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reziume

binaruli cifruli arxebiT xdeba umartivesi saxazo signalebis gadacema, romelTac sawyisi

orobiTi kodis forma aqvT. am kodebs siWarbe ar gaaCniaT, ris gamoc SeuZlebelia maTi

saSualebiT arxis muSaobis xarisxis kontroli. mocemul samuSaoSi ganxilulia sistema,

romelSic arxis Semowmeba xdeba sainformacio signalis gadacemisas masSi winaswar siWarbis

Setanis Semdeg. gansxvavebiT arsebuli sistemebisagan, ganxiluli mowyobiloba iZleva arxSi

sainformacio signalis gadacemis ara mTeli seansis ganmavlobaSi Semowmebis saSualebas, aramed

garkveulad SerCeul droiT intervalebSi.

sakvanZo sityvebi: binaruli kodi. cifruli arxi. saxazo signali. informaciis siWarbe.

Secdoma arxSi. arxis kontroli.

1. Sesavali

binarul cifrul arxSi informaciis gadacema xorcieldeba sawyisi orobiTi kodis saxiT

(saxazo kodirebis gareSe). am tipis gadacemuli cifruli informacia saxazo signalebis

umartivesi saxea, sadac yovel “1” simbolos Seesabameba T xangrZlivobis impulsi, xolo “0”-s

igive xangrZlivobis pauza. am kodirebas absolituri ewodeba da aRiniSneba L simboloTi, xolo

TviT kods _ NRZ-L (“kodi nulisken dabrunebis gareSe”) [1,2,3,4].

aseT kodebs dadebiT mxareebTan erTad gaaCniaT agreTve naklovanebebi. kerZod, ar aqvT

siWarbe, ris gamoc SeuZlebelia maTi saSualebiT arxis muSaobis kontroli (Secdomebis aRmoCena).

am kodebis gamoyenebisas arxebis kontroli SesaZlebelia ganvaxorcielod ori meTodiT. erT

SemTxvevaSi kavSiri unda gavwyvitoT (ar gadavceT sainformacio signali) da arxi SevamowmoT

specialuri sacdeli signalebiT (arxis gamorTuli mdgomareoba) [1,5,6,7], xolo meoreSi ki

sainformacio orobiT kodSi SevitanoT siWarbe da misi saSualebiT movaxdinoT arxis Semowmeba

(arxis CarrTuli mdgomareoba) [1,4,8,9].

arxis gamorTul mdgomareobaSi SesaZlebloba gveZleva mimRebSi erTmaneTs SevadaroT

gadamcemisa da mimRebis mier formirebuli erTmaneTis mimarT sinqronizebuli erTi da igive

testuri mimdevrobebi da aRmovaCinoT (aRvricxoT) bituri Secdomebi. xolo arxis Semowmeba

gamourTvelad damyarebulia bituri Secdomebis identifikaciaze gadacemul garkveul blokSi (erT

an ramodenime sainformacio simboloSi), magram am SemTxvevaSi gazomvis obieqturi sizuste

SezRudulia blokis zomebiT. Cveulebriv, ori Secdoma blokSi identificirdeba, rogorc erTi.

magram am meTodis Rirsebam, rom arxis gamorTva araa saWiro, ganapiroba misi farTo gavrceleba.

2. ZiriTadi nawili

gansaxilveli Semowmebis sistema gankuTvnilia binaruli cifruli sistemebis (magaliTad

ikm-30-is) CarTuli kavSiris arxis SemowmebisaTvis. gansxvavebiT arsebuli sistemebisgan [1,2,3,8,9],

Semowmebis mowyobiloba muSaobs gadacemis ara mTeli seansis ganmavlobaSi, aramed SerCeul droiT

intervalebSi.

pirvel naxazze naCvenebia gansaxilveli mowyobilobis struqturuli sqema, romelic Sedgeba

gadamcemis, kavSiris arxisa da mimRebisagan. misi muSaobis principis asaxsnelad SeiZleba

visargebloT me-2 naxazze mocemuli droiTi diagramebiT. rodesac arxis Semowmeba ar xdeba,

sainformacio signalis gadasacemad gamoiyeneba siWarbis armqone NRZ-L kodi (nax.2-g), xolo arxis

Semowmebis droiT intervalSi ki xdeba rogorc sainformacio signalis gadacema, ise arxis

Semowmeba siWarbis mqone e.w. 1B2B tipis BI-L kodis saSualebiT (nax.2-d). am kodSi sawyisi

orobiTi mimdevrobis simboloebi “0” da “1” Sesabamisad icvleba saxazo signalis “01” da “10”

blokebiT [2,3,4]. amgvarad, kavSiris arxSi unda gadavceT sruli sainformacio signali, romelic

