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B padoTe OimCaH nporpaMMHHI ROMIIJleKC ynpaBJieHWI IIISMepeHH

eM H OliOS~ co6Jmd, pa3paOOT8HBHI ~ CR8HHPyDilero aBTo

MS.T& A3JIT-I !II, B& ROTOpoM o6pa6aTHB&mCJI llJOTocHHMKH c ompoRO
sasopaol HCKPOBOI RaMepu. 

!MoMS.T A3.11T-I OCHOB&B H& npHMeBeHJIH ynpa.BJlJJaMOI OT 31J.t 
B'iJCM-4 8JleRTpoBBo-JJY118BOI Tpy6:KH H npe~HB.'IeH ~ o6pa6oTHH 

3f>..-WI ~MOB. Paspa60T&HB&SI ~ aBTOMaT& MOBHTOPHM CHCT9Ma 

,II;BMOra 'leJIOBelt - 3BM BRIIJl'I&9T B ce6JI MOBHTOp, ,JtHCMel CO CBe

TOBJM lt&pa!WliDOM H OIITH'Iec:KHI 8Kpall, HCIIOJII>SyeMHe ~ Olt&SaHHJI 

IIOMO~ ::IBM B 3&Tpy~TeJII>HHX CHTyauHfiXo HOBHM s~eCb RBnReTCR 
opr&RH3&UMR ~Hanora nyTeM HCnOnb30BaRHR MORHTOpa B peKHMe MHO
roKp&TROrO CKaRHpOBaRHR yqaCTKa CHMMK&, Ha KOTOpOM 3BK BCTpeTH
na satpy~aeRHe B npouecce HsuepeRHR. ~HenneR Hcnonbsyetcs aa 
stane odpadoTKH cqHTaRHOA B 3BM HH~opwanHH s npouecce onosaasa
RHB COdHTHA. ~nR nepe~aqH HeOdXO~HMHX npHKa30B B 3BM npMMeHR
eTCH ~YBKU•OB&nbR&R Kn&BHaTypa. 

MaReT o6pa6aTHB&eMHX llJOTOCHJDOtOB IIpe.ItCTa.BJieH HB. pHc. I. 
CHHMOit COCTOIIIT 1113 'leTupeX npoeKUJd 1WJX IJIBPOltOS&SOpHHX HCKPO

BHX :KBMep, Tpe:KH B ROTOpHX BHrJUgt!IT B mr,ne H&MOHHHX JIHHHI. 
llo Itp&ml K&ZJtOI HS npoeKUHI oemCJI penepHHe O'l'M8T:KH, HCIIOJII>

syeMHe ~ YCTpaH8HWI OIITH'I8C:KHX HCR&DHRI IIPH H3MepeHWJX H& 

IIOJ!Y&BTOM&Tax; ~ nporpaNM!i OIIOSB&B&HHJI C06HTHI HB. &BTOM&Te 

8TH OTMeT:KH JmJ1JD7l'CJI nouexol. ,lWI npHMS:KH ItOOP.JtHH&T B npo~ecce 

HSMepeiDIJJ CHHMlt& H& &BTOMaTe JIICOOJIJ.3YDTC8 'laTupe penepHHX Kpe-
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CTa. Hor.tep CimMKa 3a.ztaH apa6cKHMII UH!PpaMH, OTCYTCTBHe ,ItBOH'IHOro 
HOMepa ,It.1UI 8.BTOMaTH'I6CKOJ.l: o6pa60TKI! CJlyDT IlpHtmHOH O,IUIOJ.l: H3 
omn6oK B nponecce o6pa6oTIW. Ha cHHMKaX uepe~ BCTpe~cR npo-
6o:a (BHI'.Jl.fiWIT rroxoJKe Ha TpeiW), ,IUlOJ.l::mie TpeiW, napaiDIHI:l H rrpoc
TO 3arpR3H6HHR 1 CJl~e RCTO~ noMeX. Ho C8MYD 60~bmyD 
npo6~eMY IlpR 8.BTOMaTH'I6CKOJ.l: o6pa60TKe COCT~a HR3KaR KOHTpa
CTHOCTn TpeKOB, KOTOpaR BCTpe~acn Ha 4Q% IIOCTynaBWHX Ha o6pa-
00Ticy CHRMKOB. I!pH aTOM 3HatJH'l'e~HaR 'IaCTn 8Twt CllliMKOB HMMa 
CTO~ HR3Ky.V KOHTpaCTHOCTn TpeKOB, 'ITO CHrH~H OT Hwt TORY~ B 
wyMaX 1 R noaTOMY C06HTIDI Ha Ta.KRX CHHMKa.X 6~0 !IpaKTH'IeCIW He
B03MO~O HaMepHTn H onoaHaTn B aBTOMaTH'IeCKOM peJKHMe. OT6pocHTn 

