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msgavsebis zomis formireba (niSanTa)  

`damTxveva-ardamTxvevis~ principis gamoyenebiT 

oTar verulava, ia iremaZe 
saqarTvelos teqnikuri universiteti 

 
reziume 

 
Seswavlilia msgavsebis zomis formirebis procesi Tanabarganzomilebiani 

obieqtebisaTvis, kerZod, es SeiZleba iyos amosacnobi saxeebis etalonuri aRwerebi, saxeTa 

saswavlo, sakontrolo an ucnobi realizaciebi. amocnobis procesSi damTxvevis 

(aradamTxvevis) principis gamoyeneba gulisxmobs superpoziciis proceduris arsebobas. aqedan 

gamomdinare, aucilebelia obieqtebis Tanabarganzomilebianobis pirobis dakmayofilebac. 

formirebuli msgavsebis zomis funqciisaTvis, damtkicebulia metrikuli Tvisebebis arseboba 

da naCvenebia misi gamoyenebis SesaZleblobebi binaruli da arabinaruli amosacnobi 

obieqtebisaTvis. 

sakvanZo sityvebi: msgavsebis zoma. metrikuli Tvisebebi. superpozicia. damTxveva. 
refleqsuroba. simetriuloba. samkuTxedis meTodi. 

 
1. Sesavali 

 
saxeTa amocnobaSi gamoyenebul Sedarebis procesebSi didi adgili ukavia metrikuli 

Tvisebebis mqone funqciebs da zogierT SemTxvevaSi, arametrikul gamosaxulebebs, an 

algoriTmebis saxiT mocemul procedurebs [1,2]. Sedarebis procesi xorcieldeba, rogorc 

wesi, or obieqts Soris, kerZod, saxis etalonur aRwerasa da amosacnob obieqtebs Soris. 

umravles SemTxvevaSi es ori obieqti Tanabarganzomilebiania an daiyvaneba tol 

ganzomilebaze. Tu es obieqtebi araTanbarganzomilebiania, aseT SemTxvevaSi praqtikulad 

SeuZlebeli xdeba metrikuli funqciebisa da umravles SemTxvevaSi arametrikuli funqciebis 

gamoyenebac. 

SemdgomSi miviRebT, rom Sedarebis procedurebSi gamoyenebuli amocnobis obieqtebi 

Tanabarganzomilebiania da Sesabamisad, maTTvis SesaZlebelia superpoziciis principis 

gamoyeneba. superpoziciis principis gamoyeneba gulisxmobs niSanTa damTxvevis an 

aradamTxvevis mimarTebebis ganxorcielebas.   

amocnobis binaruli obieqtebis SemTxvevaSi damTxveva-aradamTxvevis mimarTebebi 

martivad ganisazRvreba. kerZod, Tu mocemulia ori obieqti ( ),ini xA =  da ( )jnj xA =  , sadac 

Nn ;1= , N _niSanTa binaruli sivrcis ganzomilebaa, maSin damTxvevis mimarTebebisTvis 

gveqneba: 

{ }1;0; =∀ jnin xx ,                            ( )1  
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11;00 ==⇒= jkik xx .                      ( )2  

aradamTxvevisaTvis gveqneba: 

10;01 ≠≠⇒≠ jkik xx                       ( )3  

sadac    NkIi ;1,;1 == ,      I - saxeTa raodenobaa.           

Tu niSanTa simravle warmodgenilia diskretuli ricxvebis saxiT, maSin damTxveva-

aradamTxvevis mimarTebebi ganimarteba ise, rogorc es mocemulia [2,3] naSromebSi, anu 
damTxveva aRiniSneba erTianiT, ardamTxveva – nuliT.  

gacilebiT sainteresoa SemTxvevebi, rodesac niSnebi iRebs mniSvnelobebs namdvil 

ricxvTa diapazonidan. davuSvaT ikx  niSani iRebs namdvil mniSvnelobas Semdegi diapazonidan: 

kikk x βα ≤≤ ; miviRebT rom niSanTa mniSvnelobebis diapazonebi ar ikveTeba. aseT SemTxvevaSi 

ix  niSnis gazomviT miRebuli sididisaTvis gveqneba: Tu kix ∆∈ , sadac k∆  sidide ikx  niSnis 

mniSvnelobaTa  diapazonia ( )kk βα ,  wyvilebis saxiT, maSin 1=ikx . winaaRmdeg SemTxvevaSi 

