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IH®OPMAILIMHA TEXHOJIOTIA ABTOMATHU30BAHOI'O AHAJII3Y
METAJIOTPA®IYHUX I PPAKTOTPAPIYHUX 306PAKEHD

Pe3ynbTaté MOHITOPHHTY CTaHy 00'€KTiB B 0ioJorii, MeAUINHI, AUCTAHIIHHOMY 30HIYBaHHI 3eMIli, MaTepialo3HABCTBI JOBOJII
9acTO MOAAIOTECS Y BUIIIAAL IU(PPOBUX 300pakeHb. 3MeOUIBIIOrO Taki 300pakeHHsI XapaKTepU3yIOThCSI HEJJOCTaTHHOIO Bi3yaJIbHOIO
SIKICTIO, MAIOTh BEJIMKI PO3MIPH, MICTATh BEIHKY KUIBKICTh OMHOTHITHHX AeTanel ckiamgHol ¢popmu Tomo. 3anadi oOpoOieHHs Ta aHa-
73y X 300pa)xeHb € MPOOJIEeMHO Opi€HTOBAaHMMH 1 MOTPeOYIOTh iHAWBIAYaIIHOTO Mif0OPY METOMIB Ta aJTOPUTMIB UIST KOXKHOL
npeaMetHoi obsacti. Y mii po6oTi 3a Taky npeaMeTHy 00J1acTh BHOpaHO MaTepialo3HaBCTBO, MeTtanorpadiuni ta dpakrorpadivni
300pakeHHs. CIIUIBHUM HEJIONIKOM BIIOMHX CHCTEM 0OpoOJIeHHS 300pakeHb y MeTajorpadii Ta METO/iB, Ha MiJCTaBi SIKMX BOHH
CTBOpEHI, € HU3bKHI PIBEHb aBTOMATH3AIli1, BEIMKA KUIbKICTh HAAIITYBaHb, HEOOXIAHICTh OCTIHHOTO KOHTPOIIIO 3 OOKY oreparopa,
00MeXKEeHICTh (DYHKI[IOHAIEHUX MOXJIMBOCTSH aHANi3y CKIaIHUX 300pakeHsb, 10 3arajJoM HETaTHBHO BIUIMBAE HA ¢()eKTUBHICTH BH-
PpILICHHS ClIeIiali30BaHuX 3a4a4 KiIbKicHOI Metanorpadii. st yCyHEHHS X HENOTIKIB po3po0JIeHO HOBI METOM OIPAIFOBAHHS Ta
OLIIHIOBAaHHS KIIBKICHUX XapaKTePUCTHK CTPYKTYPHUX CKJIaJHHKIB Bi3yalbHHX MaHuX. Ha miif ocHOBI moOymoBaHo iH(opMamiiHy
TEXHOJIOT'iI0, sSIKa XapaKTepH3yeThCs IMiIBUIIEHIM PiBHEM aBTOMAaTH3allii, MBUIKOAIT Ta TOYHOCTI aHANIi3y MeTanorpadidaux i gppax-

TorpadidHuX 300paxkeHb.
Knruoei cnosa: MikpocTpyKTypa Marepiay; aHaji3 3epeH.

Beryn. YiponoBx 0OCTaHHBOTO JIECSTHIIITTS 3HAYHY yBa-
Ty IPUAUIAIOTH METoZaM OOpOOJIEHHS TBOBUMIPHHX 1H(OP-
MalnifHUX MacHBiB, $IKi I1HTETpOBaHI y PIZHOMAHITHHX
KOMITTOTEpH30BaHNX cUcTeMaX. BOHM MaroTh 31e0UIBIIOro
YHiBepCaJbHUI XapaKTep Ta He BPaxOBYIOTh CIIeNU(iKNA KOH-
KpeTHOI raimy3i. SIk HacmiioK, y pasi iX 3aCTOCyBaHHS aHaJIi3
300pa’keHb 3IHCHIOE JIorHa-oteparop. Lle npusBomuTs 10
BUHUKHEHHS ITOMIUIOK Yepe3 HasiBHICTB JIFOJICHKOTO (aKTopy
Ta HE J1a€ 3MOr" 00poOIIATH 300paskeHHs B PeaslbHOMY Mac-
mrabi yacy. ToMy IOLUIBHO € pO3pOOUTH KOMITTOTEpH30Ba-
HY CHCTEMY, sIKa 3a0e3IeUnTh aBTOMaTH3aIiI0 00pOOIICHHS,
aHai3y Ta pO3Mi3HaBaHHS 300paXKeHb Y 3a7aHii IPUKIaIHI i
rajxysi. BpaxoByroun HayKOMICTHHI XapakTep i€l CHCTEMH,
ii edexTHBHE PO3pPOOIEHHS HEMOXJIMBA 0€3 BHKOPHCTAHHS
Cy4acHUX iH(pOpManifHUX TEXHOJIOTIH.

