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DIGITAL PROCESSING OF COALPETROGRAPHY PHOTOMICROGRAPHS
AS A METHOD FOR SOLVING THE APPLIED GEOLOGICAL PROBLEMS
'Bezruchko K.A., *Pymonenko L.I., *Baranovskyi V.., *Hopkalo V.V.
YInstitute of Geotechnical Mechanics named by N. Poliakov of National Academy of Sciences of
Ukraine

AHHoTauus. Bce reonornyeckue MccnenoBaHus pernameHTUpYITCs rocyAapCTBEHHBIMU MM MEXOYHAPOAHbIMM
CTaHgapTamu. 3a4acTyto oHu TpebytoT goporocTosiiero obopyaoBaHusi, kKBanudmkauuu onepaTopos, 6onbLLMX 3aTpaT
BPEMEHM 1 CpeacTB. B T0 e Bpems, aHanua nybnukaumuit B MUPOBON Hay4HOM reonornyeckon nurepaTtype nokasbiBaeT
TEHAEHUMI0 BCe BOnbLUEro 1cnonb3oBaHUs MeTogoB LudpoBon 0bpabotkn cpoTorpadmii, NOMyYeHHbIX C MOMOLLbIO
ONTUYECKOW M ANEKTPOHHOM MUKpockonuW. B aaHHoN paboTe nokasaHa BO3MOXHOCTb ONpeaeNneHns Ans yrnei cTeneHu
yrnedukaumu, neTporpacuyeckoro CocTaBa, BOCCTAHOBMEHHOCTW TenUMULMPOBAHHOMO BelecTBa W CTEMEHM
HapyLIEHHOCTM  (TPELUMHOBATOCTM) MyTEM  WCMONb30BaHMS  UudpoBoit  06paboTkm  yrmeneTporpacnyeckinx
MUKpodhoTOrpachuii, MOMyyYeHHbIX C MOMOLLBID  BuaeonTuyeckoro komnnekca: MBWU-11, HB 200, nporpamHoe
obecneyenne Scope photo B nporpammax Jmicrovision u Imaged. Ha npumepe vncnonb3oBaHust psiaa KOMMbIOTEPHBIX
nporpamm no o0bpaboTke MMKpOdhoTOrpacpuin, NONMyYeHHbIX B pesynbTaTe yrneneTporpacuyeckux MccnefoBaHuii,
nokasaHa BO3MOXHOCTb PELUEHWUS KOHKPETHbIX TFeOoriorMyeckux 3afjad — OnpedeneHve creneHu yrnedumkaumu,
onpeferneHne BOCCTAHOBIEHHOCTH rennULMPOBAHHIO BELLECTBA YrMen, NOACYET neTporpacuieckoro coctasa yrnen,
OonpeaeneHue CTeneHn HapyweHHocTh yrnen. O6bekT nccneaoBaHni (LndpoBble MUKpOdoTorpacum) He NOABEPXKEHDI
BNUSHMIO BPEMEHW, KaK (hn3nyeckue npenapatbl, 4TO AaET BO3MOXHOCTb MX MPOBEPKW 1 BOCNPON3BEAEHNS B Nobon
nabopatopuu. MpenmyLLecTBOM NpeasiaraeMoro METoAa SBMAETCS BO3MOXHOCTb NPOBEAEHMS TOHEYHbIX U3MEPEHUIA Y
3HaumuTenbHO Bonee LWMPOKWUA AManasoH 3HaveHuin nokasatenen (B cryyae Ro — B 100 pa3 ), 4To NOBbILAET TOYHOCTb
onpefenennii. OTHOCUTENbHbIE nokasaTenu (Mexay pasnuyHbiMW - Malepanami) Mo3BONSAOT  HUBENMPOBATL
TEXHONOMMYECKME MOTPELUHOCTM W3MepeHWn. Bce pesynbTathl, MOMYYeHHbIE BbILLENPUBEAEHHBIMIA METOAAMM,
CpaBHWBANMNCL C PAKTUYECKAMM LaHHBIMU, NONYYEHHbIMU CTaH4APTM3MPOBaHHBIMM MeToaamu. CpaBHEHWE nokasano
MOSHYI0 CXOAMMOCTb KOHEYHbIX pesynbTaToB. [peanaraeMble MeToabl yrneneTporpacuyeckmx MccnegoBaHuin MoryT
BbITb MCMONB30BaHbl Kak BCMOMOraTenbHble, AN SKCMPECC-OLEHKM psaa nokasaTenen Npy peLleHnn reoniornyeckux
3a/ay, TaK 1 Kak CamoCTOSATENbHbIE, 3aMEHSAIOLLME TPYAOEMKME U SOPOrOCTOSLLME CTaHAAPTHbIE METOAbI.