0=ikx . aseTi meTodiT miRebuli niSanTa simravle warmoadgens mocemuli saxis binarul 

realizacas, rac niSnavs, rom  simravles,  romelic mocemulia namdvil ricxvTa TanaukveTi 
diapazonebis saxiT, gardaiqmna binarul veqtorebad an matricebad, rac saSualebas gvaZlevs 

damTxveva-aradamTxvevis mimarTebebi warmodgenil iqnas (2) an (3) gamosaxulebis saxiT. aqedan 
gamomdinare, SegviZlia miviCnioT, rom nebismieri msgavsebis zoma, romelic formirdeba 
binaruli amosacnobi obieqtebisaTvis, gamosadegia arabinaruli saxisaTvisac im SemTxvevaSi, 

rodesac kmayofildeba, zemoT mocemuli piroba, niSanTa mniSvnelobebis diapazonTa 
TanaukveTobis Sesaxeb. 

Sedegi: naSromSi ganxilulia saxeTa amocnobaSi farTod gavrcelebuli cnebis 

gamosaxulebaTa damTxveva-aradamTxvevis principis formalizaciis procedura, ris Sedegad 

miRebulia msgavsebis zoma ( )•VER  funqciis saxiT, romlisaTvisac damtkicebulia 

metrikulobis oTxive Tviseba binaruli realizaciebisaTvis (gamosaxulebisaTvis).  
naCvenebia, Tu rogor SeiZleba arabinaruli realizaciebi mTeli an namdvili 

ricxvebiT,  daviyvanoT binarul saxeze. 
msgavsebis zomis formireba: davuSvaT, mocemulia {A} saxeTa simravle, N-

ganzomilebian {x} niSanTa sivrceSi. saxeTa niSnebi binarulia, anu sruldeba (1) piroba 

nebismieri iA  da jA  amosacnobi obieqtebis, romlebic SeiZleba iyos saxeTa aRwerebi – 

etalonebi  an  realizaciebi. 

gansazRvra 1. iA  da jA  obieqtebis Tanxvedra ewodeba N  ganzomilebian sivrcis 

(piqselebis) im raodenobas, romlisaTvisac sruldeba gamosaxuleba ( )2 -iT mocemuli piroba.  

gansazRvra 2. iA  da jA  obieqtebis gansxvaveba (araTanxvedra) ewodeba niSanTa im 

raodenobas N -dan, romlisTvisac sruldeba ( )3  gamosaxulebiT mocemuli piroba. 

Tu amocnobis procesSi monawile obieqtebis Tanxvedris da gansxvavebis-araTanxvedris 
mimarTebebis ganxorcielebas ganvixilavT, rogorc SemTxveviT process, cxadi xdeba rom 

Tanxvedra-gansxvavebis saxiT gvaqvs xdomilebaTa sruli jgufi, Sesabamisad WeSmaritia 
Semdegi toloba: 

1=+ ijij GANTAN                           ( )4  

sadac ijTAN  warmoadgens Tanxvedris xdomilebas, ijGAN  _ dansxvavebis xdomilebas. 

aRvniSnoT raodenobrivad es xdomilebebi: iA  da jA  obieqtebis Tanxvedra ( )2  

gamosaxulebebis mixedviT warmovadginoT Tanxvedrili niSnebis _ piqselebis raodenobiT da 

gamovsaxoT ija _iT, gansxvavebuli piqselebis raodenoba ijb _iT. N  ganzomilebiani 

rastrisTvis, ( )4 gamosaxulebis mxedvelobaSi miRebiT, gveqneba: 
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Nba ijij =+                                     ( )5  

( )5  gamosaxulebidan gamomdinare msgavsebis zomad avirCioT Semdegi funqcia, 

( )ijijij baNVER −−=                               ( )6  

davamtkicoT ( )6  gamosaxuleba mocemuli funqciis metrikuli Tvisebebi: 

1. arauaryofiToba:  0≥ijVER  

miviRoT mxedvelobaSi, rom  ija  da  ijb  sidideebi piqselebis raodenobaa da Sesabamisad 

sruldeba Semdegi pirobebi: 

                            0;0 ≥≥ ijij ba . 