AHaii3z BimoMux cucteM oOpoOJICHHS 300paKeHb Y Me-
tanorpadii (MVIG (CHIA), AxioVision Grains (Himeuun-
Ha), "Thixomet" (YkpaiHa) Ta iH.) BUSIBUB HU3KY CIUIBHHX
HEJIOJIKIB Ta OKpeciMB IUIIXU iX BupimeHHsA. Cepen HUX
BUAUIMMO TaKi: MiABUICHHS iH(POPMATUBHOCTI Ta yCYHEHHS
TEOMETPUYHMX CIIOTBOPEHb HA 300pa)KEHHSX, 110 0COOIMBO
aKTYaJIBHO JUIS 33/1a4 METPHYHMX BHUMIPIOBAaHb; ONTUMAJb-
HUA BUOIp mopory OiHapu3amii B 3amgadyax BHIUICHHS
00'eKTiB Ha 300paXEHHSX 31 CKIIAQHOIO CTPYKTYpPOIO; BU3HA-
YeHHs reoMeTpii 00'eKTIB Ha 300paKEHHAX y 3a7adax MeT-
PHYHOTO aHANI3Y; BUIUICHHS Ta O0UNCIICHHS O3HAK 00'€KTIB,
iHBapiaHTHUX N0 TIpouecy (OpMyBaHHS 300paKEHb; YCY-
HEHHsSI CY0'€KTMBHOTO JIFOJICBKOTO (hakTopy dYepe3 IiJBH-

IHpopmauis npo aBTopa:

IICHHS aBTOMaTH3aIlii 00poOJIeHHS Ta aHAJI3y 300paKEeHb.

i npobiiemu € akTyaJlbHUMH y 0araTtbOX MPUKIIATHAX
ramy3sx. Y mid poOoTi JOCHiHKEHO 3a1adi oOpoOIeHHs Ta
aHayi3y Mertanorpadivyaux i gpaxrorpadiuHux 300paxKeHs.
AxTyanpHiCTh BHOOpY wi€l ramy3i 3yMOBJICHA THUM, MIO
OUTBIIICTH BiAMOBIMATEHIUX METAJOKOHCTPYKIIH, TAKUX SIK
MOCTH, KpaHH, KOPITyCH JITaKiB BXe BHYEpIaJM CBii pe-
cypc poboTH, abo MiAXOAATH A0 HOro 3aBepIIcHHS. 3MiHA
CTPYKTYpH MaTepiajiy € OIHIEI0 3 OCHOBHUX NPUYMH JIeTpa-
namii Ta pydHYBaHHS KOHCTPYKILii. Po3pobieHHst MeToiB
aHaJi3y 300paKeHb MIKPOCTPYKTYpH Marepially MeTajo-
KOHCTPYKIIH AacTh 3MOr'y KOHTPOJIIOBATH iX Ta nepeaodayda-
TH TIepeAaBapiitHui cTaH.

Marepianu Ta MeToau gociimkeHHs. [Ipoananmizyemo
po3pobiieHi y poboTi MeToan oOpoOiieHHS MeTanmorpadid-
HHUX 300pakeHb Ta iX CTPYKTYpHUX cKiaaHukiB (Vorobel &
Zhuravel, 2004; Zhuravel & Vorobel, 2007; Zhuravel &
Svirska, 2010; Zhuravel & Maksymovych, 2018). OcHoBHy
yBary mig 4ac po3poOJIeHHS METOJIB HPHUIUICHO MOXIIH-
BOCTI iX aBTOMAaTH3aIlii, HCOOXiTHOCTI POBEICHHS HaJIaIl-
TyBaHb Ta OTPUMaHIi TOUHOCTI OIPAIFOBAHHSI.

