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herstis maCveneblis meTodis mixedviT droiTi procesebis

stoqastiurobis donis Sefaseba

irine CxeiZe, sofio oqromWedliSvili

saqarTvelos teqnikuri universiteti

reziume

ganixileba droiTi procesebis klasifikacia da Sefaseba maTi stoqastiurobis

donis mixedviT. amocanis gadawyveta xdeba herstis empiriuli kanonis gamoyenebis

safuZvelze, romelic realizebilia MathCad programul garemoSi da Catarebulia

seismogramisTvis (garkveuli monakveTisTvis) da kardioriTmis sixSiris cvlilebisaTvis.

seismogramis SemTxvevaSi herstis parametri H=0.749, xolo kardioriTmis sixSiris

SemTxvevaSi ki H=0.795. miRebuli Sedegebi cxadhyofs Semdegs: 1)orive SemTxvevaSi

procesi aris persistentuli, vinaidan H0.5-ze es migviTiTebs imaze, rom SeiZleba

garkveuli prognozis safuZvlze am procesebis cvlilebis saxis SenarCuneba. 2)

damuSavebuli procesebi unda mivakuTnoT qaoturad-determinirebul anu fraqtalur

signalebis jgufs, romlebic warmoadgens rogorc determinirebuli aseve SemTxveviTi

Tvisebebis matareblebs.

sakvanZo sityvebi: herstis mudmiva. droiTi mwkrivi. persistentuli da

antipersistentuli procesebi. brounis moZraoba.

1. Sesavali

mravalgvar, da kerZod, bunebriv sayofacxovrebo procesebze dakvirvebam cxadyo,

rom isini wamoadgenen droze damokidebul procesebs [1]. maTi struqturis analizi da

prognozireba aucilebelia gadawyvetilebaTa miRebis efeqturobisaTvis.

gansaxilveli statia miZRvnilia bunebrivi da sakvlevi procesebis klasifikacias da

analizis problemis gadawyvetas maTi stoqastiurobis donis Sefasebis mixedviT. Amas

udidesi praqtikuli mniSvneloba gaaCnia realuri procesebis mimdinareobis

prognozirebisaTvis [1-5].

droiTi mwkrivi anu dinamikis mwkrivi [3] – es aris statistikuri monacemebis

cvlileba raime parametris cvlilebis mixedviT, romelic Seesabameba drois sxvadasxva

momentebs. am statistikur monacemTa yovel anaTvals unda hqondes rigiTi nomeri drois

gazrdis mixedviT.

droiTi mwkrivi gansxvavdeba Cveulebriv monacemTa amonarCevisagan, vinaidan analizis

dros aucileblad gaTvaliswinebuli unda iyos anaTvalTaA miRebis drosTan urTierT

kavSiri. cnobilia [1-3], rom standartuli statistikuri meTodebis gamoyeneba, magaliTad

avtokorelaciuri analizi, ar iZleva sasurvel Sedegs procesebis klasifikaciis

TvalsazrisiT.

klasifikaciis qveS am SemTxvevaSi vgulisxmobT procesebis dayofas

determinirebul, SemTxveviT da qaosur (determinirebul) an (fraqtalur) signalebiT.

qaosurad determinirebul signalebs ukavia Sualeduri adgilmdebareoba determinirebul

da SemTxveviT signalebs Soris.
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2. ZiriTadi nawili

am amocanis gadawyveta SesaZlebeli gaxda axali kompiuteruli teqnologiebis

gamoyenebiT. eqsperimentisTvis gamoyenebuli gvaqvs MathCad 14 programis garemo. MathCad
programuli garemo moicavs arsebul modulebs, mza funqciebs. amitom sxvadasxva

meTodebis realizacia ar moiTxovs daprogramebis maRali donis enebis codnas da rTuli

algoriTmebis Sedgenas. SeiZleba iTqvas, rom rogorc LabVIESW-s gamoyenebisas MathCad-
Si xorcieldeba ,,daprogrameba programis Sedgenis gareSe”, rac Zalian mniSvnelovania

mkvlevarebisa da inJinrebisaTvis[5]. es iZleva saSualebas axali Tanamedrove

kompiuteruli teqnologiebis moxmarebas eqsperimentul da sainJinro saqmianobaSi [5].

