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YK 004.932.721 IH®OPMALIHA TEXHOJIOTIH MIABUIIEHHSA IHOOPMATHUBHOCTI

IHUPPOBUX 306PAMKEHD EINIIIHEHTPIB JIICOBUX MOKEXK

VY nockonaneHo MeToau 00po6IeHHs NM(POBUX 3HIMKIB Ta BiZEOPsiB, IO a0 3MOTy 3aCTOCOBYBATH iX y
XOJi MOHITOPHHTY Ta OLHIOBAHHS €KCTPEMATBHIX CUTYaIlilf, 30KpeMa JIiCOBUX MOXKeX. PO3TISTHYTO MOXKIMBICTE
MOKPAIIEHHS SKOCTi Ta MiABUIEHHS iHYOPMATUBHOCTI aepoOTO3HIMKIB, OTPIMAHMX 33 JOMOMOTOI0 MAJHX JIi-
TaJIbHUX arapariB — KBaJAPOKOINTEPiB 3 METOIO OIEPATUBHOIO BUSBIICHHS CITILIEHTPIB JicOBUX Mosxkex. [Ipoanani-
30BaHO OCOOJIMBOCTI METOIB Ta AJITOPUTMIB MOKPAIIEHHS Bi3yalbHOT SIKOCTI LM(POBUX 300pakeHb EMileHTPIB
JCOBHUX IMOXKEX Ha aepodoTO3HIMKAX, OTPUMAHMX 32 JOMIOMOTOI0 KBaJIPOKONTEpiB. 3anadi 0OpobieHHs 300pa-
’KEHb 3BEJICHO JI0 HEBEJIMKOT KiJIbLKOCTI OCHOBHUX: (hibTpallisi Ta MOKpALIEHHs Bi3yaJlbHOTO CIPUIHATTS 300pa-
JKCHHS, BiJTHOBJICHHS BTPAYC€HUX AiNSTHOK; 3HAXOKEHHS 00'€KTiB Ta iX izeHTu(ikarlis Ha neskomy (oHi, oriHka
reoMeTpUYHUX TpaHcopmallili Ta cyMineHHs 300pakeHb, OlliHKa MapaMeTpiB. J{o 1i€l rpynu BXOAATh 3a1adi
BUMiPIOBAaHHS XapaKTEPUCTUK 300pakeHb a00 X OKPEMHX €lIeMEHTIB — IMOBIPHICHI XapaKTEepUCTHKH, OJOKEH-
Hsl, pO3MipH 00'€KTIB TOIIO; CTUCHEHHS 300paXeHb. Y MpoIieci JOCIiIKESHHS BUBYCHO METOIU 00pOOIeHHS -
POBHUX 3HIMKIB Ta BiZIEOPSAIB, 110 JJO3BOJIMIO 3aCTOCOBYBATH iX B XOJi MOHITOPHHIY Ta OLIiHIOBaHHS €KCTpe-
MaJIbHMX CHUTYyalliil, 30kpema JlicoBUX nosxex. Oco0aMBY yBary NMpuIiJIeHO METOaM PAHHBOTO BUSIBICHHS Oce-
pelKiB JlicoBux moxex. [IpencraBneHo pe3ynbTaT KOHCoinalii MeToniB 06po0ieHHs IM(PPOBUX 3HIMKIB Ta Bi-
JICOTIOTOKIB, 3aCTOCYBAHHS SIKUX JIa€ 3MOTY MiJBUIIUTH JOCTOBIpHICTH iHQOpPMALlii PO HAsBHICTh €MiLEHTPIB Ji-
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COBHX ITOXKEK.
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Beryn. CroronHi BinOyBa€eThCst akTUBHHN PO3BUTOK 3a-
co0iB mm(poBoro 00pOOICHHS 300paKeHb 3 METOIO TIOKpa-
mIeHHS 1X Bi3yaJbHOI SKOCTi. BIockoHamorOTH iH(pOpMa-
LiifHI TEXHOJOTII Ta CHCTEMH, B SIKUX OTpUMyBadeM iH(Op-
Marii € JroanHa. BUKOpUCTaHHS MaTepiaiiB KOCMidHOI Ta
aepooTo3OMKH 11 aHAIITHIHOT poOOTH y cepi ToKex-
HOi Oe3nexky HaOyBalOTh Aedali LHMPLIOro PO3MOBCIOIKEH-
Hsl, OCKiJIbKM BOHM HAlOTh 3MOTY OMNEpPaTHBHO (iKCyBaTH
HasABHICTb MOXKEXX, MPOBOJUTH MEPBUHHY 1X KiIacudikaLito
3a MUIOLIEI0 CcMajaxy, CoCTepiraT IUMOBI MOJs 3a0pyn-
HEeHHS, OLIiHIOBAaTH 00JIacTi NepeHeceHHs! MPOIYKTiB rOpiH-
us (Capaldo et al., 2012; Gleyzes, Perret & Kubik120
Forkuor & Maathuis, 2012).

