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kadenpa iHpopMamiiHUX TEXHOOT1H BHIABHAYOI CITPABH.

X apKiBChKHil HAITIOHATBHII YHIBEPCHTET PaIiOTeKTPOHIKH,

npobieMHa HayKOBO-I0CIi/IHA JTa00paTopiss aBTOMAaTH30BAHUX CUCTEM YIIPABIIHHS.
%JTbBiBCHKHIT IEpPKABHMIT YHIBEPCHTET GE3MEKH KHTTEISITBHOCT],

Kadeapa yrnpapiHHS MPOSKTaMU, IHPOPMAIIIHHUX TEXHOJIOT1H Ta TEISKOMyHIKaIlikh

JIO IUTAHHS ITPO MIPUCKOPEHUW BUBIP
3HAYEHHS KOE®IINIEHTA KPOCUHI'OBEPA
B 3AJJAYAX NEPEJUCKPETHU3AILII 306PAKEHD

a Ilenewro /]., Bunoxyposa O., Pax T., I3ouin 1., I[lerewrxo M., Muxaiimox C., 2017

Po3po0ieHo HOBHII MeTOJ NPHCKOPEHOr0 ABTOMATHYHOIO BH3HAYEHHHA 3HAYEHHA
KoedinicHTa omepanii KPocMHIOBepa y 3ajayax MONEPeIHHOr0 ONMPALIOBAHHS 300pa’keHb 3
BUKOPHCTAHHAM MATPMYHHMX omnepaTopiB auBeprenuii. ExcnepuMmeHTanbHI J0CTiTzKeHHS
MOKa3yl0Th BUCOKY CTiKicTh MeTOaAy A0 00po0kM 300paxkeHb i3 (uaykryaniiiHow ¢yHKIiEW
iHTeHcuBHOCTI. [IopiBHAHHA pe3yabTaTiB po0OTH 32 PO3pPO0IeHHM METOAOM 3 pe3yJbTaTaMu
3a iCHYI0YUMM NMO0KAa3aJ10 NPHCKOPEeHHs] aBTOMATHYHOr0 BUOOPY Koe@illieHTa KPOCMHT0BepY, 110
3HAYHO 3MEHIIY€ KUIbKiCThL HeOOXiTHMX O00YHCIHBAJLHUX pecypciB mis ioro poooru. Ile
3YMOBJIIOE€ MOKJHMBICTh HOro e()eKTHBHOIO 3aCTOCYBAHHSA Mix Yac 00po0KHM BeJIMKOPO3MIPHUX
300pakeHb.

Kuro4ogi cjioBa: 300paxkeHHsl, NepeaucKpeTH3aNisi, KPOCUHIOBEP, ABTOMATH3AIlisl.

A new method for rapid automatic detection values of crossing-over operationsin the of
the image preprocessing tasks, which based on the divergence matrix operators. Experimental
results shown high resistance of method to image processing with fluctuation of intensity
function. Comparing the results of the proposed method with the results for the existing,
showed acceleration automatically select the crossover factor that significantly reduces the
necessary computing power for its operation. This leads to the possibility of he effective usage
in preprocessing of large-size images.

Key words: image, over sampling, crossover, automation.

Beryn

3anaya MOKpanieHHs IKOCT U(POBUX 300paXKeHb 3aHIIAETHCS AKTYAILHOIO Y ChOTOJIHIIIHIX YMOBax
rocroaproBants. OIHUM i3 MOXKIIMBUX CIIOCOOIB ITOKpAICHHS SKOCTi 300pa)KeHHS 3aJIHIIAEThCS ehEKTUBHE
BUPIIICHHS 3aBJaHHs TepenucKpeTH3allii mppoBux 300pakens [1]. BupilieHHs 1bOro 3aBIaHHS BaXIHBE
JUIA TaKUX Tajidy3eH, sk MeQuIMHA, POOOTOTEXHiKa, BiICOCIIOCTEPEIKCHHsI, KOMIT IOTEpHI irpH, BHUIABHHYA
raiy3b. [cHye ynMaso po3poOoK y npoMy HanpsMmky. Ha Hamry gymky, HaiimoBHime ix momano y [2]. IIpore
CYJacCHUM CTaH PO3BUTKY OOYMCIIIOBAJIbHOI TEXHIKM JIa€ 3MOT'Y PO3BUBATH HOBI HIJAXOAM 10 BHPIIICHHS
MOCTABJICHOT'O 3aBJIaHHS, 30KPEMa 13 3aCTOCYBaHHSIM IHCTPYMEHTAPIIO IITYYHOTO IHTEIEKTY.

