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SemTxveviTi Secdomebis zemoqmedebis pirobebSi sazomi informaciis

SekumSvis meTodebis kvleva kompiuteruli teqnologiebis safuZvelze

irina CxeiZe, omari tomaraZe, lali tokaZe

saqarTvelos teqnikuri universiteti

reziume

gadmocemulia SemTxveviTi Secdomebis pirobebSi erT- da - organzomilebiani informaciis

SekumSvis algoriTmebis kvleva. informaciis SekumSvis algoriTmSi vgulisxmobT iseTi uaxlesi

teqnologiis gamoyenebas, rogoricaa, veivlet-gardaqmnis SekumSvis meTodi.

sakvanZo sityvebi: veivlet-gardaqmna; transformanta; signal/xmauris fardobis pikuri

mniSvneloba; PSNR; SekumSva; koncentracia; piqseli.

1. Sesavali

naSromis mizania SemTxveviTi Secdomebis pirobebSi informaciis gadacemis efeqturobis

kvleva. cxadia, rom SemTxveviTi Secdomebis e. i. xmaurisa da xelSeSlebis pirobebSi informaciis

gadacemis efeqturobis maCvenebeli mcirdeba. es Semcireba ganpirobebulia rogorc informaciis

SekumSviT, daqvantviT, informaciis wyaroSi da gadacemis arxSi arsebuli xmauris da xelSeSlebis

zemoqmedebiT. saWiroa aucileblad raodenobrivad Sefasdes an gaizomos miRebuli danakargebi.

teqnikur amocanebSi es Sefaseba xdeba rogorc statistikuri an gasaSualebuli kriteriumebis

moxedviT ise cdomilebaTa histogramebis miRebis saSualebiT da sxvaobiTi suraTis miRebiT.

aRdgenili gamosaxulebis xarisxis raodenobrivi Sefasebis kriteriumad viyenebT signal/xmauris

fardobis pikur mniSvnelobas (PSNR) mocemuls dB-Si. Mathcad programis garemoSi, arsebuli

funqciebis safuZvelze, am parametrebis Sefaseba xdeba sakmarisad martivad.

2. ZiriTadi nawili

pirveli eqsperimenti exeba Semdegs: 1-el naxazze mocemulia sawyisi gamosaxuleba `Lena”,
(M) da me-2 naxazze - xmaurdadebuli gamosaxuleba (Q) (xmauris albaToba P=0,1 da SecdomaTa

maqsimaluri donea 127).
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movaxdineT M da Q gamosaxulebebis veivlet-gardaqmna. miRebul transformantaSi

SevinarCuneT koeficientebis 0,01, 0,05, 0,1 raodenoba, riTac ganxorcielda SekumSva.

gamosaxulebis aRsadgenad ganvaxorcieleT veivlet-ukugardaqmna. me-3 naxazze mocemuli L1

gamosaxuleba Seesabameba im SemTxvevas, rodesac SenarCunebuli iyo koeficientebis 10%, xolo me-

4 naxazze mocemul L2 gamosaxulebaze miRebuli gvaqvs suraTi 1% koeficientis SenarCunebiT.

Tu SevinarCunebdiT transformantis koeficientebs 0.1, maSin miviRebdiT aRdgenili

gamosaxulebis xarisxs PSNR=32,53 dB, Tu 0,05 - miviRebdiT 28,68 dB, Tu 0,01-miviRebdiT 28,8
dB.

