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gamosaxulebis winaswari kompiuteruli damuSaveba  

fonuri struqturebis gamoyenebiT 

 

Tea Todua 
saqarTvelos teqnikuri universiteti 

 
reziume 

ganxilulia gamosaxulebis fonuri struqturebiT analizis meTodi qarTuli 

nabeWdi simboloebis magaliTze. fonuri struqturebiT analizi xorcieldeba  

gamosaxulebis winaswari kompiuteruli damuSavebis stadiaze. fonuri struqturebiT 

analizis procesis pirvel etaps warmoadgens dagluvebis procedura, romelic 

uzrunvelyofs gamosaxulebaSi damaxinjebisa da rastris napirebze mocemuli saxis 

realizaciebisaTvis gradaciebis Semcirebas. fonuri struqturebi ganixileba, rogorc 

gamosaxulebis informaciuli nawili. gamosaxulebis fonuri struqturebiT aRwera mcire 

raodenobis etalonuri aRwerebis miRebis saSualebas iZleva.  

sakvanZo sityvebi: gamosaxulebis fonuri struqtura. nabeWdi simbolo. dagluveba. 
etalonuri aRwera. 

 
1. Sesavali 

gamosaxulebis winaswari kompiuteruli damuSavebis stadiaze Zalian mniSvnelovania 

TvisebaTa anu niSanTa nusxis dadgena. zogi niSani SeiZleba warmovadginoT ricxviTi 

mniSvnelobebiT, zogi niSani ki Tvisebrivia da amis gamo isini SeiZleba gamovxatoT misi 

arsebobis an ararsebobis miTiTebiT. niSnis arsebobis SemTxvevaSi, saxis aRweris 

Sesabamisi elementi, rogorc wesi, iRebs erTis tol, winaaRmdeg SemTxvevaSi – nulis 

tol mniSvnelobas. nebismier SemTxvevaSi, miRebuli aRwerebi amocnobis procesSi 

gamoiyeneba gadawyvetilebis misaRebad. SerCeuli niSanTa simravle mowmdeba da fasdeba 

misi vargisianoba, rac xorcieldeba eqsperimentulad realizaciaTa saswavlo da 

sakontrolo nakrebebis gamoyenebiT, ris Sedegadac xdeba niSanTa simravlis erTi nawilis 

ugulebelyofa an datoveba.  

2. ZiriTadi nawili 

fonuri struqturebiT gamosaxulebis analizisas informaciul nawils warmoadgens 

gamosaxulebis  foni da ara TviT gamosaxuleba. gamosaxulebis struqturaze informacias 

iZlevian fonuri struqturebi, maTi raodenoba da tipebi. ganixileba sami tipis fonuri 

struqtura: 

1. Ria anu ganapira fonuri struqtura ewodeba ares, romelic iwyeba rastris 

kideebidan; aqedan gamomdinare, gvaqvs Semdegi saxis ganapira struqturebi: marcxena 

ganapira, marjvena ganapira, zeda ganapira, qveda ganapira.  
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2. naxevradCaketili struqtura ewodeba ares, romelic SemosazRvrulia rogorc 

gamosaxulebis, aseve fonuri struqturis piqselebiT; 

     3. Caketili struqtura ewodeba ares, romelic yoveli mxridan SemosazRvrulia 

mxolod gamosaxulebis piqselebiT. 

1-el a) naxazze warmodgenilia qarTuli nabeWdi simbolo `W~-s sawyisi 

gamosaxuleba. 

