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biometriuli sistemis sinTezis sakiTxisaTvis

levan imnaiSvili – stu-s profesori
maguli bedineiSvili – stu-s asistent profesori

naTia kirkitaZe – stu-s doqtoranti
zaza macaberiZe – stu-s doqtoranti

reziume

samuSaoSi ganxilulia biometriuli sistemis 
sinTezis zogadi principebi saimedoobis 
uzrunvelyofis da gamtarunarianobis amaRlebis 
TvalsazrisiT. SemoTavazebulia pedagogTa 
registrirebis sistemis gamtarunarianobis 
amaRlebis sinTezis zogadi sqema.

sakvanZo sityvebi: biometria, biometriuli 
sistemis saimedooba, biometriuli sistemis 
gamtarunarianoba.

Summary

The paper discusses the general principles of synthesis 
of a biometric system in terms of reliability, security 
and capacity enhancement. It is proposed to increase the 
capacity of the system of teacher registration in the general 
scheme of the synthesis.	

Cveulebriv, biometriuli sistemis sinTezis 
dros iyeneben identificirebis an verificirebis 
meTods [1].
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nax. 1. biometriuli sistemis sinTezis ganzogadoebuli sqema

imavdroulad, biometriuli sistemebis sin-
Tezis dros mniSvnelovania ori principis 
gamoyeneba - sistemaSi ar dauSvas dauregistri-
rebeli subieqti da uari ar uTxras daregis-
trirebul momxmarebels [2]. amasTan, biometri-
ul sistemas yavs ori tipis momxmarebeli - sis-
temaSi dauregistrirebeli subieqti, romelic 
dainteresebulia sistemaSi SeRweviT da dareg-
istrirebuli momxmarebeli, romlis moTxovnaa, 
rom sistemam uari ar uTxras daSvebaze. nax.1-ze 
naCvenebia mocemuli moTxovnebiT biometriuli 
sistemebis sinTezis ganzogadoebuli sqema.
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nax. 2. dacvis biometruli sistemis sinTezis sqema
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nax.3. pedagogTa registrirebis biometriuli sistemis sinTezis erTi 

variantis  sqema

naCvenebi sqema asaxavs biometriuli sistemis 
funqcionirebis rva SesaZlo protokols. 
TiToeuli protokoli saTanado Sinaarsis 
matarebelia da mniSvnelovnad gansazRvravs 
sistemis daniSnulebas. konkretuli biomet
riuli sistemis sinTezisTvis SeiZleba 
gamoyenebuli iqnas sistemis realizaciis erTi 
protokoli, an ramdenime, an sulac – rvave. 
ramdenime protokolis SemTxvevaSi, mniSvneloba 
aqvs agreTve maTi amoqmedebis Tanmimdevrobasac. 

nax.2-ze naCvenebia sqema, roca biometriuli 
sistema muSaobs mxolod verificirebis 
meTodiT. misi upirvelesi amocanaa ar dauSvas 
dauregistrirebeli da dauSvas registrirebuli 
momxmarebeli, rac damaxasiaTebelia dacvis 
(usafrTxoebis) sistemebisTvis.

sruliad gansxvavebuli situacia gvaqvs 
pedagogTa biometriuli registrirebis 
sistemaSi [3], roca sistemam garkveuli wesiT 
unda dauSvas registrirebuli momxmarebeli da 
ar unda dauSvas dauregistrirebeli subieqti. 
garkveul wesSi igulisxmeba sistemis unari 
garkveul dReebSi da garkveul saswavlo 
korpusebSi dauSvas (an ar unda dauSvas) 
garkveuli momxmarebleblebi. maSin sistemis 
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sinTezi unda moxdes nax.3–ze naCvenebi sqemiT.
sruliad gansxvavebuli situacia gvaqvs 

pedagogTa biometriuli registrirebis 
sistemaSi [3], roca sistemam garkveuli wesiT 
unda dauSvas registrirebuli momxmarebeli da 
ar unda dauSvas dauregistrirebeli subieqti. 
garkveul wesSi igulisxmeba sistemis unari 
garkveul dReebSi da garkveul saswavlo 
korpusebSi dauSvas (an ar unda dauSvas) 
garkveuli momxmarebleblebi. maSin sistemis 
sinTezi unda moxdes nax.3–ze naCvenebi sqemiT.