OpHaK OCHOBHOIO TPOOJIEMOIO MPUHHSATTS pilleHb Ha
OCHOBI JaHWX aepo(oTO3HIMKIB Ta BiJEOMOTOKIB € Te, LIO
4acTO HEMOXXJIMBO OE€3MOMHIKOBO BHOKPEMHTH JIKEPEIIO
3arajifoBaHHs, BU3HAYMTH MacIITad MoXKexXi, OLiHUTH TII0-
[y BUTOpiIUX NinsHOK. Lle MOB'I3aHO i3 MPUCYTHICTIO mIy-
MiB i 3aBaji, 3yMOBJICHUX CKJIaTHHUMH YMOBaMH OTPHMAaHH,
HEJIOCKOHAICTIO CHCTEM Tepesadi (poTo- Ta BimeoiHdpopma-
i, a TAKOXK BEJIUKOIO KiNTbKIiCTIO MOXKIIMBUX PaKypciB LIy-
kaHuX 00'ekTiB po3mizHanHs (Postelniak, 2014).

Ha cyuyacHomy ertami po3poOJieHO ONTHYHI Ta ONTUKO-
€JIEKTPOHHI MeToIu 00poOJIeHHS Ta MiABUIIEHHS iH(opMa-
THUBHOCTI KOCMIYHMX 3HIMKIB, TPU3HAYEHi I BUPOOJICHHS
KepiBHMX BIUIMBIB HAa MPOLIECH TACiHHS Ta MOJOJAHHS Hac-
ninkiB micoBux noxex. lllkona, ane xoxHa iH(popMariiina
TEXHOJIOTis1, MO0y IOBaHa Ha X METOIAX, HE BUPIMIY€E MOB-
HOIO MipOI0 33/1a4y PaHHbOTO BUSIBICHHS EMILEHTPIB JIicO-

JIOCTOBipHY iH(pOpPMAIIi0 MIOA0 IXHBOTO PiBHI.

Meta gociiigkeHHS] — CTBOpeHHS iH(pOpMamiiHOT Tex-
HoJioTil 00poOyieHHS aepo(OTO3HIMKIB Ta BiIEOMOTOKIB,
AKa 3a0e3neduye JOCTOBIPHICTh BUABJIEHHS EILEHTPIB Jico-
BHUX IMOKE)X HA PaHHIX CTamifgx 3aropsHHA. [lepen Hamm
CTOsTa 3a7adya MiJABHWINCHHS iHPOPMATUBHOCTI aepodoTo-
300paXKeHb Ta BiJICOMOTOKIB 3 METOO TiJIBHIIEHHS JOCTO-
BipHOCTiI pO3Mi3HAHHS EMillEHTPIB JIICOBUX TOXEX Ha paH-
HIX CTaisX 3aropsHHS.

Marepiaiin Ta MeToAMKa AOCHIIKeHHs1. Y pamkax
LBOTO JOCIiIKEHHS PO3pO0JIeHO iHpOpMalliliHy TEeXHOJIO-
Tifo, TOJIOBHE 3aBJaHHS SKOI — MiABHUINCHHS iH(QOpMaTHB-
HOCTi 300pakeHb eMiLEeHTPIB JICOBUX MOXexX. BucyHyTo
rinmore3y mpo icHyBaHHS KOMOiHawii MeToniB 0OpoOIeHHS
IU(PPOBUX 3HIMKIB Ta BiIEOTIOTOKIB, SKi MPU3BEAYTH 10 Mi-
Himi3zauii nomuiok po3nizuanus (Jeong, Kim & Kim, 2014;
Aguilar et al., 2012; Oh & Jung, 2012).