ze HX IIORHOCTbD 6URO H8Rb3H 1 T.K. dURa YCTaHOBneHa 
38.BHCHMOCTn OCJla6~eHHR KOHTpaCTHOCTH TpeKOB OT yBe~H'IeHIDI yr~a 
H~OHa. ~eHHO 3Ta npo~eMa H CTpe~eHHe C03~aTn BHCOK08q¢eK
THBHYD CHCT6MY o6pa6oTKH Ha 6aae aBTOMaTa, 6ea HCIIO~n30BaHRR 
6o~nmoro KO~H'IecTBa ~oporocTo~ B aKcnnyaTaUHH (B nepectJeTe 
Ha 0~ o6pa6oTamlhiJ.l: CHHMOK) nOJIYaBTOMaTOB .ItJU1 IIOBTOpHoro H3Me
peHrui OCT~CR He o6pa60TaHHHMH Ha aBTOMaTe C06HTKn, o6yCJlOBH
~H npHMeHeHHe Ha 3Ta!Ie H3MepeHHH MOHHTOpa KaK cpe~CTBa ,nmuxora. 

IlpHMeHeHHe MOHHTOpa II03BO~Rn0 !IO,IUIRTn aq¢eKTHBHOCTb 3Taiia 
H3MepeHHR C 60%, Ka.K 3TO 6URO IlpH CKaiDipoBaHHH CHRMKOB C 
qmtcB:pOBaHHHM ypoBHeM ~cKPHMHHBilJIDI, ~o 80-85%. IIpz aToM 5-'7% 
H3MepeHHIU: CIUIMKOB HM6~ C~ OT Tp6KOB HID16 ypoBHJI wyMOB, 

H3MepHTn KOTOpHe 6ea HCn0~30BaHHR MOHRTOpa 6~0 6H KP8J.!:He Tpy
,IUIO. OcTaBWReCR He HaMepeHHHMH I5-20% CHHMKOB (KoHTpaCTHOCTn 

KOTOJ>HX onemmaeTCR KB.K paBHaR I -3% OT nepen~a CHr~OB npH 
nepexo~e OT tJepHoro ypoBHJI R 6e~OMY) nocTyrr~H Ha IIOBTOpHYJl 06-
pa60Ticy Ha noJIYaBTOMa.TH llYOC. IIpH-cnmol Toro, qTo BTH I5-20% 
CHHMKOB He MOr~ 6HTb H3MepeHH Ha 8.BTOMaTe npH ~H'IHH MOHHTOpa 1 

HSnR6TCR He~OCT8TOqHO KatJeCTBeHHHJ.l: OIITHtJecKHft 9KpaH 1 He ll03BO
~ O!IepaTopy ~eTn CBepXCJla6He no KOHTpaCTHOCTR TpeKH. 3Ta 
npHtJHBa MO&eT 6HTn ycTpaHeHa, H aBTOMaT C MOHHTOPHOI CKCTeMOI 
~Mora MOzeT ycnemHo KOHKYPHPOBaTn no aq¢eKTHBHOcTH Ha aTane 

R3MepeHHR C JIY'IIIlHMH nOJIY8.BTOIIB.TaMH. 
HaMepeHHHe C06HTHJI o6pa6a'l'Wlall'l'CR C nOMODtJ:>D nporpaMMH 

onoaHa.BaHHR. IlpHMeHeHHe ~CMeR H OIITH'IeCKOro 9KpaHa Ha 9TOM 
9Tane noSBO~O ~OC'l'H'Ib 9q¢eKTHBHOCTH 92-96% (pas6poc 3aBHCHT 
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OT onepaTopa). OcTa.BIIIReCJI 4-8% co6sTd co~e~T OIIIH6:rm B onos

H.aBainm H T8pmlTCJJ B npouecce 06pa6oTim 1 O,ItHB.ltO OHH He Ji!M8DT 

KOppenHUHH C KaKHW-nH60 napaKeTpOW C00HTHA1 H HX llOTepH nHmb qac

THQHO CHKEaeT CTaTHCTHQSCKHe llOKaSaTenH.YCTpaHHTb HnH JK8H:OWHT:O 

ll0T8pll 9THX 4-8% C06HTd, KB.K H8BeCTH0 1 MOllHO nyTeM OpraHH3aiUm 

B peEKMe peanDHOro BpeMeHH reoueT~ecROA peKOHCTpyxuHH C06YTRI. 