AHaJi3 iCHyI0YNX MeTOAiB
Po3pobiieno Garato MeromiB mepenuckpeTn3allii 300pakeHb Ha OCHOBI aireOpalyHUX XapaKTepHc-
TUK [3-6], OUIBIIICTD 3 SKMX Ul CBOET peaisallii BUMaraloTh BUKOPHCTAHHS oOrepallii KpOCHHTOBEPY,
30KpeMa migouparoun koediiieHT kpocunrosepy y [3, 4] emnipudno. [Ipore nogasbuimii pO3BUTOK IIbOTO
HaTpsAMY JOCTIKEHb BUMarae po3po0ieHHs eeKTHBHIX allTOPUTMIB aBTOMATH3aIlii 1[i€T polLenypH.
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OxpiM 1ILOTO BUHHKAE IIIe O[HA MPOoOJIeMa BUKOPHCTAHHS orepallii KpOCHHIoBepa B 3ajadax 3MiHH
MaciTady udpoBHX 300pakeHb — ONTUMANILHIH BUOIp KoedillieHTa 1€l oneparii.

Ha puc. 1 sx npukman 3 [3, 4] HaBemeHO 3aJeXKHICTh ONTHMI3AliHHOIO KPUTEPiIO Bia 3HAYECHB
KoedillieHTa orepallii KpOCHHTOBEPY JUIA IepeauCKpeTH3allii IBOX BXITHHUX 300pakeHb, OTPUMaHHUX 3
BHUKOPHUCTaHHSM MaTPUYHOTO Oreparopa AWBepreHiiil. Ik Mmerpuky BukoprucropyBaim PSNR.
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Puc. 1. Ilpuxnao 3anexcnocmi onmumizayitino2o Kpumepiio 6i0 3Ha4eHb Koegiyicuma
onepayii Kpocunzo6epy 0is nepeduckpemusayii 060x exionux 3obpadicens [5, 6]

3a HaBEJCHUMH Pe3y/IbTaTaMHU MOYKHA 3POOUTH JBa BaXKJIMB1 BUCHOBKH.

[epmmmii 3 HUX — PI3HMIA SKOCTI Mepeanckperu3anii 3a Mmerpukoro PSNR Ha npoMikKy HaBiTh MpH
kporii guckpermsarii 0.01 mpomikky [0;1] Bxke € myxke 3HauHOK. Pi3HMIE MK MaKCHMaJbHUM i
MiHIMaJTbHUM 3HAYCHHSIMHU PE3yJIbTATIB MepearcKpern3aiii cranoButh 83 %.

InTepBanbHa orminka 3a kpurepiem [lipcona npu 95 % piBHIB 3HAYMMOCTI TIOKa3ana, mo 4 3HaYCHHS
3 8 He MOTpaIUIATh B JOBIpuMi iHTepBai. lle mae MOXKIMBICTH CTBEpDKYBATH, IO y 4 BHIIagKax
pe3yNbTaTH TepeucKpeTH3allii € BKpaik HETaTHBHUMHU 1 HE MOXKYTh BUKOPHUCTOBYBATHCH ISl TIOJAIBIIIOTO
aHami3y. | 1ie He3BaXkaro4M Ha Te, O Bi3yallbHO PEe3yNbTATH TepercKpeTr3allii mpuHaiiMHi y 6 Bumaakax
MOXHa OYJIO BBa)KaTH NPUHHATHIMH.

Jpyruii BHCHOBOK TIOJISATA€E Y TOMY, IO XapaKTep 3MiHU Pe3yNbTaTiB MEpeAUCKPETU3aIlil Ma€e Pi3Kuii
rpanient 3miH (puc. 1). Ile cBiquuTh Mo HECTIHKICTh METOLY A0 3HAYCHHS KoedilieHTa KpocuHrosepa. ¥
IIbOMY BHUIAJIKy HE0OX1JHO a00 MiABUIIMTU CTIMKICTH METOAY, a00 BBECTH KpUTEpiajbHI O3HAKH BHOOPY
3HAYCHHS KOe(iI[iEHTa KPOCHHTOBEPA.