Cvens mier Catarebuli iqna eqsperimenti, romelic exeboda signal/xmauris fardobis pikuri

mniSvnelobis damokidebulebas SekumSvis koeficientebze,

romelic xorcieldeboda veivlet-gardaqmnis gamoyenebiT

da transformantaSi 0,01, 0,05, 0,1 koeficientebis

SenarCunebiT (maSin, roca mTliani gamosaxulebis

elementebis raodenoba Seadgenda N2 piqsels) Sedegebi

gamosaxulia me-5 naxazze.

punqtiriT mocemuli zeda grafiki asaxavs

SemTxvevas, rodesac SekumSva xdeba sawyis

gamosaxulebaze Secdomebis dadebis gareSe, qveda grafiki

asaxavs igive damokidebulebas Secdomebis Semcveli

gamosaxulebisaTvis. rac Seexeba zeda mruds igi asaxavs

PSNR damokidebulebas koeficientebis raodenobaze, aq

kargad Cans xmauris dadeba rogor afuWebs, aRdgenili gamosaxulebis xarisxs, koeficientebis 0,1

mniSvnelobis dros TiTqmis orjer. meore SemTxvevaSi es maCvenebeli naklebad aris damokidebuli

koeficientebis raodenobaze.

gansakuTrebiT aRsaniSnavia, rom Tu ar gamoviyenebdiT veivlet-gardaqmnas SekumSvis gareSec

miviRebdiT aRdgenili gamosaxulebis xarisxs, romelic gamoisaxeboda 11,18dB-iT, aqedan SegviZlia

gavakeToT daskvna, rom yvelaze uares SemTxvevaSic (0,01 raodenobis drosac) veivlet-gardaqmna

aumjobesebs aRdgenis xarisxs 5dB-iT, xolo ukeTes SemTxvevaSi ki 6dB-iT.
Semdegi eqsperimenti exeboda veivlet-gardaqmnisa da furie gardaqmnis Sedarebas. amisaTvis

gamoviyeneT signali, romelic aRiwereba sityva “Wawelet” gaxmovanebis dros (nax.6).

nax.6 signali, romelic aRiwereba sityva “Wawelet” gaxmovanebis dros

xSir SemTxvevaSi veivlet-gardaqmna gamoiyeneba monacemebis SekumSvis mizniT [1]. es ki

ganpirobebulia imiT, rom signalis an gamosaxulebis ZiriTadi energia koncentrirdeba ramodenime

koeficientSi. magaliTisaTvis ganvixiloT me-6 naxazze mocemuli signalsaTvis Semdegi veivlet-

diskretuli gardaqmna (DWT).

J:=MaxDWTLevel(v)-2 filter:= coiflet(18) N:=rows(v)
W: = dwt(v, j, filter) Th: = .75       i:= 0..N-1

cw: = Concentration (w)
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nax.7 signalis energiis damokidebuleba SekumSvis koeficientebTan

ordinatTa RerZze gadazomilia signalis energia da Sesabamisi zRurbli. me-7 naxazidan

kargad Cans, rom veivlet-gardaqmna koncentrirebas ukeTebs energias. igi moicavs mTliani

koeficientebis 10%-s, xolo koeficientebis 75%-i naklebia zRurblze. abcisTa RerZze 0,01

mniSvnelobis gadakveTa 0,75-Tan da marjvniv moTavsebulia energiis raodenoba, romelic aRemateba

zRurbls da ufro metic igi aris 0,01 da 0,1 mniSvnelobebs Soris. es ki TvalnaTliv uCvenebs

signalis SekumSvas da SemdgomSi mis aRdgenas ufro mniSvnelovani koeficientebis meSveobiT.

SevadaroT furie-gardaqmnis (FET) SekumSvis unari veivlet-gardaqmnasTan. (FET)
gardaqmnisaTvis SekumSvis fardobiTi koeficienti aRvniSnoT CR-iT.

CR: =99
ft: =cfft(v)   cF: =Concentration(ft)
reconfft: =icfft(Compress(ft,CR}}

aqve vawarmooT veivlet-gardaqmna amave CR mniSvnelobisaTvis
wt: =dwt(v,j,filter) cW: =Concentration(wt)
recondwt: =idwt(Compreess(wt,CR),j,filter)

Semdeg etapze SekumSvisaTvis gamoviyenoT veivlet-paketi-WPT
Tw: =WPt(v,j,filter)
entropy(x): =-x2.log(x2)
basis:= best-basis(Tw,basis)
wP: =extract-basis(Tw,bsis)
cP: = Concentration(wR)
reconwRt: =iwPt(Compress(wP,cR),basis,filter)

gamoviyenoT agreTve kosinus-gardaqmna: Tc lct v J box( )