KntoyeBble cnoBa: yronb, neTporpacuyeckme UCCrnegoBaHus, ONTUYECKAs MUKPOCKONUS, MukpodhoTorpadmm,
undposas obpaboTka.

Bce reonornyeckue Mccie0BaHUs PETIaMEHTUPYIOTCS TOCYAAPCTBEHHBIMU HIIN
MEXIYHAPOJAHBIMUA CTaHAApTaMU. 3a4acTyl0 OHHU TpeOyIOT JAOPOTOCTOAIIErO
00opy0oBaHusl, KBAIM(PUKALIMK ONIEPATOPOB, OOJIBIINX 3aTPAT BPEMEHU U CPEJCTB.

B 1O e BpeMsa, aHanu3 MyOJMKalUWid B MHUPOBOW HAYYHOM TIe0JIOrHYECKOM
JUTEpAType TOKa3bIBAET TEHJACHIMIO BCE OONBIIEr0 WCHOJIb30BaHUS METOOB
nudpoBoit 06paboTku (dororpaduil, MOTYUYEHHBIX C TOMOIIBIO ONTHYECKOH M
3JIEKTPOHHON MHUKPOCKOIUHU.

© K.A. Bespyuko, J1.U. MNumoreHko, B.N. bapaHosckud, B.B. onkano, 2020
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B nannHOl pabore moka3aHa BO3MOXXHOCTH ONPEICICHUS JJIs YIJICH: CTEICHU
yriedukaiuu, nerporpaduieckoro COCTaBa, BOCCTAHOBJICHHOCTH
reJIMQUIIMPOBAHHOIO BEIIECTBA U CTENIEHU HAPYIICHHOCTHU (TPEIIMHOBATOCTH) IyTEM
UCIONIb30BaHus IIUPPOBOIl 00paboTKK yriemnerporpapuueckux MUKpodoTorpadmii,
MOJIYYEHHBIX C TOMOIIBIO BHAconTHYeckoro komiuiekca: MBU - 11, HB 200,
nporpamMHoe obecrneuenue Scope photo [1] B mporpammax Jmicrovision [2] u Imagel
[3].

1. Onpenenenue crenenu yriaepukamuu. Crenenb meramoppuszma (yrieduka-
IIMN) SBJSICTCS OCHOBHBIM KJIACCHU(UKAITMOHHBIM TTapaMeTPOM YTJIeH BO BCEM MUPE
[4]. Ona ompenensercs MO IMOKA3aTEII0 OTPaKATEIbHON CIOCOOHOCTH BUTPUHHUTA
(R%). Jlns ompeneneHUs 3TOro IMoKas3aTels HEOOXOOMM ONTUYECKMH MHKPOCKOII C
dboToMeTpoM, TOJMPOBAHHBIM oOpaser] yrias U chnenupuieckoe HMMEPCHOHHOE
Macyo0, MO3BOJISIONINE JOCTUYb BHICOKOTO YBEJIIMUEHHUS U300paKEHUN U YMEHbBIIICHUS
TOJISI 3pEHMS 111 HUBEJTMPOBAHUSI HEOTHOPOIHOCTH BeliecTBa (puc. 1).