Po3pobnenuii MeTor yCyHEHHSI TEOMETPHYHUX CIIOTBO-
peHb Ha mijcraBi neperBopenHst Xada (Vorobel & Zhura-
vel, 2004), Ha BiAMiHY BiJ] BiIOMHX TIiIXO/iB 3 BUKOPUCTaH-
HSIM OIIOPHUX TOYOK, 3a0e3reuye aBTOMaTudHEe KOPHUIYBaH-
HS TeoMeTpii 300pakeHb. Pe3ynbTaroM yCyHEHHS IeoMer-
PUYHUX CIIOTBOPEHb € ITiJABUIIEHHS TOYHOCTI METPUYHHX
BHUMIPIOBaHb MiHIMAITBHO Ha 5 %, 3aJICXKHO BiJ] XapaKTepHUC-
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THK ONTHYHUX NPHUCTPOIB. Po3pobiiennit meron Oinapusarii
3 onTUMaJIEHAM ToporoM (Zhuravel & Svirska, 2010) 3a6e3-
MIeYrB aBTOMAaTUYHUI BHOip mopory OiHapu3arlii 300pakeH-
HS, IO YCYHYJO CyO'€KTHBI3M y BHOOpPI IIbOrO Hapamerpa.
Meroxn obuuciaeHHs (pakTaIbHOI PO3MIPHOCTI 3 BHKOpHC-
TaHHSAM IOBEepXHeBoro iHrerpainy (Zhuravel & Vorobel,
2007) € 6i1pII YYTIMBUM 10 HEBEIUKUX 3MiH IHTCHCUBHOCTI
300pakeHHS, BOJIOJi€ BUINOK, HIXK y aHAJIOTIB, JIeraji3a-
LIi€f0 omparnioBaHHs Ta 3abe3nedye Ha 17 % MeHmnry moxuo-
Ky IIpH JIOKaJti3auii 00'eKTiB iHTepecy Ha 300pakeHHsX. BiH
Jla€ 3MOT'y IIPOBOJUTH OOYMCIICHHS B aBTOMaTHIHOMY PEXKH-
Mi. MeToz BU3HaYeHHs ycepeIHEHUX TiaMeTpiB 3epeH MeTa-
niB (Zhuravel & Svirska, 2010) mae 3mory nmpoBoauTH 00-
poOKy B aBTOMAaTHYHOMY pexuMi 0e3 HeoOXiJHOCTI iHTe-
PaKTUBHOTO pejaryBaHHs MeX 3epeH. [Ipu mpomy moxubka
o0uncieHHs CTaHOBUTB 6 %. MeTos KiJIbKICHOTO OLiHIOBaH-
HSl BUIOBJKEHOCTI Ta OPIEHTYBAHHS 3€pEH METaly Ha MeETa-
sorpadiyHOMy 300pakeHHI MOPIBHSIHO 3 aHAJIOraMu 3a0e3-
reyye MOXKJIMBICTH aBTOMATHYHOTO OIPALIOBAHHS Ta A€
3Mory 00poOisiTH OiHapHi 300pa’keHHS 3 PO3PUBHUMHU Me-
XKaMU 3epeH. MeTol MOJIEIIOBaHHSI MEX 3epeH Meraly 3a
noriomororo aiarpam Boponoro (Zhuravel & Maksymovych,
2018) mae 3MOr'y MOJEINIOBATH 3€PEHHY CTPYKTYPY Matepi-
aiy, Ipy [bOMY TOYHICTh MOJEIIOBAHHS, ITOPIBHSIHO 3 €Ta-
JIOHHUMH 300pa’KEHHSIMH, CTaHOBUTS 5,7 %.

Iadopmariitna TexHOMOTIS
TOTIepeIHBOI 0OPOOKH Ta
KOpEKIIiT TeOMETPUYHUX
CIIOTBOPEHb

Bxinue
300paKeHHS

CribHUM JUTS OTIMCAHUX BHILIE METOIB € T€, 10 BOHH
JIAIOTh MOMJIMBICTH ITPOBEJICHHS! aBTOMAaTH30BaHOTO OIIpa-
IIoBaHHS Metanorpadiunux i ¢paxrorpadpiuaux 300pa-
KEHb 3 MIHIMAJIBHOIO KIIbKICTIO HAJIAIITYBAHb.

