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K grafikuli vizualizaciis programuli paketebis

gamoyenebis Sefasebis meTodebi

elene kamkamiZe, mariam janeliZe, Tea afxaZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia kompiuteruli grafikis programuli paketebis gamoyenebis axali

mimarTulebebi swavlebis Tanamedrove etapze. aRniSnulia, rom kompiuteruli grafika

gamoiyeneba TiTqmis yvela samecniero da sainJinro disciplinaSi aRqmis TvalsaCino-

ebisTvis da informaciis gadasacemad. Aarsebobs mZlavri aparaturuli da programuli

uzrunvelyofa mravalferovani grafikuli gamosaxulebis misaRebad - ubralo naxaziT

dawyebuli da bunebrivi obieqtebis realuri gamosaxulebiT damTavrebuli. Sefasebulia

rastruli, veqtoruli, fraqtaluri grafikis upiratesoba da naklovaneba, Sedgenilia

metad gamoyenebadi grafikuli programebis SesaZleblobebis Sedarebis amsaxveli

cxrilebi. mocemulia cifruli gamosaxulebis vizualizirebis, gardaqmnis, masStabirebis,

kodirebis meTodebis Sefaseba.

sakvanZo sityvebi: veqtoruli grafika. rastruli grafika. fraqtaluri grafika.

splaini. vizualizacia.

1. Sesavali

sainformacio teqnologiebis Tanamedrove swavlebis etapze, kompiuterulma

grafikam daikava mniSvnelovani are samecniero da sainJinro kvlevebSi. grafikaze muSaoba

ikavebs masobrivi moxmarebis programebze momuSave programistebis muSaobis drois umetes

nawils.Kkompiuteruli grafika klasificirdeba grafikuli informaciis warmodgenis

tipiT, da misgan gamomdinare, gamosaxulebis damuSavebis algoriTmiT. kompiuterul

grafikas yofen veqtorulad da rastrulad, Tumca gamoyofen aseve gamosaxulebis war-

modgenis fraqtalur tips. grafikuli redaqtorebi, Tavis mxriv, iyofa rastrul,

veqtorul da samganzomilebiani grafikis redaqtorebad. mniSvnelovan problemas

warmoadgens grafikuli gamosaxulebis Senaxva, misi Semdgomi damuSavebis mizniT, radgan

nebismieri gamosaxuleba SeiZleba davamuSavoT ramodenime grafikuli paketis gamoyenebiT,

vidre is miiRebs dasrulebul saxes.

2. ZiriTadi nawili

veqtoruli grafika gamosaxulebas warmogvidgens rogorc geometriuli

primitivebis nakrebs. gamosaxuleba veqtorul formatSi gvaZlevs sivrces redaqtire-
bisTvis. gamosaxuleba SeiZleba danakargebis gareSe masStabirdes, Semobrundes,

deformirdes. aseve samganzomilebianobis imitacia veqtorul grafikaSi ufro martivia,

vidre rastrulSi. saqme imaSia, rom yoveli aseTi gardaqmna faqtiurad sruldeba ase:

Zveli gamosaxuleba (an fragmenti) iSleba, da mis magivrad igeba axali. veqtoruli

naxatis maTematikuri aRwera rCeba Zveli, icvleba mxolod zogierTi cvladis,

magaliTad, koeficientebis mniSvneloba. splaini aris veqtoruli grafikis mTavari cneba.

xazobrivi suraTebi - es splainebia. splainebze agebulia Tanamedrove Sriftebi TrueType
da PostScript. splainebis arsi SemdegSi mdgomareobs: nebismieri elementaruli mrudi

SeiZleba aigos oTxi koeficientis codniT P0, P1, P2, da P3, romlebic Seesabameba oTx
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wertils sibrtyeze. am wertilebis gadaadgilebiT vcvliT mrudis formas. veqtoruli

gamosaxulebebi ikavebs SedarebiT mcire moculobas da advilia redaqtirebaSi. suraTis

nebismieri elementi SeiZleba iyos Secvlili sxva elementisgan damoukideblad.

gamosaxuleba advilad icvlis zomas, ar kargavs xarisxs da inarCunebs Tavdapirvel

kompozicias. veqtori plastikuria, rac saSualebas gvaZlevs avsaxoT is gansxvavebuli

gafarToebis mqone mowyobilobebze. magram veqtoruli grafikis gamosaxulebebi martivia

vizualuri aRqmisaTvis da ZiriTadad gamoiyureba „daxatulad“ [1].