( )5  gamosaxulebidan gvaqvs ijij aNb −= . ijb  es mniSvneloba CavsvaT ( )6  

gamosaxulebaSi, miviRebT: 

( ) ijijijij aNaNaNVER 22 −=+−−=  

iA  da  jA  obieqtebis sruli Tanxvedris SemTxvevaSi Naij = . yvela danarCen 

SemTxvevaSi  Naij < .  Sesabamisad gvaqvs rom ijaN 22 ≥ . aqedan gvaqvs  VER  funqciis 

arauaryofiToba. 

       0≥ijVER .                                     ( )7  

2. refleqsuroba:    

0=iiVER                                   ( )8  

cxadia, rom iA  obieqtis Tanxvedra Tavis TavTan srulia, rac niSnavs, rom 

gansxvaveba ara gvaqvs, anu Naij =  da 0=ijb . Tu am monacemebs CavsvamT ( )6  gamosaxulebaSi, 

miviRebT:   

( ) 00 =−−= NNVERii
 

rac niSnavs, rom ( )8  gamosaxuleba WeSmaritia anu ( )•VER  funqcia refleqsuria; 

3. simetriuloba:  

jiij VERVER =                                  ( )9  

miviRoT mxedvelobaSi, rom jiij aa =  da jiij bb = . aqedan gamomdinare gvaqvs: 

( ) ( )jijiijij baNbaN −−=−−  

rac niSnavs, rom ( )9  toloba WeSmaritia; 

4. samkuTxedis piroba: 

rogorc cnobilia, samkuTxedis pirobas nebismieri funqciisaTvis da, maT Soris VER  

funqciisaTvisac aqvs Semdegi saxe: 

kjikij VERVERVER +≤                           ( )10  

utoloba  ( )10 _Si CavsvaT VER  funqciis mniSvnelobebi ( )6  gamosaxulebidan: 

          ( ) ( ) ( )kjkjikikijij baNbaNbaN −−+−−≤−−                ( )11  

gamosaxuleba ( )5 -is mixedviT ganvsazRvroT ""b  cvladebis mniSvnelobebi, gveqneba: 

kjkjikikijij aNbaNbaNb −=−=−= ;;               ( )12  

cvladebis miRebuli gamosaxulebebi ( )12  tolobidan CavsvaT ( )11  gamosaxulebaSi, 

Sesabamisad gveqneba: 

( ) ( ) ( )kjkjikikijij aNaNaNaNaNaN +−−++−−≤+−−  

martivi gardaqmniT miviRebT: 

   ( ) ( ) NaaaaaNa kjikijkjikij −+≥⇒+−≤−                   ( )13  
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gamosaxuleba ( )13  warmoadgens cvladebis kjikij aaa ,,  wrfiv funqcias. aqedan 

gamomdinare, Tu igi samarTliania am cvladebis mniSvnelobebis orze meti kombinaciisaTvis, 

maSin utoloba ( )13  WeSmaritia. 

miviRoT mxedvelobaSi, rom aRniSnuli cvladebisaTvis samarTliania Semdegi 

utolobebi:  

NaNaNa kjijik ≤≤≤≤≤≤ 0;0;0                ( )14  

ganvixiloT Semdegi situaciebi: 

situacia 1. ;Naa kjik ==  aRniSnuli toloba niSnavs, rom iA -ri da kA -ri 

gamosaxulebebi srulad emTxveva erTmaneTs. es situacia mocemulia oTxganzomilebiani 

rastrisTvis ( )4=N  1-el naxazze. cxadia, 

rom 1 punqtiT mocemuli piroba ver 
Sesruldeba, Tu j -uri gamosaxuleba 

igivurad toli ar iqneba iA  da kA  

gamosaxulebebis; e.i. gvaqvs Na ji = . CavsvaT 

situacia 1-sTvis miRebuli cvladebis 

mniSvnelobebi ( )13  gamosaxulebaSi, gveqneba: 