Cunres indopManiifHuX TeXHOJIOTIH 111 aHATI3Y Me-
Tajgorpadiuaux i ¢pakrorpadiuanx 3o0paxkenn. Ha
migcTaBi  po3zpobienunx wmeroniB (Vorobel & Zhuravel,
2004; Zhuravel & Vorobel, 2007; Zhuravel & Svirska,
2010; Zhuravel & Maksymovych, 2018) ta BigmoBimHuX
nporpaMHuX 3aco0iB ix peasizamii cuHTE30BaHO iH(pOpPMA-
LiliHI TeXHOJOrii JUIs po3B'sS3YBaHHS OKpeMHX 3agad 00-
pobJsieHHsT Ta aHaizy MeramorpadiuHux i ¢pakrorpadiu-
HHUX 300pa)XeHb — MONEPETHHOr0 OOPOOJICHHS Ta KOPEKIii
T€OMETPUYHHX CIIOTBOPEHb, BUIUICHHS O3HAK, JOKaJi3amii
00'eKTiB iHTEpeCy Ta BUMIpIOBaHHS iX mapamerpiB. Koxxna
iHpopManiiiHa TexHoJIOTisl 0a3yeTbcs Ha Merojax, BUOIp
SIKMX 3aJISKUThH HE JIMINE Bij ITOCTAaBJICHOI 3a1a4i, ajie i Bif
KJacy 300pakeHHs. TakuMm Crioco0oM 3a0e3IedyeThes iH-
BapiaHTHICTH iH(OpMaLiiiHOi TeXHOJIOTI] 10 Pi3HUX HPHK-
JaHAX Tally3ei Ta po3IIMPIOIOTHC i1 (hyHKI[IOHAIBHI MOX-
JIMBOCTI.

Po3pizHeni indopmarniiini TexHOJOrIi, SKi po3podieHi
JUI OKpEeMHX 3ajad, IHTErpoBaHi B e€auHy iH(opMmamiiHy
TEXHOJIOTII0 aHaJIi3y MeTatorpadidaux i ppaxrorpadiqHux
300paxkeHs (puc. 1).

Ilokpamienns
300paKeHH 3 Inopmauiitna TexHoOTIs
YCyHYTHMH BU/IUICHHS TA BUMIPIOBAaHHS
TCOMETPHIHUMH ST
CTIOTBOPEHHAMH

- METO/IU MIOKPAILICHHS;
- METO/IU YCYHCHHS
TEOMETPUYHHX CIIOTBOPEHb;

|- MeToau OOUMCIIEHHS
(pakTagbHUX PO3MIPHOCTEH;
- METOIM AHAJI3Y TECTYpH;

O3Haku 300pakeHHST I

v

Iudopmaniitna TexHomIOTIS
JoKasi3aiii 06'exTiB iHTEpECy

O0'ext
iHTepecy

Indopmauiiina TexHonoris
BUMIpIOBaHHs ITapaMeTpiB

00'eKTIB Ta X MOJEITFOBAHHS Pesynbrar

- METOZIM OOYMCIIEHHS yCePEIHEHOTO

5
. »
- MeTonu OiHapm3alii 3
ONTHMAJIbHUM TIOPOTOM;

- METO/IM BU/ILICHHS KPaiB 00'€KTIB;

- METOJIM MOJICTIIOBAHHS 36PEHHOL

aHamizy

JIiaMeTpy 3epeH MeTaly, iX
OpIEHTYBaHHS Ta BUJOBXCHHS;

CTPYKTYpH;

Puc. 1. [npopmariiina TexHoIoris aHa3y Meranorpadivaux i ¢ppaxrorpadiqHux 300paxeHb

BigminHoto pucoro noOynoBaHoi iHGopMariifHOi TeXHO-
Jjorii (nuB. puc. 1) € Te, mo i1 OCHOBY CTAHOBJIATH PO3pO0-
neni meromu (Vorobel & Zhuravel, 2004; Zhuravel & Vo-
robel, 2007; Zhuravel & Svirska, 2010; Zhuravel &
Maksymovych, 2018), ski 3a0e3meuyroTh aBTOMaTH30BaHE
OIPAIIOBAHHS 300pa’keHb Ta BHIIY TOYHICTH OOpOOIIECHHS
MIOPIBHSHO 3 aHAJIOTAMH.

