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"Yepraccknii rOCYJapCTBEHHBIN TEXHOJIOTMYECKUH YHUBEPCUTET
0-p llleBuenko, 460, r. Uepkaccer, 18006, Ykpanna
2,ZLOHG:HKI/H?I HALIMOHAJIbHBIN TEXHUYECKU YHUBEPCUTET
w1. Illubankosa, 2, r. [Tokporck, 85300, Ykpauna

METO/J ITAKETHOT'O OBYYEHUA HEFIPOC]EZTH
C 3AJEPKKOHU BO BXO/IHOM CJIOE JJIs1 KOMILVIEKCHOU IMAT'HOCTUKHA
COCTOSTHUS BEHTUJISATOPHOM YCTAHOBKH I'VIABHOI'O ITIPOBETPUBAHU A

B cmamve paccmompenul u npedcmagnensl OanHble BbINOTHEHHO20 AHAIU3A UMEIOUWUXCS Memo-
008 0113 ocyujecmenenusi OUAeHOCIUKY COCMOAHUSA 86EHMUTIAMOPHOU YCMAHOBKU 2NIABHO20 NPOSEmpPU-
8aHUA HA 2OPHONPOMBIULIEHHOM npednpusmuu (waxme). Buinonnennvle ucciedo8anus HanpasieHvl Ha
CHUDICEHUe 8ePOAMHOCIU B03HUKHOBEHUS OWUOOK OuazHOCmMuUKU. [Jocmouncmea u He0ocmamku yKa-
3AHHBIX CYUWECMEYIOUUX Memoo008 YumeHsl Npu paspabomke u pealusayuu Heupocemesoeo mMemood
OUACHOCTUKY 8eHMUTIAMOPHOU YCMAHOBKU 21a6H020 npogempusanus. IIposedennvie sxcnepumermol
NO38ONUNU CO30AMb APXUMEKMYPY HEUPOHHOU cemu ¢ OnpeodeneHHOU 3a0epHCKOU 80 8XOOHOM clloe,
KOMOopas NOCIYHCUNA OCHOBOU OJiA pa3pabomku npusedeHHo2o memood. Bosmooicnocms yckopennozo
00yuenus npedoCmasnaemcs 3a cuem npeodiodCeHHo20 8 pabome naKemHozo pedicuma. Ighgexmus-
HOCMb Memooa bblLia OYeHeHa 8 pe3yibmame MHONCECMEEHHbIX UCCIe008AHUL, KOMOpble OMmpaxicaom
pabomocnocobrnocms cemu u apxumexkmypul. IIpeonodicennas 6 pabome HellpoHHAS cemb NO380JiAem
RONYYUMb MUHUMYM OMKIOHEHUL NPU OUACHOCIUKe.

Kniouegwie cnoga: komniexcrnas ouazHoCmuKd, 6eHMUIAMOPHAS YCMAHOBKA 2lIA8HO20 NPoGem-
PUBAHUS, UCKYCCMBEHHASI HEUPOHHAS cemb, NPOU3B00CMEeHHAs 6e30NACHOCMb, NAKEMHbIU PedCum
o0Oyuenus.

BBenenue. IloBbimieHne 0e30MacHOCTH Ha  BaeTCs HOpMaJIbHasA XU3HEACATCIBHOCTD IHAXT-
IPOU3BOACTBE B C(bepe FOpHOﬁ IPOMBIIIVIEHHOCTH ~ HOI'0 I€pCOHaIa, 4TO 06YCJ'IaBJ'II/IBa€T HEeo0X0au-
OTHOCHUTCS K HamoOoJjee AKTyaJIbHBIM BOIIpOCaM  MOCTb CO3JaHUsI METOLOB HHTeJ’IJ’IeKTyaJ’IBHOﬁ
CCTOAHAIIHETO JOHS. [IIaxTHOE O60pyI[OBaHI/Ie JANarHoCTUKHU BCHTI/IHHTOpHOﬁ YCTAaHOBKH TIJiaB-
HaXOJIUTCS B OOJBIIMHCTBE CBOEM B aBapHﬁHOM HOT'O ITPOBETPUBAHUA.