Pucynok 1 — Pazmep nosst 3peHusi MUKpOCKOIIa PH ONpeAeTICHUN TTOKa3aTeNns OTpakeHUs
BUTPUHUTA, 2 — 20 MKM, B 3aBUCUMHUCTH OT 000pPYIOBaHUS 1 METO/Ia OTIPEACTICHHS
(Bo31y1IHAS cpesia UM UMMEPCHUS B MaCJIO0)

Juanason 3HadeHuii R° B mpupomHoM psmy OT OYphIX yIJIel 10 aHTPaLUTOB
coctaisieT Bcero 2% (ot 0,5 10 2,5), T03TOMY «IEpEeKPHITHS» TTOKa3aTeNel TaKOBBI,
YTO TOYHOE OTpeJIeJICHuEe MapKu MpobiaemMaTudyHo, Hampumep: mapka K — R, =1,21-
1,80, a mapka OC — R,=1,30 — 1,90.

Hanuume TexHMUYECKMX CIIOKHOCTEH TMOJOOHBIX H3MEpEeHUN (ONTHYECKUE
XapaKTEPUCTHUKH  MHUKpPOCKONa u  (oTromMeTpa, OCBEIIEHHOCTh IOMEIICHHS,
XapaKTEPUCTUKU HAMPSIKEHUS B DJIEKTPOCETH, CBEKECTb MMMEPCHOHHOIO Maclia,
BBIOOp Mpernapara, CTeNEeHb MOJIUPOBKH) MPUBOAUT K 3HAYUTEIBHBIM PACX0XKICHUAM
(mo 0,54%) naHHBIX B pa3HbIX JIabopaTopusix Mupa [5].
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Hcnonws3oBanue nporpaMmbl Jmicrovision mo3BoJiieT U30ekaTh OOJBIIMHCTBA U3
ATUX NpoOJieM: Auana3oH W3MEHEHHUS OTTEHKOB CEpOro IBETa, KOTOPHIM MOXHO
3aMEHUTh OTpa)KaTeIbHYI0 CIOCOOHOCTh cocTaBisieT 0 (s dyepHoro) — 255 (s
6emoro) B ormmuuu ot 0,5-2,5 mnsa R, ; 3amepbl MOXHO AenaTh HE C TUIOMIAIH
MOBEpXHOCTH (2—20 MKM), a B TOYKE, TO €CTh IOJYYUTh 3HAYEHUE OTTEHKA OJHOIrO
MUKCENsT W300paXeHUs W, HaKOHEl, Hu30eXaThb TEXHUYECKUX HECOOTBETCTBHIMA
pa3iINuYHBIX JTAbOpaTopuii MOXKHO 3aMEHUB 3HAUYEHHE OTTEHKA CEporo IIBeTa
BUTPUHUTA HA OTHOIIEHWE TAKWX 3HAYCHUA MEXIY BUTPUHUTOM U (PIO3UHUTOM
(MHEpTUHHUTOM), 3HAYCHHsI JUIsI KOTOPOTO MOXXHO TIONYYHTh C TOW IKe
Mukpodororpadpuu (puc. 2).
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Pucynok 2 — TodyeuHble 3HaU€HHUs OTTEHKOB CEPOro I[BETA JJI1 BUTPUHUTA U (PrO3UHHUTA
¢ ogHO# MuKpodoTOorpadun

Jnst yraeit paznuuabeix Mapok Jlonernkoro u JIbBoBcko-BosbiHCKOr0 OacceitHoOB
paccuMTaHbl MOKa3aTeIM MHTEHCUBHOCTU OTTEHKOB ceporo 1BeTta Mauepaios (UC) u
YCTAaHOBJICHO, YTO 4YTO B psAy Meramopdu3zMa OHM HU3MEHSIOTCA aHAJIOTUYHO
3HAYEHUSIM OTPa)KaTeJIbHOM CHOCOOHOCTH BUTPUHUTA, HO YYACTKH «IEPEKPBITUS
MeEX/1y MapKaMu CYIIECTBEHHO MEHBIIIE, YUTO CBUAETEIbCTBYET O OOJIbIIEH TOYHOCTH
oTpeseieHNs CTeTIeHH yriiePuKaiuu JaHHBIM METoI0M [6].