IIporpamuo-anaparHi 3acodu indopmaniiiHoi cucre-
MH 00poOjeHHd Ta aHaIizy Merajgorpadiunux i
¢pakrorpadiuanx 300paxens. [npopmaniiina cucrema —
IIe CYKYIHICTh TEXHIYHHUX 3ac00iB 11t pOpMyBaHHS MeTa-
norpadivnux i ppakrorpadiuHuX 300paXkeHsp, X aHali3y Ta
npezacTaBieHHss o0pobnenoi ingopmanii. Crpykrypa iH-
(dopmariiiHoi cucTeMH BKIIOYA€E amapaTtHe Ta IIPpOrpaMHe
3a0e3IeYeHHS.

OCHOBHUMH KOMIIOHEHTaMH arapaTHOTO 3a0e3MedeHHs
iHpopManiiiHOi cucteMu € 3acobu (opmyBaHHS 300pa-
KEHb, KOMITIOTEp Ta IIPUCTPOI BBOLY-BHBOAY. 3acobu (op-
MyBaHHS 300paKeHb CKJIAJAIOTHCS 13 MeTajorpadigHoro
MIKpOCKOIY Ta HpHUCTpoiB Qorodikcarii. s 3abe3nedeH-
HS poOOTH amapaTHOl YaCTHHU Ta BUKOHAHHS ITOCTABJICHUX
3aBJaHb IOTPiOHAa CYKyHHICTH IIPOrpaM, SKa CTaHOBHUTh
nporpamMue 3abe3nedeHHs. [Iporpamue 3a0e3nedeHHs moi-

JISIOTH Ha CHCTEMHE Ta NpHKiagHe. OCHOBOIO CHCTEMHOTO
3a0e3neueHHs € omepamiiHa cucTema, SKa OpTraHi3oBYeE
npouecH nepepodieHHs iHdopmanii B komm'torepi. [Ipuk-
JajHe mporpamHe 3albe3rnedeHHs BHUpimye (yHKIOHAIBHI
3aBJaHHs KOPUCTYBadiB.

AHnani3 edexTuBHOCTI po3polJieHol iHpopmaniiHol
TeXHOJI0rii 00po0/IeHHs Ta aHANI3Y MeTajJorpadgivynmx i
¢ppaxrorpadiunnx 300pakenn. [ ananizy po3podiaeHoi
iHpopManiiftHOI TexHoJorii 00poOJIeHHS Ta aHaJi3y MeTa-
norpadiunnx i ¢pakrorpadiyanx 300paxkeHb chopMyeEMO
KpuTepii, 3TifiHO 3 SKUMHU Oyzae omiHIoBaTHCA 11 eeKTHB-
HicTh. 3a Taki KpuTepii BUOpaHO aBTOMAaTHU30BAHUN PEXUM
po0OTH, TOUHICTH OOYHCIIEHb Ta MIBUIKOISI METOIIB OIpa-
LIOBaHHS Ta aHali3y 300paKeHb.

Aemomamu3zayia. PO3BUTOK METOJIB OIpaIfOBaHHS Ta
aHaJIi3y Mae€ BiIOyBaTHCS HE JIMIIE Y HANPAMKY PO3LIMPEH-
HS iX MOXJIMBOCTEH, aje W y HaIllpsIMKy aBTOMAaTH30BaHOL
Y1 aBTOMAaTHYHOI poOOTH, 10 POOHTH iX 3pYIHHMHU Y BUKO-
PUCTaHHI TOCTITHUKAMHU, sIKi HE 3HAWOMI 31 BCiMa TOHKOIIA-
MU iH(pOPMAIIHHIX TEXHOJIOTIH.

Tounicme obuucnensb. ONHIEIO 3 NEPEAYMOB KOPEKTHOTO
aHaJIi3y 300pakeHb Ta NMPUHHATHUX LI OCHOBI pillEHb €
TOYHICTH OOYHCIIEHb, SIKI IPOBOJATHCS OKPEMHUMH METOJa-
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Mmu. [Ipy oniHIOBaHHI TOYHOCTI BUMIPIOBaHb JICSKHX METO-
JIiB 32 €TaJIOHHI BUKOPUCTAHO 300paXKeHHsI 00'€KTIB 3 Bizo-
MHUMH HapaMeTpaMu.