COCTOAHUHN IO HNPUYHUHE CTPEMHTECIIBHO pPacCTy- I_Ie.]'lb HCCJICA0OBAHUSA 3aKII0YACTCA B pa3-
IIEH JIOTIM MCYEPIIaHKs €r0 IKCIUIyaTallMOHHOIO  pabOTKe METOAa MCCICIOBAHHUs MPOLEcca U3Me-
pecypca. N3-3a HECBOCBPEMCHHOI'O INPOBECACHUSA  HEeHUS paGOTOCHOCO6HOCTI/I BVITI
KOMILJIEKCHOM AWUAarHoCTUKH, KOTOpasd JO0JDKHa 3agauu HCCIeJ0BAHUA, PE3yabTaT I10CTa-
OBITH BBIITOJIHEHA IO HECKOJIBKUM napamMeTpaM C  goBKU U pElIeHnsT KOTOPBIX MpPHUBEIET K TOCTH-
NPUMEHEHHEM  CYIIECTBYIOMIMX KOMIBIOTEPHBIX  sxemyii0 yKa3aHHOM LEIIH HCCIIEIOBAHNS:

cucteM auarHoctuku [1-6], mepsl, ucmonb3ye- —  BBINOJHWTH AHATH3 HMEIOIAXCS METO-
MBI€ JJIs1 IPEJOTBPAILIECHUS UM COKpAILCHHUs Be-

POSITHOCTH HeOJIaronpUsTHBIX TOCIEACTBUH, MO-
TYT NPeINPUHUMATECS C OMO3/aHUEM WJIH BOBCE
HE YYUTHIBaTh Bce (hakTophl. BeHTHIsTOpHBIE
YCTaHOBKHM TJiaBHOro mpoBerpuBanus (BYITI) —
3TO OJJHH U3 KIIOYEBBIX COOPYKEHHH U 000pyHO-
BaHUI HAa TOPHOIPOMBIIUIEHHOM IPEIIPUSITHH,
BEAYyILEM MOA3EMHYIO J0OBIUYy TOJIE3HOT0 MCKO-
maemoro (Ha maxte). C UX MOMOIIBI0 00ecIeyn-

JIOB TMarHOCTHKH;

— TPOBECTH pPa3pabOTKy HCKYCCTBEHHOMN
HEUPOHHOMU CETH TUAarHOCTUKH;

— YCTaHOBHUTH CTPYKTYPHBIE DJIEMECHTHI
MOJIENIM UCKYCCTBEHHON HEUPOHHOM CETH;

— ONpeNenuTh NapaMmeTpbl OLICHUBAHUS
3¢ (EeKTUBHOCTH HEHPOHHOW CETeBOH MOJEeNn
JIMarHOCTHKU,

80
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— BBIIOJHUTH OOydYeHHE MOJENN HCKYyC-
CTBEHHOU HEMPOHHOM ceTH;

IIPOBECTHU YUCIICHHbIE NCCIIEIOBAHUS.

WN3noxkeHue ocHOBHOro marepuana. B
KadyecTBE OCHOBHOTO MaTepuaja OyayT mpuBele-
HBl Ppe3yNabTaThl Pa3pabOTKU M BBITOJHEHHBIX
UCCIIEJOBAaHUH.

CerozHs cymecTByeT LENbIH psiA MOAXO-
JIOB, UCHOJB3YEMBIX JJIsl BUOPALIMOHHOW TUarHo-
cTUKHU. VI3 HUX BBLAENSIOT TaKH€ METOMABI BBIUKC-
JIeHHUs, KaK:

JKCIIeCC;

CPEeIHEKBaJpaTUYHOE 3HAUCHHUE;
MUK-(aKTop;

CIIEKTp OTHOAIOIICH.

CpaBHHUTENBHAS XapaKTEPUCTUKA 3THX Me-
TOJIOB TPUCYTCTBYeT B pabotax [1-6]. Tem He
MeHee, MHUHHAMAallbHasi BEPOSTHOCTh OIIMOKH, B
Cllydyae MX HPUMEHEHUs! sl AUarHOCTHKH CO-
crosiaust BYTI'TI, paBna 0.05.

JuarHocTrka, BBINOJHEHHAS C [TOMOILBIO
HUCKYCCTBEHHBIX HEHPOHHBIX CETEH, II03BOJIAET
TOBOPUTH O psAZ€ HEOCHOPUMBIX IMPEUMYILIECTB,
Cpeay KOTOPBIX CJeIyeT BBLACIHUTH CICAYIOLIUE
MOMEHTBI!