veqtoruli grafika moxerxebulia gamosaxulebis Sesaqmnelad, Tumca praqtikulad

ar gamoiyeneba mza suraTebis dasamuSaveblad. man farTo gamoyeneba hpova sareklamo

biznesSi, poligrafiaSi ydebis gasaformeblad da yvelgan, sadac mxatvruli samuSaos

stili axlosaa naxazTan. veqtoruli grafikis Seqmnisa da damuSavebis programul

saSualebebs miekuTvneba grafikuli redaqtorebi: Adobe Illustrator, CorelDraw.
rastruli naxatis gardaqmnis dros sawyisi monacemebia mxolod piqselebis nakrebis

aRwera, amitom Cndeba piqselebis ricxvis Secvlis problema. umartivesi procesia erTi

piqselis Secvla ramdenime imave feris piqseliT (uaxloesi piqselis kopirebis meTodi

Nearest Neighbour). ufro srulyofil meTodebs iyenebs interpolaciis algoriTmebi,

romlis drosac axali piqselebi iRebs zogierT fers, romelTa kodi gamoiTvleba

mezobeli piqselebis ferTa kodebis safuZvelze. msgavsi meTodiT xdeba masStabireba

Adobe Photoshop-is programaSi (bilinearuli da bikuburi interpolacia) [1,2].

rastruli grafika yovelTvis operirebs piqselebis organzomilebiani masiviT

(matriciT). yovel piqsels Seesabameba mniSvneloba - sikaSkaSis, feris, gamWvirvalobis -

an am mniSvnelobaTa kombinacia. rastruli gamosaxuleba gansakuTrebuli danakargebis

gareSe SeiZleba mxolod SevamciroT, Tumca gamosaxulebis zogierTi detalebi  maSin

qreba samudamod, rac sxvagvaradaa veqtoruli obieqtis warmodgenisas. rastruli

gamosaxulebis gazrda ki gvibrundeba „lamazi“ Sesaxedaobis mravalferovani gadidebuli

kvadratebis erTobliobiT, romelic sawyis etapze warmoadgenda piqselebis nakrebs [3].

wertilovani grafikis principis arsi mdgomareobs SemdegSi: Tu saWiroa romelime

obieqtis kodireba, maSin masze „vadebT“ bades da vqmniT igive ganzomilebis matricas

(cxrils), vavsebT obieqtze dadebul ujrebs erTianebiT, da nulebiT - obieqtis gareT.

Tu originaluri obieqtis sazRvrebi badis ujrebis sazRvrebis paraleluria, miiReba

idealuri matrica (bitmap) nulovani da erTeuli bitebiT, romelic warmoadgens

obieqtis kodirebul gamosaxulebas. Tu am matricas gamoviyvanT ekranze an printerze an

diskze Sesanaxad, maSin miviRebT obieqtis anabeWds. amgvarad, calkeuli blokebis

daxmarebiT SeiZleba kodireba gavukeToT nebismieri obieqtis gamosaxulebas - ujrebSi

xatvis cnobili uZvelesi meTodis analogiurad.Mmagram, idealuri SemTxveva, rodesac

obieqtis sazRvrebi emTxveva matricis mimmarTvel xazebs, iSviaTad realizdeba. cxadia,

rom Tu carieli da mTlianad savse kvadratebi gvaqvs - esaa bitebi 0 da 1. magram Tu

ar aris sruliad savse da sruliad carieli? aSkaraa, rom saerTo jamSi, unda davayenoT

zRurbli: am zRurbls qveviT - nulebia, xolo zemoT - erTianebi. magaliTad Tu

zRurbli 1/2 naklebia,- maSin 0, Tu metia,- maSin 1.

rastruli grafikis tipuri magaliTia skanirebuli fotografiebi an gamosaxule-
bebi, Seqmnili grafikul redaqtor PhotoShop-Si. rastruli grafikis gamoyeneba

saSualebas gvaZlevs mivaRwioT gamosaxulebis umaRles fotorealistur xarisxs. Tumca
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Senaxvis am meTods aqvs Tavisi nakli, magaliTad, gamosaxulebebTan muSaobisTvis saWiro

mexsierebis didi moculoba [4].

samganzomilebiani grafikis redaqtorebs  aqvs ori damaxasiaTebeli Tavisebureba:

pirvel rigSi, isini saSualebas gvaZlevs moqnilad vmarToT gamosaxuli obieqtebis

zedapirebis Taviseburebebis ganaTebis wyaroebis TaviseburebebTan urTierTqmedeba. meore

rigSi, saSualebas gvaZlevs SevqmnaT samganzomilebiani animacia (amitom maT xSirad

uwodeben 3D animatorebs). samganzomilebiani grafikis dasamuSavebeli programuli

saSualebebis bazris ZiriTad wils ikavebs Semdegi paketebi: 3D Studio Max, 3D Viz,
Softimage – 3D, Maya [5,6].

fraqtaluri grafika, rogorc veqtoruli, dafuZnebulia maTematikur gamoTvlebze.

