
Tyxanve 8 aTmocdepe.
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