am SemTxvevaSi pedagogTa biometriuli 
registrirebis sistema muSaobs mxolod 
identificirebis meTodiT.

verificirebis meTodis gamoyenebis dros 
xdeba subieqtis mimdinare biometriuli Sablonis 
Sedareba daregistrirebuli momxmareblebis 
Sablonebis bazaSi arsebul n Sablonidan 
erT-erTTan.  n Sablonidan erTi i  Sablonis 
amorCeva xdeba damatebiTi identifikatoris 
gamoyenebiT. Sesabamisad, dauregistrirebeli 

subieqtis daSvebis albaToba iqneba: FARiiunreg PP =
..

, sadac FAR (False Acceptance Rate) [2] parametri 
aris dauregistrirebeli subieqtis sistemaSi 

mcdari daSvebis done. Sesabamisad, FARiP
 
aris 

dauregistrirebeli subieqtis sistemaSi 
daSvebis albaToba, xolo daregistrirebuli 
momxmareblis daSvebis albaToba iqneba:

 

FRRiireg PP −= 1.
, sadac FRR  (False Rejection Rate) 

parametri aris registrirebuli momxmareblis 
mcdari uaryofis done [2].

identificirebis meTodis dros 
mimdinare Sabloni dardeba bazaSi arsebul 
yvela n SablonTan. Sedegad, gaizrdeba 
dauregistrirebeli subieqtis daSvebis 
albaToba, romelic miiRebs saxes: 

n
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nax.4. registrirebuli momxmareblis daSvebis albaTobis damokidebuleba 

FAR da FRR  Secdomebze

Semcirdeba daregistrirebuli momxmareblis 
daSvebis uaryofis albaToba, romelic 

gaiTvleba formuliT: 
1

.. )1( −−= n
FARiFRRiiFRR PPP

, rac dakavSirebulia imasTan, rom erTi 
momxmarebeli SeiZleba daSvebuli iqnas sxva 
momxmareblis identifikatoriT. amdenad, 
gaizrdeba registrirebuli momxmareblis 

daSvebis albaToba: 1
.. )1(1 −−−= n

FARiFRRiireg PPP

,
sadac moiazreba SecdomiT daSvebuli 

momxmareblebic. nax.4-ze naCvenebia 
..iregP -is 

damokidebuleba sistemaSi daregistrirebul 
momxmarebelTa raodenobaze. rogorc vxedavT, 
momxmarebelTa raodenobis zrdasTan erTad, 

matulobs 
..iregP -c, rac dakavSirebulia 

dauregistrirebeli momxmareblebis sistema
Si daSvebis raodenobis zrdasTan da 
imasTan, rom sistema naklebad eubneba uars 
daSvebaze daregistrirebul momxmareblebs. 
davuSvaT, sistemaSi daregistrirebulia 
1000 momxmarebeli.  imavdroulad davuSvaT, 

rom 001.0=FARiP   da 01.0=FRRiP , maSin 

identificirebis reJimisaTvis 963.0
.. =iregP . 

igive 001.0=FARiP  da 01.0=FRRiP -is SemTxvevaSi 
erTi daregistrirebuli momxmareblisTvis, anu 

verificirebis reJimisaTvis 99.0
.. =iregP .

rogorc vxedavT, identificirebis meTodis 
gamoyenebis dros SesamCnevad uaresdeba 
biometriuli sistemis saimedoobis maCvenebeli 
verificirebis meTodTan SedarebiT, magram 
umjobesdeba sistemaSi daSvebis siswrafe 
(gamtarunarianoba), ergonomiuloba (aRar aris 
saWiro damatebiTi identifikatori) da a.S. [4]. 

rogorc cnobilia, momxmareblis TiTis 
anabeWdis xarisxi yovelTvis maRali ar aris, 

rac, cxadia, zrdis FRRiP -is mniSvnelobas da Tu 
ramdenad - es eqsperimentulad unda dadgindes 
konkretuli kategoriis momxmareblebisaTvis. 
Sesabamisad Seicvleba registrirebuli 

momxmareblis daSvebis albaTobac: FRRiireg PkP *1. −=
, sadac k proporciulobis koeficientia. 
davuSvaT, eqsperimentulad davadgineT, rom 
Cveulebriv SemTxvevasTan SedarebiT 5-jer met 
momxmarebels eTqva daSvebaze uari,  maSin k=5 da 