Y OUIBIIOCTI MPAaKTHMYHUX 3ajJad IepeaucKpeTH3allii 300pakeHb Ha OCHOBI TeOpii TeHEeTHMYHHUX
AITOPUTMIB KOE]IIIEHT ornepaTopa KpOCHHTOBepa BUOMPAIOTh eMITipndHo. [IpoTe B OkpeMHx MeToaax Bke
3’ SIBJISIFOTHCS CITPOOW aBTOMATHU3YBATH 1Ied BUOIp.

I no HemomikiB omucanoi B [5, 6] Meromomorii aBTOMAaTHYHOTO BU3HAYEHHS KoedillieHTa KPOCHHTO-
Bepa Tpeba 3apaxyBaTH 3aJIOKHICTb BiJ KpoKy auckperu3ainii npomikky [0;1]. Hanpukmam, cTocoBHO
pe3yabTaTiB, HaBeAeHMX Ha puc.l, sKIO Kpok aucpektusamii 3pooutu 0.3, TO pe3ynbpTaToM
aBTOMATHYHOTO BHOOPY 3Ha4yeHHsS KoeQillieHTa KpOCHHroBepa OyJe Ianeko He HalKpalle 3HauYeHHS — a
came 0.3 3amicts 0.7.

Bu3HayanpHUMU XapaKTePUCTUKAMHU PO3POOJICHUX METOJIIB aBTOMAaTH30BAHOTO BUOOPY KoedimieHTa
orepaTropa KpOCHHIOBEpa € Te, 110 B YCIiX BUIAIKaX 000B’ S3KOBOIO € HAsIBHICTh €TAJIOHHOTO 300paXKEeHHS 1
BIJICYTHICTh CTPOrO MAaTeMaTHYHOrO OOTPYHTYBaHHS ONTHMAaJbHOCTI BHOpaHOro 3HAuYCHHS Ha
HECKIHUEHHOMY MPOMDKKY 3HaueHb Koe(ili€eHTa KpOCHHTOBEpa.

MaremaTnyna MojieJib 3a71a4i BU3HAYEeHHs KoedillieHTa KPOoCMHroBepa
VY 3arajbHOMY BHUIQAKY PE3yJbTaT CHHTE3Yy 300paxkeHHsS |¢ miABHMINEHOI PO3ALIBHOI 3MaTHOCTI 13
JIBOX BXITHUX 300pakeHb MEHIIOT PO3UILHOT 3JATHOCTI MOXKHA TIOaTH Y TAKOMY OIIEPaTOPHOMY BUTIISII
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6= W, 1,,K), 1] <|1¢, [1,]<|I'¢, D
ne |y i 1, — BXigHi 300paskeHHsT Mayol po3AUILHOI 31aTHOCTI; 300paxkeHHs |¢— cuHTe30BaHE 300pakeHHS
30LIBIIEHOT PO3AUIBHOI 3MaTHOCTI; £ — AEAKUM HEMHIMHUN IHTErpajlibHUI OmepaTop CHHTE3Y, Cepeln
omepariii AKOro € omepauis kpocuHroepa 3 koedimienrom K 1 [0, 1]; | — omepamis Bu3HAYEHHS
PO3MIpHOCTI 300paskeHHs. Y 3arajibHOMY BUMAIKy MaeMo, 1o |1 # |Iz|. TIpore Haiivacriiie Ha MpaKTUIL
PO3TIIAAAETRCS BUNIAMOK, KOIH |l1| = |Io]. Heminidicts onmeparopa € po3riasgacTbess HacamIiepe CToCOBHO K.