VY Xoqi nocnimKeHHs IPoLeC iHTENEeKTYalbHOTO aHallizy
JAHUX TIO/IIJIM Ha TaKi eTaru:

1.TlonepenHst MATOTOBKA HaHWX Ui aBTOMATHIHOTO
aHajizy

1.1.Merox exBanizauii (BUpiBHIOBaHHSI) ricrorpam
1.2.BeitBneT-anani3

2.3acrocyBanHs Metonie Data Mining. Knactepuzauis
300paxeHb

2.1. Asnroputm k-cepennix (k-means)
2.2. Anroputm Fuzzyc-Means

3. AHani3 OTpUMaHUX TaHWX JIFOOMHOK Ta MPUUHATTS
pillIEHHS PO HASBHICTh MOMXKEKi

Ha etani miarotoBku AaHWX AJsi aBTOMaTHYHOTO aHalli-

sux noxex (Capaldo et al., 2012; Schwaller, Southwell &y gin6ysaetbcs 06po6neHHs manux (uMdpoBHX 306pa-

Emmerson, 2013Hanpukian, cy4acHa TEXHOJOTis BU3Ha-
YeHHs JKepell IoXKeXki Ha KOCMIYHUX 3HIMKax B iH(pauep-
BOHOMY Jiana3oHi 3a HasABHICTIO 30H 3 BUCOKUMM TeMIepa-
TYPHUMH  KOHTPAaCTaMM YCKJIAJHIOETbCA  BiICYTHICTIO
IHCTpyMEHTaIbHUX 3ac00iB, 30aTHUX HE TUIBKW BUTPUMY-
BaTH BHCOKiI €HEpreTWYHI HaBaHTAXEHHS, ajie i HalaBaTH

’KEHb) 3a JIOMOMOTOI0 METO/IB iHTEJIEKTYAIbHOTO aHai3y 3
METOI0 TOLIYKY TOMMJIOK i TMpOIYCKiB, YCYHEHHs 3aBa,
MiABUINCHHAS SCKPABOCTI Ta KOHTPACTHOCTI 300paKeHb,
NpUBEACHHS AaHUX 10 0OHOrOo (opMary Tomo. OCKibKH B
HAIIOMY IOCTiKCHHI BUKOPUCTOBYBAIHN UPPOBi aepodo-
TO300paXkKeHHs, Ha AKUX BiJCYTHI MPOITYyCKH, TO 3a1a4a 3Be-
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nacsd 10 MakCUMaJbHOTO YCYHEHHs 3aBaj Ta MiABMILEHHS
SICKpaBOCTi Ta KOHTpacTHOCTi 300paxkens (Maglione, Paren-
te, Vallario, 2013; Oh, Lee & Seo, 2011, May; P@ara-
vaggi, 2012).

Memoo exsanizayii (supisniosanns) cicmozpam. Ockino-
K OTNITUMAIILHUM 3 TIOTJISILY 30POBOTO CHPUHHATTS JIFOIU-
HOIO € 300pakeHH!, eJIEMEHTH SKOTO MalOTh PiBHOMipHHMi
PO3MOIT ICKPaBOCTEH, TO OJJHUM i3 METO/IB MONEPEIHBOTO
00pobiieHHsT BUOpaHO Memoo exganizayii (upieHiogans)
eicmoepam, sikuil TIONISITae 'y OCATHEHHI PiBHOMIPHOCTI po3-
HOIiny sICKpaBOCTed MO BCHOMY 300paykeHHIO (BUpiBHIO-

BaHHs ricrorpamu) (Polyanskii & Husak, 2013; Polyanskii

& Husak, 2014).