Flatten A( ) v A 0

v stack v A L  

L 1 cols A( ) 1for

v

 findThresh T Percent( ) V T1

V stack V TL 

L 2 rows T( ) 1for

V Flatten V( ) cols V( ) 1if

V sort V
 

Vfloor rows V( ) Percent( )


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me-8 naxazze miRebuli grafikis analizi gviCvenebs, rom SekumSvis

TvalsazrisiT ukeTesi Sedegi miiReba veivlet-gardaqmnis dros. Tu

veivlet-gardaqmnas SevadarebT furies gardaqmnasTan mas, rogorc

ukve aRvniSneT, SekumSvis TvalsazrisiT aqvs upiratesoba. garda amisa

igi saSualebas iZleva sivrceSi da droSi dinamikurad gazardos

gamosaxulebis garCevisunarianoba. am ukanasknelis qveS igulisxmeba

gamosaxulebis mxolod lokaluri nawilis garCeviTobis gazrda [2].

me-9 naxazze warmodgenil suraTebze mocemulia furies gardaqmnisa

da veivlet-gardaqmnis saSualebiT ganxorcielebuli

organzomilebiani gamosaxulebis SekumSvis TvalnaTlivi

xarisxobrivi Sedareba, sadac cxadad Cans veivlet-gardaqmnis

upiratesoba. es suraTebi miRebulia gamosaxulebis, JPEG da JPEG
2000, SekumSvis algoriTmebis gamoyenebiT [2].

daskvna:

1. Secdomebi amcirebs informaciis gadacemis efeqturobas; 2.

veivlet-gardaqnis gamoyeneba iZleva saSualebas garda kargi SekumSvis

unarisa, gaaumjobesos aRdgenili gamosa-xulebis xarisxi; 3. veivlet-

gardaqmnis Sedareba furie-diskretul gardaqmnasTan gvaZlevs

saSualebas vamtkicoT pirvelis upiratesoba. aqve unda aRvniSnoT,

rom veivlet-gardaqmna saSualebas gvaZlevs avamaRloT gamosaxulebis

xarisxi mxolod lokalur nawilebSi, rasac ver uzrunvelyofs furies gardaqmna.

literatura:

1. Уэлстид  С. Фракталы и Вейвлеты для сжатия изображений в действии.. Москва, Триумф, 2003
2. Дремин И. М., Иванов О. В., Нечитайло В. А.. Вейвлеты и их использование,- Успехи физических наук, 2001.
3. Дьяконов В. Маthcad 2001, Санкт-Петербургб Питер Бук, 2001-397 с.

RESEARCH OF MEASURING INFORMATION COMPRESSION METHODS IN CONDITIONS OF RANDOM
ERRORS ON THE BASICS OF COMPUTER TECHNOLOGIES

Chkheidze Irina, Tomaradze Omar, Tokadze Lali
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Summary
In the represented article there are represented results of the research of one and two-dimensional information

compression in conditions of random errors. The algorithms of information compression are represented by methods of
Wavelet transformations, which are examples of the usage of the newest technologies.

ИССЛЕДОВАНИЕ МЕТОДОВ СЖАТИЯ ИЗМЕРИТЕЛЬНОЙ ИНФОРМАЦИИ В УСЛОВИЯХ ДЕЙСТВИЯ
СЛУЧАЙНЫХ ОШИБОК НА ОСНОВЕ КОМПЬЮТЕРНЫХ ТЕХНОЛОГИЙ

Чхеидзе И., Томарадзе О., Токадзе Л.
Грузинский Tехнический Университет

Резюме
Приведены результаты исследования алгоритмов сжатия одномерной и двумерной информации в условиях

действия случайных ошибок. Алгоритмы сжатия информации представлены методами Вейвлет преобразований,
которые являются примером использования новейших технологий.