WCCIIEIOBAaHUE  B3aUMOCBA3U
(aKTOpaMu Ha CYIIECTBYIOIIMX MOJIEIISX;

— pacnpenenenue (akTOpoB HE MPEAIoa-
raeT BBIABIKEHHS KaKUX-TH0O0 IPEAION0KEHHH;

— HaJW4Yhe HCXOIHBIX JIAHHBIX O (pakTo-
pax He sBiseTcs 00s3aTeILHBIM YCIOBHEM;
JOIyCTUMBI 3aIIyMJIEHHOCTb, HEIIOJIHOTA
Y CHJIbHAS! KOppeJISILMS IEPBUYHON HH(POpMALNY;
CHUCTEMBI C BBICOKOI CTENEeHbIO HEJH-
HEHHOCTH MOTYT OBITh TPOAHATH3UPOBAHbI;
JOCTaTOYHO BBICOKAasl CTENEHb ajarl-
TUBHOCTH ¥ CKOPOCTb Pa3pabOTKHU MOZEIH;
BBITIOJTHEHHME aHAJIN3a CUCTEM, KOTOpbIE
COJIepKaT MHOXKECTBO (haKTOPOB;

— OTCYTCTBHE HOTPEOHOCTU M HEOOXO0Iu-
MOCTH B MOJIHOM IIEPECMOTpPE BCEX JIOIYCTUMBIX
MOJeTICH;

MEXIY

BEPOSITHOCTD MPOBEICHUS aHaIN3a CHC-
TeM, IMEIOIIIX HEOAHOPOAHBIE (PaKTOPBI.

B kadyecTBe MeTOona AMArHOCTHKU B JaH-
HOM cTaThe BEIOpaH HEWPOCETeBOH croco0.

Hawnbonee pacmnpocTpaHeHHBIMH HCKYCCT-
BCHHBIMHU HeﬁpOHHBIMH CETSIMHN ABJIAKOTCA CJIC-
aytorue [17]:

— wMHorocionHsi nepcentpon (MLP) [9—
10], mpexacTapisionuii cOOON CTATHYECKYIO He-
PEKYPPEHTHYIO MHOTOCIIOWHYIO CETh;

81

PEKYPpPEHTHBIM MHOTOCIOWHBIA TEp-
centpoH (RMLP) [9-10], koTopslii BEICTYHaeT B
KaueCTBE PEKYPPEHTHOH MHOrOCIOHHON CceTH,
MTOCTPOEHHOM Ha 6aze MLP;

— HeHpoceTh ¢ paauaibHO-0a3UCHBIMH

¢ynkumsmu (RBFNN) [11-12], xotopas mpen-
CTaBJISICT CTAaTHUECKYI0 HEPEKYPPEHTHYIO IBYX-
CJIOWHYIO CeTh, pa3paboTaHHyro Ha 6aze MLP;
HEUPOCETh HEIMHEWMHOW aBTOPErPECCUU
(NARNN) [13-14], xoTopasi oTpa)kaeT TUHAMH-
YECKYI0 HEPEKypPPEHTHYIO [BYXCIOMHYIO CETb,
MOCTPOEHHYIO Ha Oaze MLP;
HEUPOCETh HEIMHEWHOW aBTOpPErpec-
cuu-ckonbssmero cpeaHero (NARMANN) [15-
17], npencraBisiforas coOOW  PEKypPPEHTHYIO
JIByXCIIOWHYIO CeTb, BRITIOTHEHHYIO Ha 6a3ze MLP;
aBTOpCKas HEHpOCceTh — TUHAMHUYECKAs
HEpeKyppeHTHas ABYXCJIOHHAs CeTb, KOTOpas
nmoctpoeHa Ha 6aze MLP.

PesynpTaThl aHanmu3a U CpPaBHUTEIBHOU
XapaKTePUCTUKA HCKYCCTBEHHBIX HEHPOHHBIX
ceTel OTpakeHsI B Ta0I. 1.

ABTOpCKas HeWpoceTb BbIOpaHa Ui pe-
LIEHUs 3a/1a4 JUarHOCTUKU BBUIY IPUCYTCTBUS B
HEl BCeX TPeX MapaMeTpoB.

Ha puc.1 mpencraBnena cTpykTypa aB-
TOPCKOM HEHUPOCETH € 3aJCPKKON BO BPEMEHH BO
BXOZHOM CJIO€.