herstis meTodi herstis maCveneblis gansazRvriT saSualebas iZleva ganvasxvaoT

SemTxveviTi mwkrivi  ara SemTxveviTisagan im SemTxvevaSic, roca SemTxveviTi mwkrivi ar

eqvemdebareba noramluri ganawilebis kanons da is eqvemdebareba marTvis cnobil kanons

[2]. hersti zomavda rezervuarSi wylis donis rxevebs. man daamtkica, rom SemTxveviTi

mwkrivis rxevaTa manZili izrdeba gazomvaTa droiTi intervalis gazrdis mixedviT. man

aCvena, rom burnebriv movlenaTa umravlesoba: temperatura, naleqi, mzis laqebi da sxva

eqvemdebarebian wanacvlebul SemTxveviT process – e.w xmaurian trends, romlisTvisac

herstis maCveneblis mniSvneloba axasiaTebs trendis simZlavris (determinirebul

faqtors) fardobas xmauris donesTan (SemTxveviTi faqtori). herstis meTods uwodeben

normirebuli gaqanebis meTods. xolo herstis maCvenebeli ki, H, aCvenebs, ramdenad

gansxvavdeba sakvlevi droiTi mwkrivi brounis maCveneblisagan [4]. brounis moZraoba

iTvleba, rogorc SemTxveviTobis maCvenebeli. misTvis herstis mudmiva udris 0.5-s. Tu

H=0.5 maSin gvaqvs klasikuri brounis moZraoba. Tu 0<H<0.5 procesi aris

antipersistentuli, roca procesis gazrdis tendencia Seicvleba Semcirebis tendenciiT

(albaTurad). Tu 0.5< H1 – procesi aris persistentuli, roca gazrdis tendencia

momavalSic ar Seicvlis mimarTulebas (albaTurad). am SemTxvevaSi zogjer amboben, rom

igi moicavs determinirebul mdgenelsac ,,trends”. determinirebuli procesebisaTvis

herstis mudmiva aRemateba 1, rac adasturebs marTvis kanonis arsebobas.

herstis maCveneblis gamoTvla warmoebs Semdegi sqemis mixedviT:

aRvniSnoT { e1, e2, e3,…} droiTi procesis miRebuli mniSvnelobebi.

1. dasawyisSi gamoiTvleba miRebuli monacemebis saSualo mniSvneloba ̅̅ = 1 (1)
sadac - aris monacemTa veqtoris - ri anaTvali; - dro, romelic

Seesabameba drois mwkrivis sigrZes, es igivea, rac anaTvalTa raodenoba.

2. gamoiTvleba dagrovil mniSvnelobaTa gadaxra saSualo mniSvnelobidan.( , ) = ∑ ( − ̅) (2)

3. ganisazRvreba ( , ) gaqaneba= max ( , ) − min( ( , ))
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4. xdeba miRebuli gaqanebis normireba: ,

sadac aris pricesis standartuli gadxra.

5. aigeba log damokidebuleba log( )-sagan. H = amiT miviRebT herstis

mudmivas.

imisdamixedviT, ras udris herstis parametri, SegviZlia vimsjeloT rogori saxis

procesTan gvaqvs saqme. unda aRvniSnoT, rom rac ufro metia amonarCevis moculoba

(droiTi intervali) miT ufro damajerebeli Sedegebi miiReba.