 

000110000000000 
000110000000000  
000111111110000 
000010011111000 
000000000111000 
000000001110000 
000000001110000  
011111111100111 
011100011101111  
111000011111000 
011100111110000 
011111111111111 
000111001101111 
000000001111000 
001100000111000 
011100000011110  
111000000011110 
111000000001110  
111000000011110 
011111111111000 
001111111100000 
     a 

aaa11cccccccccc 
aaa11cccccccccc 
aaa11111111cccc 
aaaa1gg11111ccc 
aaaaaaaaa111ccc 
aaaaaaaa111cccc 
aaaaaaaa111cccc 
1111111111hh111 
1111kkk111h1111 
111kkkk11111ddd 
1111kk11111dddd 
111111111111111 
bbb111mm11n1111 
bbbbbbbb1111eee 
1111ppppp111eee 
1111pppppp11111 
111ppppppp11111 
111pppppppp1111 
111ppppppp11111 
111111111111fff 
111111111111fff 
       b 

aa111cccccccccc 
aa111cccccccccc 
aa111111111cccc 
aaaa11111111ccc 
aaaaaaaaa1111cc 
aaaaaaaa111cccc 
aaaaaaaa111cccc 
111111111111111 
1111kkk11111111 
111kkkk11111111 
1111kk111111111 
111111111111111 
bbb111111111111 
bbbbbbbb1111111 
1111ppppp111111 
1111pppppp11111 
111ppppppp11111 
111pppppppp1111 
111ppppppp11111 
111111111111111 
111111111111111 
      g  

nax.1. gamosaxulebis analizi fonuri struqturebiT `W~-s magaliTze 

 

Ria anu ganapira fonuri struqturebi indeqsirebulia a, b, c, d, e, f Caketili 

struqturebi - k, n simboloebiT, xolo naxevradCaketil struqturas warmoadgenen aseve 

laTinuri anbanis g,  p, m, h simboloebiT indeqsirebuli piqselebi. (nax.1-b) 

me-2 a) naxazze warmodgenilia qarTuli nabeWdi simbolo `a~, misi dagluvebiT da 

fonuri struqturebis indeqsirebiT miRebuli Sedegi.  

fonuri struqturebiT gamosaxulebis analizis algoriTmis pirveli etapi moicavs 

dagluvebis proceduras. dagluvebuli simboloebi naCvenebia 1-el b) da me-2 b). naxazebze.  

Semdeg etapze ganxorcielda gamosaxulebaSi arsebuli sxvadasxva fonuri struqturebis 

numeracia anu indeqsireba. indeqsireba iwyeba simbolos marcxena zeda kuTxidan da yvela 

Ria struqturaSi iwereba erTidaigive indeqsi manam, sanam horizontalze da imavdroulad 

vertikalze moZraobisas ar dafiqsirdeba gamosaxulebis piqseli. erTi fonuri 

struqturidan meoreSi gadasvla xdeba rastrze zevidan qveviT - vertikaluri 

mimarTulebiT moZraobisas. yovel axal Ria struqturaSi iwereba axali indeqsi, es 
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procesi grZeldeba rastris bolo striqonamde. imavdroulad iTvleba indeqsirebul 

areebSi piqselebis raodenoba da iwereba Sesabamis masivebSi. Semdeg grZeldeba procesi, 

amjerad rastris marjvnidan marcxena mimarTulebiT. 

 
000001110000000 
000001111000000 
000001111000000 
000111111100000 
000001111111000 
000001111111100 
000000111111100 
000000011111110 
000000011111110 
000000001111110 
000000000011111 
111100000011111 
111100000011111 
111100000011111 
111100000011111 
111110000011111 
111110000011110 
011110001111110 
011111111111000 
000111111111000 
000111111111000 

a 

aaaaa1111cccccc 
aaaaa1111cccccc 
aaaaa1111cccccc 
aaa1111111ccccc 
aaaaa1111111ccc 
aaaaa11111111cc 
aaaaaa1111111cc 
aaaaaaa11111111 
aaaaaaa11111111 
aaaaaaaa1111111 
aaaaaaaaaa11111 
1111eeeeee11111 
1111eeeeee11111 
1111eeeeee11111 
1111eeeeee11111 
11111eeeee11111 
11111eeeee11111 
11111eee1111111 
111111111111ddd 
bbb111111111ddd 
bbb111111111ddd 