DopmMaIn30BaHHOE MIPEICTABICHHUE:

y(o) n) = Xl'

Vo =tVePo, jean®,

M© NO)

SIS Wy

SOEIS i Yi (=),

RORLICHONEER
N,

+ZW

@, )

@ o _p@
5 =bj ij Vi

N©®

— TOpOT s j-ro HelipoHa Kk-ro cros,

rie

o

w®
|tj

YUCJIIO HEWpOHOB B K-M cioe,

— BEC CBA3M OT i -To Heipona 0-ro cios K
j-My Heiipony l-ro cros, W() — BEC CBSI3H OT
| -ro HelipoHa 1-To ci0s K j-My HEWpOHy 2-TO
cIos, y( )(n) — BBIXOJI |-TO HelpoHa B K -M ciioe,

f()

— (byHKIIMSI aKTHBaIMK HEHPOHOB K-ro crost.
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Tabnuna 1
Pe3yabTaThl 3KCHIEPUMEHTAIBHBIX HCCJIEI0BAHUIT HEPOHHBIX CeTeH
¥
3
% o
CeTtn 3
=z Z < ‘Q
K . o - LL o o o)
pUTepHit T S o < < E
2 || x| Z2| 2|4
Hcmonp30BaHne HECKOIBKHUX IPU3HAKOB + + + - — +
3aziepKka BO BXOJHOM CJI0C — — — + + +
BrIcOKa cTeneHp napamienn3ma + — + + _ +
X(t)
=1
Y(t+1)
—
z" H
Rl
X(t)
G
-
La‘_-,rer
-1
L ] Y(t+1)
—¥

Puc. 1. CTpykTypa aBTOpCKOJi HelipoceTH ¢ 3a/iep:KKoii BO BpeMeHH BO BXO/THOM cJIoe

Psn mpoBeneHHBIX HKCIEPUMEHTAIBHBIX
uccienoBanuil (puc. 2) ObUT BHITOIHEH C IO
BBIABJIEHUS CTPYKTYpbl MOJIeId  aBTOPCKOM
HelpoceTn (OmpeAeNeHNs] YNCIa CKPBITHIX HEH-
POHOB).

BxonHbIMM  JTaHHBIMH, HCIHOJIb3YEMbIMU
IUIsi OOyYeHMs TPEUTOKEHHOW aBTOPCKON HEW-
POHHOHM CeTH, IOCITyXXWJa BBIOOPKA 3HAYCHHMHA
TpeX MOKa3aTelei, OCHOBAaHHBIX HAa MOKAa3aTeNsX

BUOpPAIlMOHHOTO CHUTHAaNa, — JKCIecca, CpeIHe-
KBaJIPAaTHYHOTO 3HAYECHUS, THK-(PaKTopa.

JIJis BBIXO/IHBIX JTAHHBIX B3SITHI COOTBETCT-
BYIOIIIUE MM COCTOSIHHS — IPHUTOJICH (JalbHEN-
mras SKCIUTyaTanusi BO3MOXKHA 0e3 OrpaHUueHUsI
M0 CpOKaM), HEMPHUroieH (IIUTeNbHAs Hempe-
pBIBHASI DKCIDTyaTalus HEBO3MOXKHA), TpeOyeT
CPOYHOTO PEMOHTa (PKCIUTyaTalus HEBO3MOKHA
BOOOIIIE).
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MunumanbHas CpeAHeKBaJpaTUYHAs
omnOKa IMAarHOCTUKU CTaja IapaMeTpoM ULl
BBIOOpA CTPYKTYPBI CETEBOM MOJEIH.

Ha puc. 2 npeacraBneHsl pe3ynbTaThl BbI-
HOJHEHUS Psila SKCIEPUMEHTOB B BUJAE THUCTO-
IrpaMMBl.

0.25_

MSE

0.2
015
0.1

0,05

JlaHHas rucTrorpamMma IMOKa3bIBae€T 3aBU-
CUMOCTH 3HAYCHHMH CpeIHEKBaIPATHYHON OIIHO-
KH OT YHCIIa HEHPOHOB B CKPBITOM CIIOE.

Puc. 2 neMmoHcTpHpyeT olpeneieHHyIo 3a-
BHCHUMOCTh — CHIDKEHHE 3HAUeHUS OMIMOKU TpH
YBEJIMYEHUH YHCIIa CKPBITHIX HEHPOHOB.