Cven CavatareT herstis empiriuli kanonis maCveneblis gansazRvra sxvadasxva

procesebisTvis: seismogramisaTvis, (garkveuli monakveTis) da kardiriTmis sixSiris

cvlilebisTvis (24 saaTis ganmavlobaSi). herstis meTodis mixedviT CavatareT

gamoTvlebi geofizikis institutis mier mocemul seismogramis 2000 anaTvalze da

miviReT Semdegi Sedegi (nax.1).

am naxazze mocemulia seismogramiT miRebul

anaTvalTa grafiki. zemoaRweril herstis

parametris gansazRvris meTodikis mixedviT,

miviReT dagrovil mniSvnelobaTa gadaxra, sadac

mean aris A veqtoris maTematikuri molodini.

( , ) funqcia vaqcieT veqtorad, ganvsazRvreT gaqaneba da normirebuli misi

mniSvneloba R.

radgan H-is mniSvneloba =0.749-s es niSnavs, rom procesi aris persistentuli da

momavalSi SegviZlia vivaraudoT, rom process Semdgom eqneba msgavsi saxe.
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gamoTvlebi CavatareT agreTve kardioriTmis sixSiris anaTvlebze, romelic

mogvawoda me-9 saavadmyofosTan arsebulma gulis kardiologiurma klinikam da miviReT

Semdegi Sedegebi (nax.2):

nax.2

am naxazze miRebulia kardioriTmis sixSiris damokidebuleba droze. am

SemTxvevaSic gamovTvaleT herstis parametris mniSvneloba H=0.795

3. daskvna

1. rogorc seismogramis (garkveuli monakveTis) SemTxvevaSi, aseve kardioriTmis

sixSiris cvlilebisac, saqme gvaqvs persistentul procesTan, vinaidan H0.5 es

migviTiTebs imaze, rom SeiZleba viwinaswarmetyveloT signali momavalSic SeinarCunebs

miRebul tendencias. iq sadac signals hqonda zrdadobis xasiaTi, is axlo momavalSic

SeinarCunebs, xolo iq, sadac mcirdeboda momavalSic unda movelodoT Semcirebas.

2. ganxiluli procesebi ar miekuTvneba mTlianad SemTxveviT procesebs, romlis

klasikuri magaliTia, mcire nawilakebis brounis moZraoba. (H=0.5) am dros

SemTxveviTobas erTvis determinirebuli mdgenelic. Ganxiluli signalebi SeiZleba

mivakuTvnoT qaosurad determinirebul an fraqtalur procesebs, romlebsac gaaCniaT

rogorc SemTxveviTi, aseve determinirebuli signalebis Tvisebebi.
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ASSESSING LEVELS OF STOCHASTIC TEMPORAL PROCESS BY
THE HURST INDICATOR

Chkheidze Irina, Okromchedlishvili Sophio
Georgian Technical University

Summary

The article concerns classification and estimation temporal series  on a level them of

stochasticity on an example of processing of piece seismogram and cardiac rate frequency. The

method of the empirical law herst realized in MathCad software environmeunt, was used, in a case

seismogram a numerical parameter Herst H = 0.749, while for frequency cardiac rate H = 0.795.

The received testily to that: 1) in both cases the processes are persistence, as 0.5.

considered signals should be related to group chaotically – determined, or Fractal Signals, which

are the carriers  both determined and random properties.

ОЦЕНИВАНИЕ УРОВНЯ СТОХАСТИЧНОСТИ ВРЕМЕННОГО ПРОЦЕССА
МЕТОДОМ ПОКАЗАТЕЛЯ ХЕРСТА

Чхеидзе И.М., Окромчедлишвили С.Н.
Грузинский  Технический  Университет

Резюме

Работа касается классификации и оценивания временных рядов по уровню их

стохастичности на примере обработки отрезка сейсмограммы и частоты кардиоритма.

Использовался метод эмпирического закона Херста, реализованного в программной среде

MathCad. В случае сейсмограммы численный показатель Херста H=0.749, в то время как, для

частоты кардиоритма H=0.795. Полученные результаты свидетельствуют о том что: 1) в обоих

случаях процессы являются персистентными, поскольку H0.5. 2) рассмотренные сигналы

следует отнести к группе хаотически-детерминированных, или же, фрактальных сигналов,

которые являются носителями как детерминированных так и случайных свойств.