3rimHo 3 [5, 6] w1 aBTroMaTn4HOro BHOOpPY KoedilieHTa KPOCHHTOBEpa MPOIMOHYETHCS PO3B’ I3aHHS
ONTUMAaJILHOI 3a1a4i

opt(k):agm% K, (K), (2)
Jc
188 o 0]
Ks (k) :gg a  Ky(k)z 3)
fT{-¥,-101+¥} 1]

VY dopmymi (2) 3a [5, 7] ue Korr Koor Ko.11 Ko ys Koy — Bianosigao mipn KynbunHcbkoro (8],
Oriai [9], Copencena [10], bBpayna—bnanke [11], IllumkeBrnua—Cimmcona [12, 13]. V Bumaaky icHyBaHHS
300pakenHs |G orpumanoro 3a dikcoBaHOro 3HadeHHs KoedimieHTa K 3 qBoX BXimHKX 300pakens |1 i 1, Ta
eraioHHOro 300paxenns 1§, , i mipu 3a [5, 6] 3py4HO MOAATH y BUTIISIIL:

Koo(1€1¢) =M;

Jidie
_ 2(recig)
[16+[1g]- [ rg-
(1eC18)
K,.(I¢1¢)= :
0,1( ¢ er) |I¢+|quT:|' 2|(|QC IST:)|’ (4)
2(1ec 1)
@ @)= et /.
KO,—l(I 7Ie'r) |I¢+|qul;| ]
+1¢]- 2|(1ec1g)[+[1¢- |1g
Le+)1g+]1¢-[1g] ’
Bubip came nux Mip HE € BHIIaJIKOBUM — BOHHU € IOIMIKCEIbHUMH 1 OJHOT'O MOPSIIKY, @ TOMY Bij-

Ko (1618)

1$

Kou (161) =0

najiae morpeda ix 3BakyBaHHs B aJUTUBHOMY Bupasi (2). Biblie Toro, s HUX BUKOHYETHCSI HEPIBHICTb:
"1 {-¥,-1,01+¥}," kI [01]:0£K, (k) £1 (5)
Toni 3 (3) maemo, 1110
" k1 [0:0£K, (k)£1. (6)
V pesynbrati nporo K, (k) MO)KHA PO3IIISIATH K IHTErpajbHy (aIUTHBHY) HOPMali30BaHy Mipy
nmoxioHocTi 300pakeHs |¢ta | ¢,.
3aramom HaBeneHi Mipu (4) MokHa po36uTH Ha JBi KaTeropii. Ilepima 3 HUX — 1€ Koor Ko-1r Koy s

TOOTO TaKi, JAJIS SIKMX BUKOHYETHCS YMOBA.:
lim K (k) =1. @)

1® 1,

Ho npyroi kateropii Tpeba Biqnectn Mipu K, K, _ , ToOTO Taki, 1714 sIKUX BUKOHYETBCS TaKa yMOBa

lim K (k) =0. (8)

1® I,
Toni 3 BpaxyBanusM (7) Ta (8) aqutuBHa cyma (3) B rpaHUYHOMY HAOJIMKECHHI JOPIBHIOBATUME
. 3
lim Ks(k):g- 9)

1®1,
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BiamnoBigHo 10 1p0ro 3amady (2) ocTaTouHO MOXKHA 3aMHCATH Y BUTIISI
arg K, (k)® 3 (10)
Ki[0.] 5
®opmyna (10) € po3s’'sa3K0M 3a7adi aBTOMAaTHYHOTO BHU3HAYEHHS KOe(illi€HTa KPOCHHTOBEpa JUIS
BUNAJKy BUOpaHUX Mip momioHoCTi (4). Y BUMaaKy, KoJiu Hadip Mip Oy/e po3IIHPEHUM MipaMu, JUIs STKUX
BUKOHYETHCsI yMoBa (6), 3a hopmysioro (9) 1oCTaTHBO JIErKO BU3HAYUTH TpaHHyYHE 3Ha4YeHHs 3aaa4i (10).
MikcoBanicts (7) Ta (8) HabOpy BXiIHUX MIp Ja€ MOXIHUBICTh MO30YTHCH (PAKTHYHO iHBApiaHTHOT
3anexHocTi Bim omHiel mipu. ToOTo y BHNAaIKy BUKOPHCTaHHS, HANpHUKIAJ, Iuile Habopy Mip
{ Koo Ko.10 Ko iy } 3anaua (1) sBesernes 10 TaKoi
arg K, (k) ® 1. (12)
K [0]]
BusnauanbHo xapakrepuctukoro 3aaadi (10) € Te, 1m0 HeMae ceHCy BUKOPUCTOBYBATH TPU MipH, a
JIOCTaTHBO OOIMTHCH OIHIEIO. A 1€ 3MEHINYE SIKICTh Pe3yNbTaTy MepeAUCKPETU3AII] 3araioMm.