PesymbraT 00poONMEHHA BXigZHOTO 300paKEHHS MOXKHA
OTMCaTH PiBHAHHAM

TLF(xY)]=d% 9, 1)

ne f(x, y) — BxigHe 300paXkeHHsS] — KiHI[EBa TUCKPETHA Kijlb-
KicTh ricrorpam, g(X, y) — BUXiqHe 300pakeHHs, OTpUMaHe
BHACNiIOK 00poOnieHHs, 7 — omnepaTtop MEepeTBOPEHHS Hal
f(X, y), AKKil € BU3HAYEHUM Y IEIKOMY OKOJIi TOUKH.

lonoBHMIT MiAXix 10 BU3HAYEHHS MPOCTOPOBOIO OKOIY
TOYKH (X, ) moysirae y BUKOPHUCTaHHi KBaapaTHoi abo mpsi-
MOKYTHOI 06acTi 3 neHTpoM y Touli (X, ). [lepeTBOpeHHs
T 3acToCOBY€eThCS B KOXHilM Touwi (X, ). BHacninok otpu-
MyeMo BUXinHe 3HaueHHs g(X, ) 11 wiei Touku. Y mpoueci
00YNCIIeHb BUKOPUCTOBYIOTHCS TIUIBKM ITIKCENH, PO3Tallo-
BaHi BcepeAnHi OKOJY 3 HEHTPOM (X, V).

Posrnsimatoun Metos ekBaiizaiii (BUPiBHIOBaHHS) Tric-
TOTpaM, TMPUITyCTUMO, IO PiBHI SCKPABOCTI Ha TECTOBUX
300paXKeHHSX € HellepepBHUMH BEJIMYMHAMM, PO3IOIiICHH-
MU y gianasoni [0, 1]. Hexaii f(X, y) — dyHKuis migpHOCTI
posnoxiny #imosipHocteit (PDF, probability density functi-
0nN) piBHIB fICKPaBOCTi AaHOTO 300paxeHHs. [lepeTBOpeHHs
BXiJHUX PiBHIB [JIsl OTpUMaHHA BUXimHUX (06pOOGJICHUX)
piBHiB sickpaBocTi g(X, Y):

gty =T f(xY]=] @ o, @

Je. w — 3MiHHa, 3a KO0 BeJeThCcs iHTerpyBaHHS. OTXxe,
TOTIEpeTHE TIEPETBOPEHHS MOPOKYE 300pakKeHHs, PiBHI
SCKPaBOCTI SKOTO PiBHOMMOBIpPHI i MOKPHUBAIOTH YBECH iH-
tepan [0, 1]. Pesynbratom mpouecy ekBamizauii 300pa-
JKEHHsI € 30UIbIIEHHsS NUHAMIYHOTO [iala3oHy piBHIB sic-
KpaBOCTi, 10 O3HAYa€ 30iJbIIEHHS KOHTPACTHOCTI 00po6-
nenoro 306paxenns (Oh & Jung, 2012; Poli, Remondino,
Angiuli & Agugiaro, 2013).

OTpHMaHO HU3KY MOMIMIIEHUX 300paKeHb IUIAXOM BHU-
piBHIOBaHHSA TicTorpamu (puc. 1), TOGTO B KOXKHOMY BHUMaJ-
Ky OyJIO TOCATHYTO piBHOMIPHOCTI PO3TOILTY SICKPABOCTEH.
OueBHIHO Lie MEPETBOPEHHA BUABUIOCA €()DEKTUBHUM ANs
TIOJTIMIIEHHS Bi3yaJIbHOI SKOCTi HU3bKOKOHTPAaCTHUX NeTa-
JIel — eMmineHTPIiB JTICOBUX TOXKEXK Ta 300pakeHHS BHUTOPi-
JIMX OiJISTHOK.
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pakeHb TOTPIOHO BMKOHYBATH ociabieHHs Oil myMiB pi3- Xy
HoT mpupoau. Ile nocsiraetbest dinpTpatieto. @insTp Wave-  I€: X, Y —TIPOCTOPOBI 3MIHHI, a U, V, ... —3MIHHI B TIEPETBO-

let peanisye BiZTHOCHO HOBHWII i MEPCNEKTUBHUIA METOZ:
NpeacTaBieHHs CHUTHAy K CYKYNHICTb eJleMeHTapHHX

peHiii o6nacti. 3Hatroun G(y, V,...), 32 JONOMOTOI0 y3arajib-
HEHOTO [MCKPETHOro MEpeTBOPEHHs MOXKHA MOOYIyBaTH

xeunb-geiisnetis (Poli, Angiuli & Remondino, 2004; Pol- $yHkuito f(x, y)

yanskii & Husak, 2013).