b 

aaaaa1111cccccc 
aaaaa1111cccccc 
aaaaa1111cccccc 
aaa1111111ccccc 
aaaaa1111111ccc 
aaaaa11111111cc 
aaaaaa1111111cc 
aaaaaaa11111111 
aaaaaaa11111111 
aaaaaaaa1111111 
aaaaaaaaaa11111 
1111eeeeee11111 
1111eeeeee11111 
1111eeeeee11111 
1111eeeeee11111 
11111eeeee11111 
11111eeeee11111 
11111eee1111111 
111111111111111 
111111111111111 
111111111111111 

g 

nax.2. gamosaxulebis analizi fonuri struqturebiT `a~-s magaliTze 

 

rogorc zemoT iyo aRniSnuli, pirvel etapze xorcieldeba ganapira (Ria) fonuri 

struqturebis indeqsireba. Semdeg etapze sruldeba Caketili da naxevradCaketili 

areebis Sevseba. ganxiluli algoriTmi ganxorcielebulia daprogramebis enaze C++. 

fonuri areebis Sesavsebad gamoyenebulia rekursiuli funqcia Fillbyoct, funqcia 

Findstructure eZebs fonur areebs, Fillbyoct am ares avsebs axali indeqsiT. ufro 

konkretulad, funqcia Findstructure rastris vertikaluri mimarTulebiT Semowmebisas 

poulobs pirvel fonur piqsels, Semdeg funqcia Fillbyoct pirvel napovn fonur piqsels 

cvlis Sesabamisi indeqsiT, magaliTad laTinuri anbanis simbolo „e“-Ti. amasTanave, iqmneba 

masivi im svetisa da striqonisaTvis, romelSic Caiwera indeqsi. indeqsirebuli simbolos 

garSemo  ganixileba 3X3-ze fanjara, yvelgan sadac fonuri piqselebia, iwereba Sesabamisi 

`e“indeqsi. amis Semdeg centrad aiReba zemoxsenebuli masivis pirveli elementi da mis 

garSemo oqtagonze fonur areSi iwereba igive indeqsi, Semdeg aTvlis wertilad aiReba 

masivis meore elementi da a.S. grZeldeba procesi. mocemuli masivis wevrebis raodenoba 

Caketil areSi arsebuli piqselebis raodenobis tolia. mocemuli Caketili aris Sevsebis 

Semdeg grZeldeba axali Caketili aris Zieba, programa kvlav iZaxebs funqcias 

Findstructure. Caketili aris arsebobis SemTxvevaSi, procesi meordeba. zemoT aRwerili 

meTodis analogiurad, axali indeqsiT ivseba sxva fonuri are. indeqsirebis procesSi 
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TiToeuli fonuri struqturisTvis xorcieldeba masSi Semavali fonuri piqselebis 

raodenobisa da fonuri struqturis tipis gansazRvra. fonuri piqselebis raodenoba 

sxvadasxva tipis fonuri struqturisTvis inaxeba Sesabamis masivebSi: masop[i] – masivi 

Ria struqturebisTvis; mashalfclose[i] – masivi naxevradCaketili struqturebisTvis; 

masclose[i] – masivi Caketili struqturebisTvis.  

zemoaRwerili procedurebis Sedegad miRebuli struqturirebuli gamosaxuleba 

naCvenebia 1-el b) da me-2 b) naxazebze. 

imis gamo, rom yvela struqturas ar gaaCnia toli mniSvnelovnoba amocnobis 

TvalsazrisiT, saWiroa maTi ranJireba piqselebis raodenobis mixedviT. amis Semdeg, 

SesaZlebelia naklebi raodenobis piqselebis mqone struqturebis ugulebelyofa, rac 

ufro stabilurs xdis gamosaxulebis etalonur aRwerebs. magaliTad, zedmeti, 

arainformaciuli fonuri struqturebis ugulebelyofis Sedegad simbolo `a~-sTvis erTi 

etaloni miiReba. misi aRwera SeiZleba erTi marcxena ganapira, erTi marjvena ganapira da 

erTi naxevradCaketili struqturiT. struqturebis ugulebelyofis  kriteriumis 

SemuSavebisaTvis saWiro gaxda piqselTa raodenobis garkveuli zRurbluri 

koeficientebis gansazRvra da maTi mniSvnelobebis dadgena, rac ganxorcielda sxvadasxva 