Ipuxnag npakTH4HOI peanizanii
Juist inroctpatii e eKTHBHOCTI pO3pOOIIEHOT METOMOIIOTIT MPOBEIEHO KOMIT I0TEpHE MOICTIOBAHHS 3
BHKOPHCTAHHSM METOAY CHHTE3y 30UIBIICHOrO 300pakeHHS Ha OCHOBI oOIlepaTopa Ta oOIeparii
KPOCHHTOBEPY HaJl BXITHUMH 300pa)KCHHSAMU 13 TAKUMU [apaMeTpaMM: THIT — 2-0aliTOBUH, HAITIBTOHOBUM
(grayscale), posmipricts — 231x199 mikceniB. Omuc Meroay, BXigHi (puc. 2) Ta eragoHHe 300paXkeHHS
HaBeeHO B [5, 6]. PesynbraTu po3B’si3aHHSA onNTHMI3amidHOI 3amavi (2), OTpHMaHi TPU KpoIi
muckperusaiii npomikky]0;1], mo gopisaioe 0.1, Takox HaBeneHo B [5].

Puc. 2. @paemenmu exionux 300padicens. a — gppaemenm 1, 6 — ppaemenm |,

Ha puc. 3, 4 Ta y tabn. 1, 2 HaBeneHO pe3yjbTaTH CHHTE3y 30UIBIICHOrO yIBiYUl 300paskeHHs 3
BUKOPHCTAHHSIM METOy Ha OCHOBI oIlepaTropa IUBEpreHilii, ajne po3s’ s3yBaiu 3aaady (2) 3a onucaHor B
POOOTI METOUKOIO.
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Puc. 3. 3anexcuicmo onmumizayitino2o kpumepir 6i0 3HaueHsb Koepiyienma onepayii
Kpocunzogepy 071 nepeduckpemusayii 0860x éxionux 300pasicenv 3 kpokom ouckpemuszayii 0.05
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Puc. 4. 3anexcuicmo onmumizayitino2o Kpumepir 6i0 3HaueHb Koepiyienma onepayii
Kpocunzogepy 0iis nepeduckpemusayii 0860x 6xioHux 306pasicens 3 kpoxom ouckpemusayii 0.25

Ha ocHOBI 11X pe3ynbTatiB Tpeba 3a3HAUNTH, 10 KIACHUHHUE CIIoci0 po3B’ s3aHHs 3a1adi (2) maB He

30BCIM TOYHHI po3B’s130K. HacmpaBii onThMajibHe 3HA4YCHHS KoeillieHTa KPOCHHIOBEpa 3MIIICHE Bix

suadenns 0.7 y Menmmii 6ik. Binbie Toro, Bono € ommkunm 10 0.6, o Biamosigae (10).

Came npH 1[bOMY JTOCATaIOTh HAMBHIIOI SKOCTI CUHTE3Y 30UIBIIICHOr0 300payKeHHs, PO 10 CBiAYaTh

JaHi, sKi HaBeaeHo y Taoi. 1.

Tabauys 1
3nauenns PSNR npu cunTe3i 30i1b1eHoro yaBivi 300pa:keHnns
NPH Pi3HUX KPOKAaX AMCKpeTH3aii
Kpox PSNR Rpox PSNR
JUCKpPETU3aIlll JUCKpPETHU3aIlll
0,025 37,2969 05 39,0263 39,0263 | 39,0263
0,05 38,20122 | 38,30122 0,525 38,99985
0,075 38,3423 0,55 38,91 38,91
0,1 38,345 38,35 38,35 0,575 38,9056
0,125 38,3341 0,6 38,8923 38,8923 | 38,8923
0,15 38,325 38,325 0,625 43,654
0,175 38,305 0,65 41,4021 | 41,4021
0,2 39,295 39,295 39,295 0,675 41,2157
0,225 39,5023 0,7 40,9631 40,9631 | 40,9631
0,25 39,695 39,695 0,725 40,538
0,275 39,9699 0,75 39,89 39,89
03 40,016 40,016 40,016 0,775 39,721
0,325 39,989 0,8 39,57 39,57 39,57
0,35 39,923 39,973 0,825 39,41
0,375 39,9562 0,85 39,22 39,22
0,4 39,923 39,923 39,923 0,875 39,542
0,425 39,0739 0,9 38,9456 38,9456 | 38,9456
0,45 39,453 39,453 0,925 38,931
0,475 39,267 0,95 38,88 38,88
Tabnuys 2