[psime nuckpetHe BeiiBieT-neperBopenns G(u, V,..)
306paxennst f(X, y) posmipamu MXN MokHa BHpa3uTH Ta-
KAM PiBHSHHSM:

(4)

Unend j, v...(X, y) 1 hy, y...(X, ¥) — npsami Ta obepHeHi
sapa NepeTBOpeHHs. BoHM BM3HAuYalOTh MpUpPOLy, 00UMC-
JOBANIbHY CKJIAIHICTh Ta MPAKTHYHY KOPHCTH Li€i mapy me-
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petBopenb. Koedimientn nepetBopeHHst — G(U, V,...) Koedi-
uieHTH poskiananns GpyHkuii f B pag no {h,y..(% Y} . Lle 03-
Hayae, 1o AAPO 0O0EpHEHOro MePEeTBOPEHHS BU3HAUYAE MHO-
KUHY QYHKLiIH po3KnafaHHA Ui PO3KJIaJaHHA B Pslu
obyukuiit f(x, y).

Ha BigMiHy Bii 3BU4aifHUX CHIEKTPaJIbHUX MIEPETBOPEHB,
BeliBJieT-aHaNi3 Ja€ 3MOTY 3 OJHAKOBOIO TOUYHICTIO ampoOK-
CHUMyBATH AK Tiaaki GyHKuii, Tak i GyHKUIT 3 pi3KMMHU BH-
MajiaMy, 1I0 Ja€ 3MOTY BHM3HAuaTH He3HauyHi 00'ektu. Oc-
KiJIbKM BEHBJIET-TIEPETBOPEHHS TMPEACTABIsIE COO0I0 3rop-
TKY CUTHAITy 300paKeHHS 3 BeBIeT-(PyHKII€0, O 3MilILy-
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TOM JI0 METOJIiB Ha OCHOBi (imbTparmii. Ha BimmiHy Bix ps-
niB dyp'e, BeliBIeTH 3AaTHI MPEACTABIATH JOKABHI 0CO0-
JTMBOCTI curHaliB. Lle mae 3Mory 3actocoByBaTH BeiBiET-
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HUX curHaniB i 3o6paxens (Poli, Angiuli & Remondino,
2004).3a 10moMoror0 BeWBJIETIB MOXKHA 3/1iHCHIOBATH CTHC-
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[lin yac ananizy 300pakeHb BHHUKae MoTpeda B ix
KJlacTepu3anii — po3IiIeHHs IMiKCceliB 300paXeHb Ha TPy
3a IesIKUMK o3HakaMHu. OCKITbKM B HALIOMY HOCIiIKEHHI
BHKOPHCTOBYBAJIM KOJILOPOBi 300pa)KeHHsI, TO BUKOHYBaJIH
KJIacTepH3aLilo 3a KOJIpHUMH KoopanHaTax. K (yHKIi0
cerMeHTauii BukopucTaHo ¢yHkuito imfilter makery Mat-
Lab. Knactepuzauis nae 3mory 3rpymyBat moniGHi naHi,
IO MONerinye BUpileHHs psgy 3amad Data Mining: Bus-
YeHHs NaHux, mojermieHHs anaiizy (Polyanskii & Husak,
2014). Pe3ynbTaToOM BH3HAUYECHHS KiacTepiB i po30OMTTS 3a
HUMH JAHMX € CTBOPEHHS MiJCYMKOBOI Mojesi HaHux. Y
HalLIOMY BUMAJKY Pe3yJbTaToM KiacTepHu3alii cTano Bigok-
peMIleHHsI TpUpoAHUX 00'ekTiB (TiJIOK, cTOBOYpiB Hepes,
JIUCTOBOT MiACTUIIKU) Bifl 00'€KTIB HEMPUPOTHOTO TMOXO-
okenns (puc. 3, 4).