2. OnpenesieHHe BOCCTAHOBJICHHOCTH reJIM(pUIUPOBAHHOIO BeleCTBA yIJICH.
B Toii )xe mporpamme (Jmicrovision) OTTEHKHA CEpOTO I[BETa MOXKHO MEpSTh HE B
TOYKE, a Ha MPON3BOJILHOM 1UToMmanu (puc. 3).
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Pucynok 3 — 3amMep OTTEHKOB CEpOTo 1BETa 110 BUTPUHUTY Ha IPOU3BOJIBHON IIOLIA N

VYT0oap «BOCCTAaHOBIEHHBI» — YCIOBHBIA TEPMHUH s 0003HAYCHHS CpEAH
n3oMeTaMOphHBIX yIield OJHOro OacceilHa C OJMHAKOBBIM COJACpPKAaHHUEM TPYIII
MUKPOKOMIIOHEHTOB TE€X Pa3HOCTEH, KOTOpPbIE XapaKTEPU3YIOTCS MOBBILICHHBIM
COJIEp’)KaHUEM BOJIOPO/A, TOBBIIMICHHBIM BBIXOJOM JETY4YMX BEIIECTB U CMOJIbI
MOJTyKOKCOBAHMSI, JIy4IlIell PacTBOPUMOCTHIO B OPTraHUYECKHX PACTBOPUTENAX U
Jy4IlIed CIEKaEMOCTBIO.

[Tpr wWcmonb30BaHMM TPEANaraéMoro METOa JIOCTaTOYHO MPOaHAIM3HPOBATH
THCTOrpaMMy paclpezielieHusi OTTEHKOB CEpOro LBETa, U YeM OOJIbLIE 3TU 3HAUYCHUS
OTKJIOHSIFOTCSI OT CPEJTHEr0 B CTOPOHY YMEHBIIEHHUsI, TeM 00Jiee BOCCTAHOBIIEH YTrOJb.

3. lMoacuer nerporpaguueckoro cocrana yrJjei. [Iporpamma Jmicrovision mo-
3BOJISICT TaK K€ MIPOU3BOJNTH MOJICUYET MeTporpaduIecKoro cocrara yrieu (puc. 4).

MeTton Gosee mpOU3BOAUTENEH U HAIJISAACH, YeM TPaJWLMOHHBINA MO CTaHIAPTY.
HeoOxomumo caenate HECKOJIBKO GoTorpaduil, MOKpHIBAIOIIMX BCE MOJIS Mpernapara
U HCKJIIOUYUTh M3 pPacueTOB 3HAUEHHUs, IONAJAIOIIME Ha CBS3YIOLIEe BELIECTBO
(memmak - Gum).

3a KOpPOTKHMI CpPOK MOKHO HIAEHTU(ULMPOBATH Malepaibl B JECITKaX ThICAY
TOYeK (B OTIMYUHM OT TpeOyeMbIX IO CTaHAAPTYy YETHIPEXCOT), YTO HECOMHEHHO
YBEJIMYUT TOYHOCTH MOJCYETa, K TOMY € MPHU BBIBOAE M300paK€HUsI HA MOHUTOP B
paboTe MOTYT MPUHUMATh y4acTHE HECKOJIBKO yrieneTporpador Ha ciaydait mpoosem
¢ uaeHTudukamnmeit 00beKTOB.
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Pucynok 4 — Iloacuer nerporpaguueckoro cocraBa

4. OnpenesieHne CTeneHH HaApPYMIEHHOCTH yrjeil. OOBIYHO 3TOT IMOKA3aTelNb
OMPENENSIOT MO0 MyTEM TI'PAHYJIOMETPUUYECKOIO aHAIM3a MPOAYKTOB pa3pyLICHUS
yIriaed CUTOBBIM METOJIOM, JHOO TyTeM MOJcYeTa KOJIMYECTBA TPEUIMH Ha
MMOBEPXHOCTHU NETPOrpapuUecKux Mpenaparos.