SriftisaTvis eqsperimentebis saSualebiT. TiToeuli simbolosaTvis ganisazRvreba 

piqselebis maqsimaluri raodenobis mqone fonuri struqtura. eqsperimentebiT dadginda, 

rom mocemuli Ria fonuri struqturis ugulebelyofa xdeba, Tu misi piqselebis ra-

odenoba maqsimumis 15%-ze naklebia, naxevradCaketili struqturisaTvis es ricxvi 9%-s 

Seadgens, CaketilisaTvis ki – 3%-s. arainformaciuli struqturebi, rogorc wesi,  

piqselebis mcire raodenobiT xasiaTdebian, Tumca, umetes SemTxvevaSi es ar exeba Caketil 

struqturebs, amitomac Caketili arisaTvis procentuli maCvenebeli yvelaze mcirea. sur. 

1b-ze naCvenebi Caketili k struqtura mxolod 9 piqselisgan Sedgeba, magram is 

warmoadgens gamosaxulebis  informaciul nawils, romlis ugulebelyofa gamoiwvevs 

simbolos dauSvebel damaxinjebas, rac Tavis mxriv Seamcirebs sworad amocnobis saime-

doobas. gamosaxuleba zedmeti struqturebis gareSe naCvenebia 1-el g) da me-2 g) 

naxazebze. fonuri struqturebiT gamosaxulebis analizis zogadi struqturuli sqema  

warmodgenilia me-3 naxazze: 

 
 

nax.3. fonuri struqturebiT gamosaxulebis analizis zogadi struqturuli sqema 
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fonuri struqturebis indeqsirebisa da zedmeti struqturebis ugulebelyofis 

Semdgom etapze ganxorcielda niSanTa sivrcis ageba semantikuri aRwerebis gamoyenebiT, 

rac damaxasiaTebelia bunebrivi inteleqtualuri sistemebisaTvis. Sesabamisad, formirdeba 

niSanTa iseTi simravle, romelic Seicavs fonur struqturaTa ganlagebis aRwerebs, 

magaliTad: marcxena ganapira, qveda ganapira, zeda ganapira, Sua da a.S.  

3. daskvna 
 

gamosaxulebis fonuri struqturebiT aRwera TiToeuli simbolosaTvis 

minimaluri raodenobis etalonuri aRwerebis formirebis saSualebas iZleva. etalonebis 

minimizacia aiolebs amocnobasa da misTvis saWiro dros.  
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IMAGE PREPROCESSING BY USING OF BACKGROUND  
STRUCTURES  SUMMARY 

Todua Tea 
Georgian Technical University 

Summary  
 

The method of the image analysis by means of background structures on an example of the 
Georgian printed symbols is considered. In the work analysis with background structures is carried out 
at a stage of preliminary computer preprocessing. The first stage of the analysis of image by means of 
background structures is procedure of smoothing, which provides reduction of gradation for the given 
image at edges of a raster and distortion in the image; Background structures are considered as an 
informative part of  image. Description of the image by means of background structures enables 
reception of standard descriptions in a minimum quantity.   
 

ПРЕДВАРИТЕЛЬНАЯ ОБРАБОТКА ИЗОБРАЖЕНИЯ ПРИ  
ИСПОЛЬЗОВАНИИ  ФОНОВЫХ СТРУКТУР 

Тодуа T. 
Грузинский Технический университет 

Резюме 
 

Рассмотрен метод анализа изображений с помощью фоновых структур на 
примере грузинских печатных символов. Анализ фоновых структур осуществляется на 
стадии предварительной компьютерной обработки. Первый этап процесса анализа 
изображений с помощью фоновых структур является процедура сглаживания, которая 
обеспечивает сокращение градации для данного изображения на краях растра и 
искажений в изображении. Фоновые структуры рассматриваются как информативная 
часть изображений. Описание изображений с помощью фоновых структур дает 
возможность получения эталонных описаний в минимальном количестве.   

http://gesj.internet-academy.org.ge