Knacrepusaunito mpoBoauiy 3a ABOMa ajJropuTMamu.
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Puc. 4.Pesynbrar 1ociizioBHOro 3acToCyBaHHS METOIB ITiIBUIIEHHS KOHTPACTHOCTI, BEBIIET-aHali3y Ta alrOPUTMIB KilacTepusartii

BucHOBKH:

1. VHacnigok mocligoBHOTO 3acTOCYBaHHA METOIIB MiJBH-
IIEHH KOHTPACTHOCTi, BeBJET-aHANli3y Ta alropuTMiB
KJIacTepu3alii MOKpamyeTbest iHPOPMATHBHICTD LIU(PPOBIX
300pakeHb. EMileHTpH mMoxeKi BUOKpPEMJIEHI i MOXYThb
OyTH 6€3MOMMITKOBO PO3Mi3HAHI OMEPATOPOM.

2.00pobneHe 300pakeHHA 3BOAWTH 1O MIiHIMyMYy BIUTUB
0co0JMBOCTEN 30POBOrO CHPUIHATTS JIFOAMHOIO-OTMEPATO-
POM Ha SKIiCTh pO3Mi3HaHHS.

3. 3anponoHoBaHa iHopMalliiiHa TEXHOJOTis Ta€ 3MOTY B aB-
TOMaTHYHOMY PEXUMi BUOKPEMJIIOBATH Uy XKOPiJHi KjlacTe-
pH, MPOBOIUTH JIOHABYAHHS HEMPOHHOT Mepexi Ta Gopmy-
BaTH BiZIEOMOTIK y PEKUMi PEANbHOr0 Yacy 3aBASKH TeX-
HOJIOTIi TapaneilbHUX OO4YHCIIeHb. PesynpraTom wmiel Tex-
HOJIOTIT € CTBOPEHHS MiICYMKOBOrO BiZIEONOTOKY HAHMX,
IO MiJBUINYE AMOBIPHICTh BHABJICHHS CTILEHTPY MOXKEXKi
Ha (OHi TiJIOK Ta IMCTKOBOT MiACTHIIKH.
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E. M. I'ycak