NRZ da BI-L kodebis Sesabamisi signalebis erTobliobaa (nax.2-z).

gansaxilveli mowyobilobis gadamcemis marTva xdeba ikm-30-is mier gamomuSavebuli taqturi

(ft, nax.2-b) sixSiris impulsTa mimdevrobiT, romelic miewodeba sixSiris gamamravlebels orze.

mis gamosasvlelze miRebuli ft-s mimarT sinqronuli 2ft (nax.2-a) impulsebis mimdevroba

miewodeba Semowmebis intervalis maformirebels da mis gamosasvlelze miiReba Semowmebis

intervalis impulsebi (nax.2-e). 2ft impulsebi miewodeba agreTve kodis gardamqmnelis me-2
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Sesasvlels, xolo mis pirvel Sesasvlels ki ikm-30-is gamosasvlelidan NRZ-L kodis Sesabamisi

cifruli sainformacio signali. Sedegad, gardamqmnelis gamosasvlelze miviRebT BI-L kodis

Sesabamis signals (nax.2-d). aqedan miRebuli signali miemarTeba sruli signalis maformireblis

me-2 Sesasvlelisaken. sruli signalis maformireblis pirvel Sesasvlels ki miewodeba NRZ-L
kodis Sesabamisi signali. sruli signalis maformireblis marTva xdeba Semowmebis intervalis

impulsebiT, romelic miewodeba mis me-3 Sesasvlels, Sesabamisad, sruli signalis maformireblis

gamosasvlelze vRebulobT gaerTianebul signals (nax.2-z), romeliv gamosasvleli mowyobilobis

gavliT gadaecema kavSiris arxs. Semowmebis intervalis maformirebelSi gaTvaliswinebulia

sxvadasxva xangrZliobis Semowmebis droiTi intervalebis formireba. rodesac am maformireblis

gamosasvlelze impulsebi ar gamomuSavdeba, maSin ar moxdeba BI-L kodis formireba da sruli

signalis maformireblis gamosasvlelze gveqneba mxolod sawyisi (NRZ-L kodis Sesabamisi)

sainformacio signali, romlis drosac arxis Semowmeba ar xdeba.

nax.1 Secdomebis kontrolis mowyobilobis struqturuli sqema

mowyobilobis mimReb nawilSi xdeba sruli cifruli signalidan Semowmebis droiT

intervalSi moTavsebuli BI-L kodis Sesabamisi signalis gamoyofa da Semdeg am intervalSi

moxvedrili Secdomebis aRricxva.

Tavdapirvelad, arxis gamosasvlelidan sruli signali (nax.2-z) miewodeba Semaval

mowyobilobas, xolo misi gamosasvlelidan rezonansul mowyobilobasa da sawyisi cifruli

signalis gamoyofis sqemas.

sruli signalidan, romelic warmoadgens taqturi da ormagi taqturi impulsebis

erTobliobas, unda gamocalkevdes erTiani sataqto masinqronizebeli impulsebi. es SeiZleba

ganxorcieldes rezonansuli mowyobilobiT, romelic awyobili iqneba ormag taqtur sixSireze da

mis Sesasvlelze taqturi impulsebis miwodebisas gamoyofs meore harmonikas, xolo ormagi

taqturi sixSiris miwodebisas pirvel harmonikas. miRebuli 2ft sixSiris impulsebis mimdevroba

miewodeba adgilobriv generators da sinqronizacias ukeTebs mas.
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nax.2. Secdomebis kontrolis mowyobilobis muSaobis

droiTi diagramebi

sawyisi cifruli signalis gamoyofis sqema warmoadgens trigers Tvlis reJimSi. am

trigeris marTva xdeba adgilobrivi generatoris mier gamomuSavebuli taqturi (ft) sixSiris

impulsebiT, romlebic sawyisi taqturi impulsebis mimarT daZrulia 1/4 taqtiT (nax.2-v). am

mowyobilobis gamosasvlelze miRebuli signali miewodeba ikm-30-is mimReb nawils. sruli signali

miewodeba agreTve Semowmebis intervalis gamoyofis mowyobilobas. masSi winaswar xdeba sruli

signalis naxevari taqtiT daZvra, xolo Semdeg sruli - x1 (nax.2-z) da naxevari taqtiT daZruli

- x2 (nax.2-i) signalebi miewodeba sqemas, romelic muSaobs algoriTmiT x1.x2+x1.x2. Sedegad, mis

gamosasvlelze miiReba nax.2-k -ze naCvenebi impulsTa mimdevroba. Semdeg es mimdevroba miewodeba

Semowmebis intervalis maformirebels, romelic warmoadgens trigers Tvlis reJimSi (sawyisi

cifruli signalis gamomyofis analogiurad).Aam trigeris marTva xdeba adgilobrivi

generetoridan miwodebuli taqturi – ft impulsebiT, romlebic sawyisi sataqto impulsebis

mimarT daZrulia 3/4 taqtiT (nax.2-l). Sesabamisad, trigeris gamosasvlelze vRebulobT nax.2-m -

ze naCveneb Semowmebis intervalis impulss.