B nepBom ciryuae He0OXOAMMO crieUaIn3UpoOBaHHOE 000pyAOBaHUE AJIs pacceBa
M3MEJIbYEHHBIX YaCTHI] UJIEHTUYHBIM JJIs1 BceX Npob criocodoM. K Tomy e ToOuHOCTh
CUTOBOIO aHajM3a OrpaHUuYEHa BBHJY HIJIOBUAHON (OPMBI YaCTUL HEKOTOPBIX
MUKPOKOMIIOHEHTOB TPYMIbl MHEPTUHUTA ((IO3UHUTA), KOTOpblE NMpPHU JAUAMETPE B
HECKOJIBKO MUKPOH MOTYT UMETh JJIMHY B HECKOJIbKO MHJIIMMETPOB M MPHU PACCEBE
NOMAaJIaTh B pa3inyHble GPAKIUN KPYITHOCTH.

[Tpu moacuere TpemuH B mneTporpaduyeckux IMpernapaTax TPYAHO OTIEIUTH
MPUPOIHBIE TPEIIMHBI OT TEXHOJIOTMYECKUX, SHIOTEHHBIE OT TEKTOHUYECKHUX.

C nomomnipto nprpammsl Image) no mukpodortorpaduu, MOIyYEHHON C TOTO ke
npmapata (aHund-opuker), TpeOyeMoro cTangapTaMu s yriaeneTporpaduaeckinx
MCCJIEIOBAHUIM M MCIIOJIb30BAHHOTO HAMHM JJiA paboThl ¢ mporpaMMmoi Jmicrovision,
MOKHO OLIEHHTh PACTPEIECICHUE YTrOJbHBIX YACTHUI[ [0 KPYNHOCTH (TIO AMAMETPY U
IUIONIA/IN), CTATUCTHUYECKHE TIOKA3aTeNN 3TOTO paclpeneieHuss U uX (ppakTaibHYIO
pa3MepHOCTH (puc. 5).

Bce nHeoOxoanmble mpoueaypsl Mo MOArOTOBKE M300paKEHUH K HCCIEAOBAHUIO:
BBIOOD LIBETOBOTO PEXUMa, MIEPEBOJI N300paKeHUsI B OMHAPHYIO MOJIENb, KaTMOPOBKa
pa3MepoB, PaCCTaHOBKAa MAPKEPOB YBEJIWYEHUS NMPOU3BOIATCA B CaMOil IPOrpamme,
KOTOpasi sIBJIsieTCS OECIUIaTHOM, CBOOOJHO pacHpOCTPaHAEMONM U MOCTOSHHO
COBEpIIEHCTBYETCSI COOOIIECTBOM HccienoBatesneidl. B Heil MOXXHO pemiaTh Kak
aBTOMATHU3UPOBaHHBIC 33/1a4d, TaK U pabOTaTh B PyYHOM DPEKUME C OTACIbHBIMU
o0BEKTaMU.
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Pucynok 5 — [udposas o6pabotka mukpodoTorpaduii B mporpamme ImageJ

[To mpennaraemoil METOJUKE MO CPEIHEIIACTOBBIM MPOOaM YrOJbHBIX IJIACTOB
maxT Jlonb6acca, 0TOOpaHHBIM W3 HEHAPYLIECHHBIX yYaCTKOB, 30Hbl TEKTOHUYECKOIO
HapylLIeHUsT M MecTa BbIOpOCa, ONpPENENCHbl I0Ka3aTeld MHUKPOHApPYIIEHHOCTH
yraeil. TecHble KOpPEILMOHHBIE CBSI3U MEK]y NTOKa3aTeJIIMA MUKPOHAPYLIEHHOCTH
yriie u ¢ppakranbHOi pazmMepHocThio (0,70 — 0,76) CBUACIBCTBYIOT, YTO BelmurHa D
XapaKTepu3yeT HWHTEHCUBHOCTb JUCIIEPTUPOBAHUS yIJed U, CJEI0BaTEIbHO,
MO3BOJISIET CPaBHUBATh MEXAYy COOOM yIJIM PAa3iIMYHBIX IJJACTOB WJIM Y4YacCTKOB,
OTJIMYAIOLIUXCS MO CTENEHU HAPYILIEHHOCTH.