HWHO®OPMALIMOHHAA TEXHOJIOTUA IOBBINEHUA NHO®OPMATHUBHOCTHU IUPPOBbIX
U30BPAYKEHUH 3MTMIEHTPOB JIECHBIX IMOXKAPOB

Y coBepIeHCTBOBaHBI METOIBI 0OPaOOTKH TU(POBBIX N300pAKEHUI U BUACOPSIOB, YTO TO3BOJIMIO MPUMEHATH UX B X0J1€ MOHHUTO-
pHHTa ¥ OILIEHKH SKCTPEMANIbHBIX CUTYallMii, B YaCTHOCTH JIECHBIX ITOKapoB. PaccMoTpeHa BO3MOXHOCTD YJIYYIEHHs Ka4eCTBA U MOBBI-
HIeHUs: HHPOPMATUBHOCTH a3pOOTOCHIUMKOB, IMOTYYEHHBIX C MOMOIIBIO MaJbIX JIETATENbHBIX AMNaparoB — KBAJ[POKONTEPOB C LEIBIO
OIIEPATUBHOTO BBISBJICHHUS JUIIEHTPOB JIECHBIX N0XkapoB. [IpoaHann3upoBaHbl 0COOEHHOCTH METOIOB M AJITOPUTMOB YIIyUIICHHUS BU3Y-
aIBHOTO KauecTBa NU(POBBIX H300PAKEHUH UIIEHTPOB JIECHBIX M0KAPOB Ha a9POPOTOCHUMKAX, ITOJYUYEHHBIX C TOMOIIBIO KBaJAPOKOII-
TepoB. 3anauyr 006paboTKU M300paKEHMIT CBEICHBI K HEOOJIBIIOMY KOJIWYECTBY OCHOBHBIX: (PMIIBTpALIUs U YIIyUIICHHUS BU3yalbHOTO BOC-
TIPUSITUS. U300pKEHNS; BOCCTAHOBIIEHHE yTPAaueHHBIX (JparMeHTOB; HAX0XKAEHNE 0OOBEKTOB M MX MACHTU(UKAIMSI HA HEKOTOPOM (hoHe,
OIIEHKA F€OMETPUIECKUX TpaHCc(OopMaInit 1 COBMEIIEHNE H300paXKeHNH, OIIEHKa MapaMeTpoB. B 3Ty rpymmy BXOAST 3a1aui M3MEPEHUS
XapaKTEPUCTHK M300pKEHNI M UX OTJEIBHBIX 3JEMEHTOB — BEPOSTHOCTHBIE XapaKTEPUCTHKHU, MONOXKEHUE, Pa3MepPhl 00BEKTOB U T.
II.; cxaThe n3odpaxkenuit. B mporiecce vccienoBanus ObLIM U3Y4€HBI METOABI 00paObOTKH NUPPOBBIX M300paKEHU U BUACOPSIAOB, UTO
T03BOJIMJIO TPUMEHSTh MX B X0JIe MOHUTOPUHIA M OLIEHKU SKCTPEMAITbHBIX CUTYallMi, B YaCTHOCTH JIECHBIX MoxapoB. Ocoboe BHUMaHUE
YIIeJICHO METOJIaM paHHero 0OHapyKEHHs 0YaroB JIECHBIX 1M0kapoB. [IpeacTaBieH pe3ysibTaT KOHCONMIAIMN METONOB 00paboTKu 1uQ-
POBBIX CHUMKOB M BHJICONIOTOKOB, MPUMEHEHHE KOTOPBIX TO3BOJISET MOBBICHTH JOCTOBEPHOCTh MH(POPMAIMK O HAJIMYHMHU JIHULECHTPOB
JIECHBIX MOXKAaPOB.

Knrouesnie cnosa: necornoxapHblit MOHUTOPUHT; SKBaJIHM3aIMs TUCTOIPAMM; BeHBIICT-aHAIU3; KIaCTepU3alysl.

0. M. Husak

INFORMATION TECHNOLOGY TO IMPROVE THE INFORMATIVE VALUE OF THE IMAGES
OF THE FOREST FIRES EPICENTERS

Solution of scientific and engineering problems wheorking with visual data requires a lot of effoand is based on knowledge of
specific methods. Appropriate and relevant scienéihd practical task is the activities relatedhte improvement of the contemporary
and the development of new methods of digital imaigeessing. The solution of many problems of modeience and practice leads
to the need to extract useful information from @as kinds of digital images. Such problems arismédicine, radio, heat, sonar, space
and Earth exploration etc. In this work possibililyimprove quality and increase the informatiomteot of aerial images is obtained
with small aircraft — quadrocopters for quick idéoation of epicentres of forest fires. As resudfghe research the author has improved
methods of processing digital images and video execgs, which allowed applying them during monitgrand assessment of extreme
situations, in particular forest fires.The authaslalso analyzed methods and algorithms for impgpthe visual quality of digital ima-
ges of the epicenters of forest fires on aerophrafdgobtained with quadrocopters. Tasks of imagegssing, to reduce to a small num-
ber of major are as follows: filtering and improgithe visual perception of the image; recoveryast plots; finding objects and their
identification on some background; estimate geamétansformation and image combining; estimatiérthe parameters. This group
includes the tasks of measuring the characterisfitise images and their elements — probabilityrati@ristics, position, size and the li-
ke; image compression. The study tested the metbbdigital processing of images and video sequgnahich allowed us to apply
them during monitoring and assessment of extretnat&ns, particularly fires. Special attention vpasd to methods of early detection
of forest fires. The result of the consolidationnedéthods of processing digital images and videzasts are presented; their use allows
increasing the accuracy of the data about the pecesef the epicentres of forest fires.

Keywords:forest fire monitoring; histogram equalization;weet analysis; clustering.
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