Hlsuokoois. Tlig MIBUIICHHSIM IIBHIKOJII CTOCOBHO
JIOCII/PKeHb Yy MeTasorpadii OyaemMo po3yMmiTH icTOTHE, Y
JIeKUTbKa pasiB, 3MEHIIECHHS Yacy ONpaIfoBaHHs, HEOOXia-
HOTO JJIsl OTPUMaHHS OJHOTO 1 LOTO X pe3yabrary. Jlms
NIPUKJIay, TPH PYYHOMY OOUYHMCIICHHI yCepemHEeHOro Ii-
ameTpa 3epeH MeTally 3a iX Merajorpadiyaum 300paxeH-

Indopmauniiina Texuosoris
nonepeanboi 00podKH Ta
KOpeKIii reoMeTPpHYHHX

CIHOTBOPCHDb

YcyHeHHs
reOMETPHYHUX

HSM HEOOXiTHWU Yac, IKUH BUMIPIOETHCS ToAMHaMU. Bupi-
LIEHHS i€l X 3a7a4 3a JJOIOMOT'0I0 pOo3po0JIEHUX y PoOOTI
METO/IiB 3aliMa€ IO XBUWJIMHH 4acy.

HaBenemo pesynbTaTé aHaiisy po3podieHoi iHpopma-
uiiiHoi TexHoJyorii OOpOOJICHHS Ta aHaTi3y MeTanorpa-
¢iunux i ¢ppakrorpadiyHux 300paskeHb 3TiHO 3 po3podiIe-
HUMHU BHWIIEC KPUTEPiSIMUA — aBTOMATH3allii, TOYHOCTI Ta
mBUAKoil (puc. 2).

: A —
~Asrovatusauis) Tounicrs _ Hsnaxicrs

Indopmauniiina rexnoaoris
BHJILJICHHS TA

ObuncneHus
(pakTanbHOT
PO3MIpHOCTI

BHMiplOBaHHﬂ O3HaAK

Indopmauniiina Texnonoris
Jokajaizauii 06’ exkriB
inTepecy

Binapusanis 3
OITHMATLHUM TIOPOTOM,
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Puc. 2. Ananiz po3po6ienoi indopmarniifHoi TexHoorii 00poOiIeHHs Ta aHali3y MetanorpaditHux i Gppakrorpadidaux 300paskeHb

BucnoBok. Omxe, pe3ynpraToM NPOBEIECHHUX JOCIHi-
JOKEHb € 1100y/10Ba HOBOI 1H(OPMAIIifHOI TEXHOJOTIi, CKIIa-
JIOBI YaCTHHH SKOI XapaKTePU3YyIOThCS MiJBUILECHUM PiBHEM
aBTOMATH3AIlii, MBHUIKO/II Ta TOYHOCTI aHANI3y MeTajorpa-
¢iunnx 1 PppaxrorpadiuHIX 300pakeHb, M0 JOCITHYTO LIS
XOM pO3pOOJICHHST HOBUX CITOCO0IB KUTBKiICHOTO OIIiHIOBAHHS
TeOMeTpii Ta PO3IOALTY eJIEMEHTIB IX MIKPOCTPYKTYPH.
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HWHP®OPMAIIMOHHAA TEXHOJIOTUA ABTOMATU3UPOBAHHOI'O AHAJIM3A
METAJ/IJIOTPA®UYECKHUX U ®PAKTOTPA®UYECKUX U30BPAXKEHUH