Tumca mis bazur elements warmoadgens TviT maTematikuri formula, e.i. kompiuteris

mexsierebaSi aranairi obieqtebi ar inaxeba da gamosaxuleba aigeba mxolod gantolebebiT.

am meTodiT ageben rogorc umartives regularul struqturebs, aseve rTul

ilustraciebs, romlebic bunebis landSaftebs imitirebas axdenen, agreTve, originalur

samganzomilebian obieqtebs.

kompiuteruli grafikis failebis yvelaze gavrcelebuli gafarToebebi asaxulia

1-el cxrilSi:

cxr.1

gafarToeba aRwera popularoba

.apt kodirebuli wertilivani naxati gamoiyeneba iSviaTad

.bmp wertilovani naxati gamoiyeneba Zalian xSirad

.bmp gamosaxuleba Award gamoiyeneba iSviaTad

.dds Direct Draw zedapirebis faili gamoiyeneba Zalian xSirad

.djvu Djvu faili gamoiyeneba saSualod

.dng Digital Negative gamosaxulebebis faili gamoiyeneba Zalian xSirad

.gbr GIMP funjis faili gamoiyeneba saSualod

.gif gamosaxuleba GIF gamoiyeneba Zalian xSirad

.gz gamosaxuleba GIMP gamoiyeneba iSviaTad

.iff gamosaxuleba Autodesk Maya gamoiyeneba saSualod

.iso grafikuli rastruli faili CALS ISO 8613 gamoiyeneba iSviaTad

.jpeg gamosaxuleba JPEG gamoiyeneba xSirad

.jpg gamosaxuleba JPEG gamoiyeneba Zalian xSirad

.kdc Kodak gamosaxulebis faili gamoiyeneba saSualod

.mng gamosaxuleba formatSi MNG gamoiyeneba xSirad

.php slaid-Sou faili Collisto Photo Parade gamoiyeneba iSviaTad

.php Microsoft Picture proeqtis faili gamoiyeneba saSualod

.png Ggamosaxuleba PNG gamoiyeneba Zalian xSirad

.png Adobe Fireworks gamosaxulebis faili gamoiyeneba saSualod

.pot fraqtal Fractinti gamosaxuleba gamoiyeneba saSualod

.psd Adobe Photoshop gamosaxulebis faili gamoiyeneba Zalian xSirad
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.pspimage gamosaxuleba PaintDhop Pro gamoiyeneba Zalian xSirad

.scr Sun Raster gamosaxulebis faili gamoiyeneba iSviaTad

.scr ZXSpectrum gamosaxuleba gamoiyeneba iSviaTad

.tga rastruli gamosaxuleba Truevision TarGA gamoiyeneba Zalian xSirad

.thm gamosaxulebis faili (eskizi) gamoiyeneba Zalian xSirad

.thm eskizis video-faili gamoiyeneba xSirad

.tif gamosaxuleba TIF gamoiyeneba Zalian xSirad

.tif gamosaxuleba GeoTIFF gamoiyeneba xSirad

.tiff gamosaxuleba TIFF gamoiyeneba xSirad

.xcf gamosaxuleba GIMP faili gamoiyeneba xSirad

.yuy gamosaxuleba YUY kodirebuli faili gamoiyeneba Zalian xSirad

veqtorul da rastrul programebSi Seqmnili gamosaxulebis maxasiaTeblebis

Sedareba warmodgenilia me-2 cxrilSi.

cxr.2

rastruli grafika veqtoruli grafika

gamosaxuleba warmoadgens

wertilebis (piqselebis) marTkuTxa nakrebs,

romelTagan yvelasTvis inaxeba feri.

obieqtebis nakrebs, romelTagan yvelasTvis

inaxeba maxasiaTeblebis mniSvneloba: zoma,

mdgomareoba, feri, konturebis tipi, feri

grafikuli failis zoma damokidebulia

gamosaxulebis zomaze  da masSi

gamoyenebuli ferebis raodenobaze
obieqtebis raodenobasa da sirTuleze

grafikuli failis zoma ar aris damokidebuli

naxatis sirTuleze gamosaxulebis zomaze

gamosaxuleba iqmneba

figura - primitivebiT (monakveTebiT,

marTkuTxedebiT, elifsebiT, maTematikuri

mrudebiT da a.S.) an TviTneburad SeiZleba

iyos sxvadasxbagvarad rTuli

primitivebiT da maTi jgufebiT; obieqtebis

mimarT SeiZleba gamoviyenoT logikuri

operaciebi: gaerTianeba, gadakveTa da a.S.