9 0w 1 12 13 14 15

Konuyecteo HEIFIpDHEIEI B CKpPbITOM CHOe

3

Puc. 2. FHCTOFpaMMa 3aBUCUMOCTH 3HAYCHHUU Cpe}IHeKBa)IpaTl/I‘IHOi;I OIIHOKH
oT Yuc.jia HeﬁpOHOB B CKPLITOM CJ10€

OnTuManbHOE KOJHUYECTBO CPBITHIX HEH-
POHOB /TSI TUATHOCTUKH COCTOSIHUSI BEHTIIISITOPA
maxTel — 10. DTO CBsI3aHO C HECYIIECTBEHHBIMHU
W3MCHCHUSIMH 3HAYCHHMN OIMMOKM TpU IOCIe-
JYIOIIEM YBEIUYCHUHM YHCJIA CKPBITHIX HEHUPO-
HOB.

OOydyeHne MoOAENU TMPEIUIOKESHHON (aB-
TOPCKOM) HEHPOHHOW CeTH B paboTe MPOBOIM-
JIOCh Ha OCHOBE KPUTEPHs aICKBaTHOCTU MOJE-
JIM, 3aKIJII0YAIOIIEToCS B BBIOOpE 3HAUEHUI mapa-

D @
metpoB Qynkiuun W Z{Witj Wi’ }, conepia-
mux MHHHMaJIBHBIﬁ I1I0KA3aTCJ/Ib CpeJlHe-

KBaJpaTUYHOW OMMOKKM (Pa3sHOCTH BBIXOAA IO
MOJIEIIN U JKEJIaeMOr0 BBIX0/1a):

F-L 3 yp-dp)? > mi
=— - — min.
pp1 P P W 1)
Kputepuit (1) sBrusieTcst KIFOYEBBIM U1
o0y4eHunst MoJieNT aBTopckoil HeripoceTr. C 3TOi
LENBI0 B CTaTbe OBUIO NPEAJIONKEHO HCIONb30-
BaTh MAKETHBIA PEKUM.
B ero ocHoBy BXOIST clenyrolye Imepe-
YHCJIEHHBIE TApaMETPBHL:

1. Homep wutepamuu oOydenus N=1,

VWHUIMATU3AUs CMEIeHnH (TIOporoB) bgl) (n),

83

jel,N(l), b?)(n), jel,N(Z) U BECOB

@)
Itj

w®m), ieu, N jern® teom©@,

Wi(jz)(n), iel,N(l), jel,N(Z), rae N(k) -

y (0)
KOJIMYECTBO HEHPOHOB B k -M cioe, M — 3a-
JIep’KKa BO BXOJHOM CJIO€.

2.3amaercst  oOydaromiee  MHOMXECTBO

N(O) N(2) —
{(X’u,dﬂ)|xﬂeR ,d’ueR } ouelP,
roge X u — M -1 o0y4arommii BXOJHOW BEKTOP,

d u—H -1 00yJaroIInii BRIXOTHOW BEKTOP, P -

MOIIHOCTh 00YYaIOIIero MHOXKECTBA.
3. u=1.
4. HauanbHasi MHUIIMATH3ALUS
0 0) . 0
yLi)(n—v) =0, VEl,M( ), el N( ).
5. BeruniciieHre BBIXOJHOTO CHTHala JIist
MEepBOTro ci1os (MPSAMOM XOx)

yg?)(n):xﬂi, ic,N©@

Q= 196Dy, jern®,
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m (0) N (0)

sGm="> 5w

My -1,

Cuuraercs, 4To
we
6. Ecnom 4 <P, 10 0= p+1, nepexon k
MYHKTY 5.
7. u=1.
8. BolumciieHue BBIXOJHOTO CHTHANa st
BTOPOIO ¢J0s (MIPSMOi X01)

@
Y i

m =60 @),y =1.

Y= 1Dy,

jelN()

(1)

s (n) = (2)<n)y( ) (n).

Cunraercs, 4To

( )(n) 1

9. Bcoiu 4 <P, 10 tt=p+1, nepexon
MYHKTY 8.

10. Brruncnenne sHEprun OMMUOKHA UCKYC-
CTBEHHOU He¥poceTn (I/IHC)

L PN

E(n)—z—ﬂz_1 z 2, (n),
e,i™M=yDm-d,
14 44

11. Hactpolika CHHaITH4eCKUX BECOB Ha
OCHOBE 0000IIeHHOro JeibTa-paBuia (oOpat-
HBII XO0.)

wi? (n+2) = wi? (n) - —a(EZ()n)
owjj~ (n)
ieQ,N (1),
jel,N (2),
@) @ E)E(”)
w” (n+1) =wy? (n) —
Itj Itj (1) (n)
ie0,N (0),
jel,N (1),
teO,M (0),

84

oE(n) 1 (1) (2
oE 1
(1()”) -2 5 Qa0
|tJ (n) Pusl
0D =t DDy P m-d,.