Pe3ynbTaThl MOHUTOPUHTA COCTOSIHUS OOBEKTOB B OMOJIOTMH, MEIUIUHE, AUCTAaHIIMOHHOM 30HANPOBAaHNH 3eMIIH, MaTepHaJIOBe-
JICHUH JOBOJIBHO YacTO NPECTAaBISIIOTCS B BUe MU(GPOBHIX N300paxkeHHi. B ocHOBHOM Takue M300pakeHUs XapaKTepU3yloTcs He-
JIOCTaTOYHBIM BH3yaJIbHBIM KQueCTBOM, HMEIOT OOJIBIINE pa3Mephl, COAEpkKaT OOJIBIIOe KOJMIECTBO OXHOTHITHEIX JCTANICH CIIOKHOM
¢dopMsl u T.1. 3amaun 00pabOTKH M aHATHM3a STHX M300pakeHUH SIBISIIOTCS MIPOOJIEMHO OPHEHTHPOBAHHEIMU M TPEOYIOT HHANBHIY-
aJIBHOTO MO00pa METOIOB U alTOPUTMOB JUISl KaXkIOH NpeaMeTHoH obnactu. B manHoil paboTe 3a Takylo IpeIMeTHYI0 00JIacTh Ha-
MH n30paHBl MaTepHalIOBE/IeHNe, MeTayutorpadudeckue u Qpakrorpaduiaeckue u3odpakenns. OOMUM HEIOCTaTKOM H3BECTHBIX
cucTeM 00paboTKH M300paXKeHHi B MeTautorpadu 1 METOIOB, Ha OCHOBE KOTOPBIX OHM CO3/IaHbI, SBIISICTCS HU3KUH ypOBEHb aBTO-
Maru3anuy, OONbIIOe KOJIMYECTBO HACTPOEK, HEOOXOIMMOCTh HMOCTOSIHHOTO KOHTPOJS CO CTOPOHBI ONEeparopa, OrpaHWYEeHHOCTH
(YHKIMOHANBHBIX BO3MOXKHOCTEH aHAIM3a CIOXKHBIX M300pa’keHHH, YTO B IIEJIOM HEraTHBHO BIHSCT Ha 3()(EKTHBHOCTD pelIeHHs
CIEIMAIN3UPOBAHHBIX 33/1ad KOJIMYECTBEHHON MeTayutorpaduu. s ycTpaHeHHs 3TUX HEJOCTaTKOB Pa3pa0OoTaHBl HOBHIE METOMEI
00pabOTKH U OIIEHKH KOJMYECTBEHHBIX XapaKTEPHCTHK CTPYKTYPHBIX COCTABIISIONINX BH3YalbHBIX NaHHBIX. Ha 3Toif ocHOBe moc-
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TpOoeHa MH(OPMAIOHHAs TEXHOJIOTHsl, KOTOPAsl XapaKTepHU3yeTcsl MOBBIILICHHBIM YPOBHEM aBTOMATU3alNH, OBICTPOACIHCTBHS U TOU-
HOCTH aHaIM3a MeTautorpadudecKux U Gppaxrorpaduueckux n300paskeHUi.
Knrouesvie cnosa: MUKpOCTPYKTYpa MaTepHalla; aHAIIU3 3€PeH.
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Lviv Polytechnic National University, Lviv, Ukraine

INFORMATION TECHNOLOGY FOR AUTOMATED ANALYSIS OF METALLOGRAPHIC AND
FRACTOGRAPHIC IMAGES

The results of the monitoring of the status of objects in biology, medicine, remote sensing of the Earth and material science are
often presented in the form of digital images. Such images are mostly characterized by insufficient visual quality and large size, and
contain many similar details of complex shape, etc. The tasks of processing and analysis of these images are problem-oriented and
require the individual selection of methods and algorithms for each subject area. Materials science, metallographic and fractographic
images are selected for this subject area in this work. The common disadvantage of well-known image processing systems in
metallography and the methods on which they are based are the low level of automation, large number of settings, the need for
constant control by the operator, the limited functionality of the analysis of complex images, which generally adversely affects the
efficiency of the solution of specialized quantitative problems metallography. To overcome these shortcomings, new methods for
working out and estimating the quantitative characteristics of structural components of visual data have been developed. Among
them we will allocate the following: the method of eliminating geometric distortions based on the Hougth transform has been
developed, which provides automatic correction of image geometry and increase of accuracy of metric measurements. To eliminate
subjectivity in choosing the threshold of binaryization of the image, a binaryization method with an optimal threshold is constructed.
The method of determining the averaged diameters of the grain of metals enables us to perform processing in an automatic mode
without the need for interactive editing of grain boundaries. The method of quantitative estimation of elongation and orientation of
metal grains on a metallographic image is developed, which, in comparison with analogues, provides the possibility of automatic
processing and allows processing of binary images with discontinuous grain boundaries. Based on these methods, an information
technology is constructed that is characterized by increased level of automation, speed and precision of the analysis of metallographic
and fractographic images.

Keywords: microstructure of the material; grain analysis; digital image; fractographic image.
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