KinbkicTh iTepaniii 3HaX013KeHHsI ONTUMAJIBHOTO 3HAYEHHS KoedillieHTa KPOCHHI0Bepa

Kpoxk muckperunsarii
M
croR 0,1 0,05 0,025
OnruMmizaliiiia 3agayda 9 19 39
3anponoHoBaHU METO/ 7 14 26
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OkpiM 1pOTO, 3MEHIIMJIACh KUIbKICTh iTepaiiii mpouenypu po3p’sizanHs 3amaui (2). Ile
JEMOHCTPYIOTh JaHi Ta0. 2.

I3 3MeHIIeHHSM KpOKY JHMCKpEeTH3alii 3MEHIIYEThCS BIPOTiHICTH HETOYHOTO BU3HAYCHHS
ONTHUMAJILHOTO 3HaYeHHs Koe(illieHTa KpocHHTOBepa. [IpoTe nmpu mboMy pi3Ko 3pOCcTaloTh 0O0UUCITIOBAIBHI
BuTpaTH. Hanpukiam, 3a qJaHuMu Tabil. 2, i3 3MEHIIEHHIM KPOKY auckpern3artii mpomikky]0;1] KiabpKicTh
iTepalliif y BUMaKy KJIaCHYHOTO PO3B’ si3aHHs 3a1a4i (2) Bke € Ounbioto y 13 pasis. Skio B3sTH 10 yBaru,
10 KOXKCH ITepalliiHUi KPOK € CKJIaJHOK 00YMCIIOBAILHOIO MPOIEAYPOIO, IKa MICTUTh IICEBI000CpTaHHS
MaTPUYHUX OMEPaTOpiB BEIUKOI PO3MIPHOCTI, TO OUYEBUIHO, IO KOXKHE 3MEHIICHHS KUTBKOCTI iTepaiii €
3HaYHUM 3MEHIICHHIM O0YMCITIOBAIbHUX PECYPCIB.

BucHoBok

3anponoHoBaHa METOMOJIOTIsI aBTOMATHYHOTO BH3HAUYCHHS OMepaTopa KPOCHHIOBepa € Habararto
MPOCTIMIOK Y TPAaKTHYHIHM peamizalii i XapakTepu3yeThcsi MEHIIIMM YacOBHUM 1HTEpBajOM BHKOHaHHS. Ha
BIIMIHY BiI KJIaCHYHOrO Tepebopy pi3HHMX 3Ha4YeHb K Ha HeCKiHUeHHOMY HpPOMDKKY 3HadeHs [0, 1], y
BHITaJIKy BUKOPUCTAHHS I[i€] METO 00T 11

* EKCTPEMYM € BiJIOMHM 1, BIAMOBIIHO, 3HMKAE HEOOXITHICTh PO3IIIAIATH MaKCUMAJIbHO MOXJIUBY
KUTBKICTh TOUOK 3 MpoMibKKY [0, 1] /st morryky nboro eKCTpeMyMmy;

* B MIPaKTHYHIN peaizaiii JOCTaTHHO BUKOPUCTATH METOJMKY ITOJIOBUHHOIO AUICHHS, 10 BJacHE 1
BH3HAUa€ OOYMCIIIOBANIBHY CKJIQJHICTh pO3po0sieHoi Meromoiiorii. Tpeba po3ymitd, MO METOIHKA
MTOJIOBMHHOI'O IJICHHSI CTOCYEThCS YCiel pOIeypy NMepearCcKpeTH3allii, o BU3HAYAETHCS OrepaTopom C2;

* e(heKTUBHICTh POOOTH MPOTrPAMHUX AJITOPUTMIB, TOOYIOBAHUX 34 IIEF0 METOIOIOTIEID, TPAKTUYHO
HE 3MIHIOETHCS 13 3MIHOIO KUTBKOCTI BXiTHHX 300paskeHb;

* iCHYy€e MOYJIMBICTH PO3IIMPEHHS HA0OPY Mip JUIs TIOKpaIleHHs TOYHOCTI Bu3HaueHHs K. [Ipu 1ipomy
nepeBrU3HAYCHHS rpaHUYHOr0 3HaueHHs 3 (10) 3anuIaeThes JOCTATHBO MIPOCTUM.