N
W= @Dy z WP oD ).

12. TlpoBepka yclIOBHS 3aBEPLICHUS: €CIIN
E(n) < &, 1o 3aBepmennue, nHaue — N=Nn+1,
Mepexoa K MyHKTY 2.

[Ipu ucrione3oBannyu Buaeokaptel GeForce
920 M makeTHBII pexuM OOyUeHHsI MPeJI0KEH-
HOM aBTOPCKOH HEMPOCETH IpHUBEN K yBeJIHYeE-
HUIO CKOPOCTH MPSIMOTO X0Ja HMPUOIU3UTEIBHO
Ha P(N(l) + N(2)) pas, a obpaTHOro — Ha P pas.

3akiaouenne. lmeromuecs cerogHs Me-
TONBI JUIsI TUArHOCTUKH BEHTHJIATOPHOM ycTa-
HOBKH TJIABHOTO TPOBETPUBAHUS OBLIN HCCIEI0-
BaHbl C LEJIBI0 PEIICHUS NMPOOJIEMBbl CHUKECHUS
BEPOSITHOCTH BO3HMKHOBEHHUSI OIIMOOK AHMArHo-
CTHKH.

JlaHHBIE TTPOBEICHHBIX HCCIEIOBAHUN I10-
3BOJIMJIM MIPUNUTH K 3aKJIIOUEHHUIO O TOM, YTO HC-
KYCCTBEHHbBIE HEHPOHHBIE CETH Ha CETOIHS MpeJ-
CTaBIAIOT co00l Hambomnee 3¢ (HEKTUBHBIA METOJ
JUarHOCTHKH.

C 11e71610 TOBBIIIEHHUS Ka4eCcTBa TUArHOCTH-
K1 ObUTa TIPeyIOKEHa aBTOPCKasi HEHPOHHAs CETh.

B xozxe uccnemoBanus O6blia ycTaHOBIIEHA
CTPYKTypa MOJZIEJId YKa3aHHOW aBTOPCKON HEM-
POHHOM CceTH.

Pe3ynbrarel mpoBeIEHHBIX IKCIIEPUMEHTOB
MIPOJIEMOHCTPUPOBAIN OTCYTCTBHE CYIIIECTBEH-
HBIX U3MEHEHUN 3HAYEHUs CPEIHEKBAIPATUYHON
omKnOKA TpH HCIOJIb30BaHUH OoJiee JeCsITH
CKPBITBIX HEHPOHOB. IIpeuioxkeHHas ceTh M03BO-
JIET MONYYUTh MUHMMYM BO3MOKHBIX OTKJIOHE-
HUU IIPU TUATHOCTHKE.

IIpakTHYeckasi 3HAYUMOCTD BHIPAKECHA B
BO3MO>XKHOCTH YBEIMYEHUSI CKOPOCTH MPSIMOT0

xona npubmusutensHo Ha P(N SN (2)) pas,

a obparnoro — Ha P pa3, npu ucnons3oBanuu
NPEICTABICHHOTO AKETHOTO PEKUMA 00yIEHHS.
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METHOD OF BATCH TRAINING OF NEURAL NETWORK
WITH DELAY IN INPUT LAYER FOR INTEGRATED DIAGNOSTICS
OF THE STATE OF FAN INSTALLATION OF THE MAIN AIRING