Sesabamisad  95.0
.. =iregP . imisaTvis, rom situacia 

gamovasworoT, saWiroa FRRiP  SevamciroT 5-jer, 

rac Tavis mxriv aucileblad gamoiwvevs FARiP
-is gazrdas, anu dauregistrebeli subieqtis 
daSvebis albaTobis zrdas. miuxedavad amisa, 
verificirebis meTodis gamoyenebiT midian 
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kompromisze da fiqroben, rom sakiTxis 
nawilobrivi gamosworeba xdeba damatebiTi 
identifikatoris gamoyenebis xarjze.

im SemTxvevaSi, Tu sistemis daniSnuleba 
iseTia, sadac dauregistrirebeli subieqtis 
arseboba minimumamdea dayvanili (magaliTad, 
pedagogTa registrirebis sistemaSi, sadac 
dauregistrirebeli subieqtis arseboba 
realurad gamoricxulia), maSin am nabijze 
Tamamad SeiZleba wavideT. cxadia, es exeba 
verificirebis meTods. magram, Tu igive 
nabijs gadavdgamT identificirebis meTodis 
gamoyenebiT (anu damatebiTi identifikatoris 
gareSe), maSin gaizrdeba erTi momxmareblis sxva 
momxmareblis nacvlad daSvebis SemTxvevebi, 
rac cxadia, miuRebelia.

amdenad, SeiZleba davaskvnaT, rom im 
kategoriis momxmareblebisTvis, romlebsac aqvT 
TiTis anabeWdis dabali xarisxi, mizanSewonilia 
verificirebis meTodis gamoyeneba.

pedagogTa biometriuli registrirebis 
sistemaSi arian momxmareblebi, romlebsac aqvT  
TiTis anabeWdis dabali xarisxi. maTi raodenoba 
Seadgens momxmareblebis saerTo raodenobis 
10-15%-s. amdenad, pedagogTa biometriuli 
registrirebis sistemisTvis mizanSewonilia 
verificirebis meTodis arCeva. imavdroulad, 
sistemis sargeblobis komfortis amaRlebis 
mizniT sasurvelia, rom SenarCunebuli iqnas 
sistemis maRali gamtarunarianoba, romelic 
SeiZleba miRweuli iqnas identificirebis 
meTodis gamoyenebiT, radgan ar moiTxoveba 
damatebiTi identifikatoris gamoyeneba. 
amdenad, SemoTavazebulia principi, romlis 
mixedviT pedagogTa biometriuli registrirebis 
sistemaSi SenarCunebuli unda iyos rogorc 
verificirebis, aseve identificirebis meTodi. 
aqedan gamomdinare, pedagogTa biometriuli 
registrirebis sistemis sinTezi unda 
ganxorcieldes nax.1-ze naCvenebis sqemis 
mixedviT, risTvisac sistemis momxmareblebi 
ranJirebulia TiTis anabeWdis xarisxis 
mixedviT. TiTis anabeWdis maRali xarisxis mqone 
momxmareblebi isargebleben identificirebis 
meTodiT, xolo TiTis anabeWdis dabali xarisxis 
mqone momxmareblebi - verificirebis meTodiT.

rogorc zemoT vnaxeT, identificirebis 
meTodis mTavari naklia sistemaSi 
dauregistrirebeli subieqtis SesaZlo daSveba. 
amdenad, pedagogTa registrirebis sistemaSi 
am meTodis gamoyeneba TiTqos ar unda iyos 
gamarTlebuli. magram pedagogTa biometriuli 
registrirebis sistemis sinTezis mTavar 
amocanas warmoadgens daregistrirebuli 
momxmareblis sistemaSi daSveba, ramdenadac 
dauregistrirebeli subieqti saerTod ar 
sargeblobs am sistemiT. am SemTxvevaSi 

pirvel planze iwevs sistemis ergonomiuloba, 
ramdenadac identificirebis meTodi ar 
moiTxovs damatebiTi identifikatoris 
gamoyenebas da igi momxmareblisaTvis qmnis 
ufro komfortul garemos.
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