Kpome Toro myrem nepenBrKeHHs] TPEIMETHOTO CTOJIMKA U 3aMEPOB PACCTOSHUM
MEXy KIMBAXKHBIMU TPELIMHAMU MO MTY(}-aHImMdaM yroibHbIX MPoO MIACTOB M3
u l; , xkoropsle coctaBisiim oT 20 1o 670 MkM, ObUT BBISIBJIEH BOJHOOOpPa3HBIM
XapaKkTep WX YepeOBaHUs.

BuiBoabI

1. Bce pe3ynbTaThl, HOJMyYEHHBIE BBIIIETPUBEICHHBIMUA METO/IaMH, CPAaBHUBAIIUCH
Cc (akTHUEeCKMMM JaHHBIMH, IOJYYEHHBIMH CTaHAAPTU3UPOBAHHBIMU METOJAMHU.
CpaBHEHHE MM0Ka3aJ10 MOJHYI0 CXOAUMOCTh KOHEUHBIX PE3YJIbTaTOB.

2. Ilpeanaraemble METOIBI yrieneTporpaduyeckux HCCICIOBaHUN MOTYT OBIThH
MCITOJIb30BaHbI KaK BCIIOMOTraTENbHbIE, IS SKCIIPECC OLUEHKH Psiia MToKa3aTesled IpH
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pEIIeHNH TeOJOTHYECKHX 3a/1a4, TaK U CAMOCTOSTEIbHBIE, 3aMEHSIOIIUE TPYIOCMKHE
M IOPOTOCTOSIIUE CTAHJAPTHBIE METOIBI.

3. OTHOCUTENbHBIE TIOKA3aTeNlnd (MEXIY Pa3IMYHbBIMU MalepajliaMH) MO3BOJISIOT
HUBEJIMPOBATh TEXHOJIOTHYECKHE TTOTPEIITHOCTH N3MEPCHHUM.

4. [IpenmyIecTBOM IpeajaracMoro MeTo/Ia SBJISIETCS BO3MOXKHOCTh TTPOBEICHHUS
TOYCUHBIX HW3MEPEHHWU U 3HAYMTEIBbHO OoJiee IIUPOKHM Juama3oH 3HAYCHUIH
nokazareneid (B ciydae R, — B 100 pa3), 4TOo MO3BOJISIET YBEIUYUTH TOYHOCTh
OTIpEe/ICTICHUS CTETICHU yTriie(pUKaIuU YTIIeH.
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AHoTauifi. YCi reonorivHi LOCMIMKEHHS PErnameHTyloTbCA AepkaBHUMM ab0 MiKXHApOAHUMM CTaHAapTamu.
3a3BMyan BOHW BMMAraloTb KOLITOBHOIO YCTaTKyBaHHA, keanidikauii onepatopis, BENMKMX BUTPAT Yacy Ta 3acobis. B
TOM Xe 4ac, aHania nybnikauin y CBITOBI HAyKOBIM reonoriyHi niTepaTypi nokasye TeHaeHUito Bce BinbLioro
BUKOPUCTAHHA METOdiB LMcposoi 06pobku choTorpadpit, OTPUMaHMX 3a LOMOMOMOK OMTUYHOI Ta ENEKTPOHHOI
Mikpockonii. B poboTi nokasaHa MOXIMBICTb BU3HAYEHHS 4S1S BYrinns CTyneHs Byrnedikauii, netporpadivHoro cknagy,
BiJHOBNEHOCTI renicpikoBaHOi PEYOBWMHU Ta MipU NOPYLLEHOCT (TPILLMHYBATOCTI) LUMSXOM BUKOPUCTAHHS LMEPOBOI
06pobku ByrneneTporpadiyHmx MikpodoTorpadin, oTpUMaHNx 3a 4ONOMOroK0 BigeonTuyHoro komnnekcy: MBI - 11, HB
200, nporpamHoro 3abeaneyeHHs Scope photo B nporpamax Jmicrovision i ImageJ. Ha npuknagi BUKOPUCTaHHS HU3KM
KOMM'IOTEPHMX mporpam 3 06pobku MikpodoTorpadiii, OTpUMaHUX B pesynbTaTi BYrneneTporpadivyHMx LOCHImKEHD,
nokasaHa MOXNUBICTb BUPILIEHHS KOHKPETHUX reonoriyHuX 3aBaHb - BU3HAYEHHS CTYMeHs Byrnedikaii, BU3HaYEHHS
BiJHOBNEHOCTI renichikoBaHOT PEYOBMHM BYriNAA, NigpaxyHOK NeTporpadpiyHoro cknagy BYMiNNs, BU3HAYEHHS Mipu
nopyweHocTi Byrinns. OB'ekt gocnimkeHb (umudposi MikpodoTorpadii) He CXwnbHi 4O BNAMBY uYacy, K (idnyHi
npenaparu, WO [ae MOXIMBICTb iX NEPeBipkv Ta BiATBOPEHHS B Oyab-skin nabopatopii. MepeBarol 3anponoHOBaHOrO
METOZY € MOXIMBICTb NPOBEAEHHS TOUYKOBMX BUMIPIB Ta 3HAYHO LLMPLLMA diana3oH 3Ha4YeHb NOKasHuKiB (y pasi Ro - B
100 pasiB ), WO NigBMLLYE TOYHICTb BM3HAYeHb. BigHOCHI MOKasHWKM (MiX PisHUMKU Malepanamu) [03BONSKTH
HiBEMIOBaTI TEXHOMOTIYHI NOXMOKM BUMIpIB. YCi pe3ynbTaTit, OTPUMaHi HaBeLEHUMM BULLE METOLAMW, NOPIBHIOBANMCA 3
(DaKTUYHUMK AAHUMM, OTPUMAHUMKM CTaHOAPTU3OBAHUMM MeTodamu. MopiBHSHHA Nokasano noBHY 30DKHICTb KiHLEBMX
pesynbTariB. 3anponoHOBaHi MeToaM ByrneneTporpadiyHmx LOCMiMKEHb MOXYTb OyTW BUKOPUCTaHI SK JOMOMIXKHI, Ans
€KCNPeC OLHKN HU3KWU NOKA3HMKIB Nif Yac BUPILUEHHS reonoriYHmx 3aBaaHb, Tak i K CamoCTiiHi, 3aMiCTb TPYOOMICTKMX
Ta KOLUTOBHUX CTaHOAPTHUX METOZB.