( ) ,NNNNNN ≥⇒−+≥  rac niSnavs, rom am situaciisaTvis, anu etalonebis erTi 

kombinaciisaTvis ( )13  utoloba WeSmaritia. 

situacia 2.  0=ika , rac niSnavs, rom iA  da kA  gamosaxulebebi arcerTi piqseliT 

ar emTxveva erTmaneTs (nax.2)  gamosaxuleba ( )14 -dan gamomdinare Nakj ≤  da 

0≥ija cxadi xdeba rom kja -is nebismieri 

mniSvnelobisaTvis utoloba ( )13  

WeSmaritia. 
situacia 3.   

,2
2

;2
2

====
NaNa kjik  rac niSnavs, 

rom oTxganzomilebiani rastrisaTvis 

mxolod ori piqseli emTxveva erTmaneTs (nax.3.) utoloba ( )13 -is mixedviT yvelaze uaresi 

situacia, am SemTxvevaSi, gvaqvs maSin, rodesac kA  da jA  gamosaxulebebi acdenilia 

mTlianad, rac niSnavs, rom 0=kia  (nax.3). CavsvaT ( )13  utolobaSi cvladebis arCeuli 

mniSvnelobebi, gveqneba: ( ) 004220 ≥⇒−+≥  

rac niSnavs, rom cvladebis mesame 

kombinaciisaTvis ( )13  utoloba WeSmaritia. 

miviReT, rom cvladTa 

sami kombinaciisaTvis ( )13  utoloba 

samarTliania, amgvarad samkuTxedis piroba 

( )•VER  funqciisTvis sruldeba, rac unda dagvemtkicebina. 

3. daskvna 
msgavsebis zonis funqciis formirebisaTvis gamoyenebulia saxeTa amocnobaSi farTod 

gavrcelebuli damTxveva-aradamTxvevis proncipi. aRniSnuli principebis safuZvelze agebulia 

msgavsebis zoma ( )•VER  funqciis saxiT, romlisaTvisac damtkicebulia metrikulobis oTxive 

Tviseba: arauaryofiToba, refleqsuroba, simetriuloba da samkuTxedis piroba. ( )•VER  

funqciis argumentebia binaruli cvladebi, magram sxva SemTxvevaSi, rodesac argumentebi 
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mTeli an namdvili ricxvebia, naCvenebia is procedurebi, romlebiTac SesaZlebelia 
realizaciebis warmodgena (dayvana) binarul saxeze. 
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FORMATION OF MEASURES OF SIMILARITY WITH APPLICATION OF THE PRINCIPLE 

OF "SIMILARITY-DISSIMILARITY" (ATTRIBUTES) 
Verulava Otar, Iremadze Ia 

Georgian Technical University 

Summary 
There is studied the process of formation of measures of similarity for the objects with equal-

dimension. Particularly, It can be the standard descriptions of recognition images, educational images, 

control and unknown images. During the recognition process is used the principle of coincidence 

(dissimilarity), that means the existence of procedure of superposition. Hence, it is necessary to provide 

the conditions of dimension equality. For the function of formed measures of similarity here is  proved the 

existence of metric features and represented the opportunities of their utilization for binary and not binary 

recognition objects.  

 
ФОРМИРОВАНИЕ МЕР ПОДОБИЯ С ПРИМЕНЕНИЕМ ПРИНЦИПА  

«СХОДСТВА-НЕСХОДСТВА» (ПРИЗНАКОВ) 
Верулава О., Иремадзе И. 

Грузинский Технический Университет 

Резюме 
Изучен процесс формирования мер сходства для равномерных объектов. Это может быть 

эталонное описание распозновательных образов, учебных образов, контрольных и незнакомых 

образов. В процессе распознования используется принцип сходства (несходства), подразумевается 

наличие процедуры суперпозиции. Исходя из этого, обязательно нужно обеспечить условие 

равномерности объектов. Для функции формируемых мер сходства доказано наличие 

метрического сходства и показаны возможности их использования для распозновательных 

объектов в бинарном и небинарном  виде.  