grafikuli gardaqmna gamoiyeneba

suraTis sworkuTxa aresTan mimarTebiT obieqtebTan da maT jgufebTan mimarTebiT
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suraTis masStabirebis drois xarisxi

yovelTvis uaresdeba ar uaresdeba

grafikis Seqmnis Taviseburebebi

daskanerebuli gamosaxulebebs, cifruli

fotos, skrinSotebs (ekranis suraTi) da

a.S. yovelTvis aqvs rastruli formati;

rastruli grafika SeiZleba Seiqmnas aseve

PC-ze.

veqtoruli grafika iqmneba mxolod PV-ze -

ixateba an veqtorizdeba (gardaiqmneba veqtorul

formatSi) rastrulidan.

3. daskvna

kompiuteruli grafikis yvelaze popularuli da efeqturi programebis   SesaZleb-
lobebis Sedarebam aCvena veqtoruli da rastruli grafikis Sesabamisi upiratesobebi da

naklovanebebi, agreTve, dasaxul amocanasTan mimarTebaSi maTi gamoyenebis marTebuloba.

rastruli grafikis upiratesobebi :

 yoveli piqselis erTmaneTisgan damoukideblad damuSavebs SesaZlebloba;

 informaciis gacifrebis avtomatizaciis realizebis ganviTarebuli sistema;

 fotorealisturoba ( ferweruli efeqtebis CaTvliT);

 grafikuli formatebis standartuloba.

rastruli grafikis naklovanebebi:

 failebis moculoba ganisazRvreba gamosaxulebis farTobiT da ferTa

siRrmiT;

 gamosaxulebis cvlilebis dros suraTis damaxinjeba;

 gamosaxulebis zomaSi gazrdis SeuZlebloba.

veqtoruli grafikis upiratesobebi:

 gamosaxulebis kodirebis ekonomiuri meTodi(sivrcis moculoba, failis

zoma);

 transformaciis da masStabirebis Tavisufleba xarisxis dakargvis gareSe;

 gamosaxulebis gamotanis mowyobilobis aparaturuli damoukidebloba.

veqtoruli grafikis naklovanebebi:

 programuli damokidebuleba (sakuTari formatebi, konvertirebis

aucilebloba);

 gamosaxulebis aRweris veqtoruli principis sirTule;

 gamosaxulebis fotorealisturi SezRuduloba (ferweruli efeqtis

ararseboba).
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METHODS FOR ASSESSING THE USE OF GRAPHICAL VISUALIZATION
SOFTWARE PACKAGES

Kamkamidze Elene, Janelidze Mariam, Apkhadze Tea
Georgian Technical University

Summary

There are examined new directions of application of the computer graphics software packages
at the current stage of students’ teaching. Computer graphics are used in almost all scientific and
engineering disciplines for perceiving, displaying and processing of the transmitted information.
Currently quite powerful hardware and software are used for a variety of graphics, beginning from a
simple drawing to creating realistic images of complex objects. The evaluation of the advantages and
disadvantages of raster, vector, and fractal graphics is performed. There are presented tables showing
the characteristics and capabilities of the popular graphics programs. Suitable methods of graphical
visualization, transformation, and scaling, coding graphical information are described.

МЕТОДЫ ОЦЕНКИ ПРИМЕНЕНИЯ ПРОГРАММНЫХ ПАКЕТОВ
ГРАФИЧЕСКОЙ   ИНФОРМАЦИИ

Камкамидзе Е., Джанелидзе М., Апхадзе Т.
Грузинский Технический Университет

Резюме

Рассмотрены новые направления применения программных пакетов компьютерной
графики на современном этапе обучения студентов. Компьютерная графика используется
почти во всех научных и инженерных дисциплинах для отображения и обработки
передаваемой информации. На сегодняшний день применяется довольно мощное аппаратурное
и программное обеспечение для создания разнообразных графических изображений, начиная с
простого чертежа до создания реалистичных изображений сложных объектов. Дается оценка
преимуществ и недостатков растровой, векторной, фрактальной графики. Представлены
таблицы, отображающие характеристики и возможности популярных графических программ.
Описаны соответствующие методы оценки применения графической визуализации,
преображения, масштабирования, кодирования графической информации.
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