Tu arxSi Secdomebi ar gvaqvs, nax.2-k -ze mocemuli Semowmebis intervali iqneba uwyveti.

rodesac arxSi adgili aqvs erTeulovan Secdomebs (,,1’’-is magivrad ,,0’’ da piriqiT), rac nax.2-n -

ze jvrebiTaa moniSnuli, Secdomebis intervalis gamosasvlelze formirebul signals eqneba

,,Cavardnebi’’ (nulovani mniSvnelobebi) taqtis xangrZlivobiT. isini nax.2-is momdevno diagramebze

aseve jvrebiTaa moniSnuli, romelTa raodenoba Seesabameba Secdomebis raodenobas. maTi aRricxva

xdeba Secdomebis mTvleliT. Secdomebis albaTobis gansazRvris mizniT mTvlels agreTve miewodeba

Semowmebis intervalis Sesabamisi sataqto impulsebis raodenoba.

unda gaviTvaliswinoT, rom, rogorc nax.2-o -dan Cans, mTvleli afiqsirebs erT zedmet

Secdomas (oris magivrad xdeba samis fiqsireba).
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mxedvelobaSia agreTve misaRebi, rom Tu Secdoma daemTxva Semowmebis intervalis dasawyissa

da damTavrebas (nax.2-p), maSin misi fiqsireba ar moxdeba (nax.2-r), magram es Semowmebis xarisxze

ar imoqmedebs, radgan Semowmebis intervali bevrad aRemateba calkeuli Secdomebis xangrZliobas.

arsebiTia aseve, rom mowyobiloba gankuTvnilia mxolod erTeulovani Secdomebis

dasafiqsireblad, vinaidan 2 an 2-ze meti mezobeli Secdomidan mTvleli reagirebas moaxdens

mxolod erTze. (nax.2-s, t).

3. daskvna

amgvarad, ganxiluli Secdomebis kontrolis mowyobiloba SeiZleba gamoviyenoT binaruli

cifruli arxebis Sesamowmeblad maTSi sainformacio signalis gadacemasTan erTdroulad winaswar

siWarbis Setanis saSualebiT. magram, gansxvavebiT arsebuli sistemebisagan, ganxiluli

mowyobilobia iZleva saSualebas Semowmeba ganvaxorcieloT arxSi sainformacio signalis

gadacemis ara mTeli seansis ganmavlobaSi, aramed garkveulad SerCeul droiT intervalebSi.
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SIGNAL BOUND BINARY DIGITAL CHANNEL MALFUNCTIONING
CONTROL DEVICE DEVELOPMENT

Murjikneli G., Nanobashvili V., Modebadze I.,
Lazarikashvili I.

Georgian Technical University

Summary
The binary digital channels transfer the simplest signals having the primitive binary code nature. These codes are not

complex enough to control channel functioning quality. In this work we demonstrate the system where the channel is being
inspected through the information signal transfer, in which the necessary complexity is introduced in advance. In contrast
with the existing systems, presented device does not need the entire signal transfer duration but only chosen interval to
inspect the channel.

РАЗРАБОТКА УСТРОЙСТВА КОНТРОЛЯ ОШИБОК БИНАРНОГО
ЦИФРОВОГО КАНАЛА, ЗАНЯТОГО СИГНАЛОМ

Мурджикнели Г., Нанобашвили В., Модебадзе И.,
Лазарикашвили Л.

Грузинский Техничиский Университет

Резюме
Бинарными цифровыми каналами осуществляется передача простейших линейных сигналов,

которые имеют форму начального двоичного кода. У этих кодов нет избыточности, поэтому с их
помощю невозможно контролировать качество работы канала. В данной работе рассмотрена система, в
которой проверка канала происходит при передаче информационного сигнала после внесения в него
избыточности. В отличие от существующих систем, рассмотренное устройство позволяет произвести
проверку не в течение всего сеанса передачи информационного сигнала в канале, а в определенно
выборочных временных интервалах.