Currently, the increasing of operational safety is one of the major problems that exist in mining
industry. The problem of mining equipment accident rate is caused by avalanche accumulating part of
its physical resource exhaustion. Fan installation of the main airing, which ensures normal vital activ-
ities of mine personnel, is of the most importance among mining equipment. Therefore, an important
task is to develop a software component, designed to diagnose the state of it and to be used in comput-
er systems. The problem of building effective methods, providing high speed of diagnostics model
training, as well as a high probability, adequacy and speed of recognition of signals, which contain
the vibrational information, lies at the heart of this objective. At present, as a tool for vibration diag-
nostics, such calculation methods as: kurtosis, crest factor, RMS value, envelope spectrum are most
commonly used. However, when using these markers separately for diagnosis of fan installations of
the main airing condition, the probability of error is no less than 0.05. On the other hand, the
processing speed of vibrational information is poor. Therefore, the development of methods for intelli-
gent integrated diagnostics of fan installations of the main airing is relevant. As the use of artificial
neural networks in the diagnosis gives a tangible advantage, which is that: the interaction between the
factors is studied on finished models; it does not require any assumptions regarding the distribution of
factors; a priori information about the factors can be omitted; the initial data can be highly corre-
lated, incomplete or noisy; it is possible to conduct the analysis of systems with a high degree of non-
linearity; fast model development; high adaptability; the analysis of systems with a large number of
factors; it does not require a complete enumeration of all possible models; the analysis of systems with
non-uniform factors, neural network method of diagnosis is used in the article. The aim of the study is
to develop a method for analysis of the process of changing the condition of fan installations of the
main airing. The model structure of an artificial neural network, which is a multilayer perceptron with
time delay in the input layer and provides a comprehensive analysis of diagnostic factors, is deter-
mined in the article. As a criterion for evaluation the efficiency of neural network model diagnostics
the minimum of mean-square error is chosen. As a result of numerical study, it has been found that ten
hidden neurons does not change the RMS error significantly, the proposed network provides the diag-
nostic results with minimum deviation. The use of the proposed batch training mode has made it poss-

ible to accelerate the forward stroke for approximately P(N @ +N (2)) times, and the reverse for ap-

proximately P times, where P is the power of training set, N(k) is the number of neurons in k-layer.
The created algorithms can be used to solve problems associated with the diagnosis of electromechan-
ical objects.

Keywords: integrated diagnostics, fan installation of the main airing, artificial neural network,
process safety, batch training mode.
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METO/J MAKETHOI' O HABYUAHHA HEHPOMEPEXI
3 3ATPUMKOIO Y BXIJTHOMY HIAPI JIJIsI KOMILJIEKCHOI JIIATHOCTUKHA CTAHY
BEHTUJISATOPHOI YCTAHOBKHA I'OJIOBHOTI'O ITPOBITPIOBAHHS

Y ecmammi pozensinymo i npedcmasieno 0ami UKOHAHO20 AHANIZY HAAGHUX MemoOi8 01 30ilic-
HeHHs 0iacHOCMUKU CIMAHY GeHMUNAYILUHOL YCMAHOBKU 20106H020 NPOGIMPIOBAHHS HA 2IPHUYONPOMUC-
J1060MY nionpuemcmei (waxmi). Bukonani 00CniONceHHA CNPAMOBAHI HA 3HUNCEHHA UMOBIPHOCMI 8U-
HUKHEHHs. NOMUNOK Oiacnocmuxu. [lepesacu i HeOONKU 3a3HAUEHUX ICHYIOHUX MEMOOI8 8PAX08AHI Npu
Ppo3podyi ma peanizayii Helpomepestcego2o memoody OideHOCMUKY GeHMUNAYIUHOI YCMAHOBKY 207106~
HO20 nposimproeantsa. 1Iposedeni excnepumenmu 003601UNU CIEOPUMU APXIMEKMYPY HEUpPOHHOI Me-
pedxici 3 neeHoI0 3aMpPUMKOIO Y 8XIOHOMY WApI, AKA NOCIYIHCULA OCHOBOIO 011 pO3POOKU HABEOEHO20
memody. Mooicnugicms NPUCKOPEHO20 HABUAHHA HAOAEMbCS 3a PAXYHOK 3aNpONOHO8AH020 6 pOOOMI
naxkemnoeo pesicumy. Edexmusnicmob memooy 0y10 OYiHeHO 8 pe3yibmami YUCIEeHHUX OOCAIOHCEHD,
KL 6i0006padicaioms npaye30amuicms mepedxci i apximexmypu. 3anpononoeana 6 pobomi HelupoHHA
mepexca 00360718€ OMPUMAMU MIHIMYM 8I0XULEHb NPU 0iaeHOCIUY.

Knwuogi cnosa: xomniexcua 0iazHOCmMuKa, 6eHMUIAMOPHA YCMAHO8KA 2006H020 NPOGIMpIO-
6AHH3, WMYYHA HEUPOHHA Mepedica, BUpOOHUYA 6e3neKa, NaKemHuil peicum HA8uanHsI.
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