KntoyoBi cnoBa: Byrinns, netporpadiyHi [OCMIMKEHHS, OMTWYHA MIKpoCKonis, MikpodoTorpadii, Uugposa
obpobka.

Annotation. All geological researches are regulated by the state or international standards. They often require
expensive equipment and due operators’ qualifications; besides, it is time-consuming and costly. Simultaneously, the
analysis of publications in the world scientific geological literature demonstrates a tendency towards more often use of
methods of digital photo processing with the help of optical and electron microscopy. This work shows the possibility of
determining the coal ranks, petrographic composition, recoverability of the gelled substance, and the degree of
disturbance (fracturing) by using digital processing of coal petrography photomicrographs obtained with the video optical
complex: MBI-11, HB 200, Scope photo software in Jmicrovision and ImageJ programs. On the example provided by a
number of computer programs for processing photomicrographs, obtained as a result of coal petrography researches,
we showed the possibility of solving the specific geological problems: determining the coal ranks, determining
recoverability of the gelled substance for coals, calculating the petrographic composition of coal, determining the degree
of coal disturbance. An object of the study (digital photomicrographs) is not under the influence of time, like physical
preparations, which makes it possible to verify and reproduce them in any laboratory. The advantage of the proposed
method is the possibility of conducting point measurements and a significantly wider range of indexes values (in the case
of Ro — by 100 times wider), which increases the accuracy of the determination. Relative indexes (between different
macerals) allow leveling technological measurement errors. All results obtained by the above methods were compared
with the actual data derived by standardized methods. The comparison showed complete convergence of the final
results. The proposed methods for coal petrography researches can be used as auxiliary, for the rapid assessment of a
number of indexes while solving geological problems, as well as independent, replacing the time-consuming and
expensive standard methods.

Keywords: coal, petrographic studies, optical microscopy, photomicrographs, digital processing
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