OrmnucaHa METOIMKA CTOCYBaJaCh MIp OJHOTO MOPSKY, [UIS SIKMX BHKOHYBajdach ymoBa (6). SIkiio
Taka yMOBa iCHY€ Juisi BUOpaHOI MHOKMHH MIp 1HIIOTO TOPSIKY, TO ii MO)KHA O3 3MiH IepeHecTH Ha If0
MHOXHHY Mip.

VY BumNagKy BUKOPHCTAHHS Mip PI3HOTO MOPSAKY HEOOXiJHO BUKOHATH MPOIEAYPY 3BaXKyBaHHS Mip,
IO B OKPEMHX BUMAJIKAX MOXKE BUSIBUTHCH HETPUBIATBHUM 3aBJIaHHSM.

1. Henewwxo /. /]. Ananiz ocnoenux memoodie 30iibuieHHs po30inbHOI 30amHOCI 300paxdcelb Ha
ocnosi mexnonozii super resolution/ /1. /1. Ilenewxo, I. B. Izounin, IO. M. Ilenex I 36ipnux nayxosux npayw
Incmumymy npobnem mooenosanns 6 enepeemuyi im. I'. €. Ilyxoea | Hay. axao. nayx VYipainu, In-m
npoobn. moodemosanns 6 enepeemuyi im. I'. €. Ilyxoea. — Kuis. [6. 6], 2013. — Bun. 67. — C. 162-169.
2. K. Nasrallahi, and T. B. Moeslund “ Super-resolution: a comprehensive survey”, Machine Vision and
Applications, Vol. 25, Ne 6, pp. 1423-1468, 2014. 3. Pawxesuu FO. M. 3mina po3zodinenoi 30amnocmi y
BUNAOKY 080X BXIOHUX 300pAdNCEeHb 3ACOO0M NCEBOOOOEPMAHHS BUPOOICEHO20 MAMPUUHO2O ONEPAOpa
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The paper addresses an issue of knowledge representation (KR) in the intelligent
systems. The most widely-used techniques of KR are considered, including first-order logic,
type theories, semantic networks, frames, scripts, production rules and ontologies. Each
technique is investigated for the presence of advantages and limitations of its application on
practical and theoretical levels. The relationship between different approaches of knowledge
representation is discussed.
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I ntroduction

An intelligence that is exposed by human beings is one of the most mysterious phenomena to which
the science still doesn't have a clear explanation. One of the definitions proposed by an artificial
intelligence states that it as a process of logical inference (reasoning) that is applied to a stored knowledge.
What is important about the definition is that it emphasizes an existence of two categories, knowledge and
reasoning, which are interconnected; moreover the presence of knowledge is necessary for the reasoning
process to be performed. Thus the problem of acquiring, storing and retrieving the knowledge appears to
be the primary onein atask of building an intelligent system.

Once the knowledge is acquired, it should be stored in a knowledge base for the later use in
reasoning. Knowledge base (KB) typically consists of the facts that are true by definition. The structure of
the facts may vary from a simple propositional sentence to a complex ontology. The way the facts are
organized in the KB significantly affects the inference mechanisms that could be applied to the stored
knowledge. Knowledge representation study aims at researching the optimal techniques of knowledge
description and structuring, which should facilitate the tasks of KB creation and reasoning. Among the
variety of criteria that are used for evaluation of KR techniques, the expressiveness and inference
capabilities are of a great significance.

The Task Analysis
Knowledge representation models are typically divided into four classes: logic-based models,
semantic networks, frame-based models and production-based models [1]. Logic-based models constitute
of the formal systems that provide formal languages and deductive systems for knowledge description and
reasoning respectively. The paper addresses first-order logic and type theories, also known as higher-order
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