0co6eHHOCTLI> nporpaMMH Oll03HaBaHHJJ C06HTzi HBnJJeTCJJ OTK83 

OT HSBeCTHoro M8TO~ llOCTpoeHHJJ rHCTOrpaMM npH C~Me lfH40PMSUHH 
C llOMOmPI> MHOrHX CTpoK H npHMeHeHHe B Ra~eCTBe M8TO~ OnOSHaBa

HHJJ llOHCRa H aHanHsa OT~e~HHX XBpaKT8pHHX TO~eK C06HTHJJ C llO

MOmPI> O~OA CTpoKH, KOTOpaJJ B ~OM CJlj"lae ,It1lJJ aBTOMaTa C yn
paBJIJieMHM CRaHHpoBaHHeM JJBJIJJeTCJI KB.K 6H HHCTPJ'MeHTOM ,It11JJ o6pa
~eHHJJ K 06pa6aTHBa8MOMY CHHMRy KaK K ~TOnaMHTH. ~OCTOHHCTBO 
TaROro M8TO~ 8aKniJ'la8TCJI B TOM, ~TO OH nOSBOJ.tJJeT MHOrOKpaTHO 

nOBTOpHTL llOHCK TOft RnH HHOI XBpaKTepHOI TO~ TpeRa HnH ~yrol 

!fm'YpH Ha CHHMKe B paS.IlH'IHHX YCJlOBHJJX HSMepeHHJJ (MeHJJJJ ypoBeHD 

~CK}>HMHHall;HH H ~·) 1 He SaTpa~ npH 9TOM CJlHIIIKOM MHOrO Bpe

MeHH. CymecTBeHHo co~eTcJJ Ta:Klle o6~M BH~CJieHKA B npouecce 

OllOSHaBaHHJJ, ITOCRO~LKY OH Be~eTCJI npH C~ewe HH$OpWaUHH TOn:O-

KO C OAHOA CTpOKH. ITocneAHee o6ycnOBHnO ycnemHOe npHWeHeHHe AnR 

onosaaaaHHR cpaBHHTen:oHO MeAneHHOA 3BM E3CM-4 (16 THCRq onepa

UHA B CeKYHAY) 1 HMSDme», 0AHaK0 1 AOCTaTOQHO Oon:omyD onepaTHBHYD 

H uarHHTHYD (ua OapaOaaax) nawar:o. 

0nOSHaBaHHe no MeTO~ aHanRSa xapaKTepHHX TO~eK Tpe6yeT 

.It1lJJ CJlOllHHX !fm'Yp, KB.KiiiMH JJBJlJJDTCJJ, HanpHMep, TPSKH npH HaJlH'IHH 

pa3~H'IHWC CJlY'ISAHHX nOMeX (QapallHHH H ~·) 1 npHMeHHTL CTaTHCTH

~ecKHe M8TO~ KOHTpoJ.tJJ pesy~TaTOB onosHaBaHHJJ. B ~aHHOM npor

paMMHOM ROMIJJieKce BCJie~ sa onosHaBaHHeM Ha'lana H xoaua TpeRa 

(xapaKTepHHe To~) CJie~eT no~c~eT KO.IlH'IecTBa To~eK, non~av
IIIHX B ROp~op, ROTopllA o6pasOBaH BOxpyr npJJMOI Mez,zzy TO'lRaMH Ha

~a H KOHQa. E~ TpeK Oll03HaH npaBHnLH0 1 TO B ROp~op ~0~0 
nonacTL ~ocTaTo~o 6o~Lmoe RO.IlH'IecTBO H3MepeHHHX To~eK. TaRO! 

ROII!pO~ , TPe6ymtltil: np.III ~ocTaTo~o CJIOllHOM co6HT.IIIH ~oBO~Ho MHo

ro ~CJleHRi H BpeMeHH, OTHeceH B ROH8U o6pa6oTKH ~oro C06H

THJJ. STO nOBHmaeT ~3M npouecca onOSHaBaHHJJ, ~TO HBnReTCR 

BecDMa BallHHM .llJlli pa6oTH onepaTopa. (Rpowe roro, yxasaHHHll 

xourpon:o,oraeceHHHA B xouen o6pa6oTKH,woxer Osr:o c uen:oD coKpa-
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•eHHH BpeweHH ycnemuo oc~cTaneu ua Oon:omoll 3BM, paOoraD•ell 

B Mfn:OtHnporpawwuow peZHKe). 

Ha p:ra:c. 2 npHBe~es ~eMa nporpaMMHoro ROMIJJieKca aB

TOMaTa ASJIT-I. ili.IIIJn,M nepe;o; ~TROI npoCMaTp.IIIBaeTCJI, H HOMepa 

CHHMROB C npe,Itll~araeM!Dill IIlllteSHHMH C06HTirf.IDIH (HX MeHee 5%) BBO

~CJJ B naMJJTl> ynpaBJlJJIJI{el mDOMaTOM Sill. OcYJQecTBHB npoT.fD!tKY aa 
Heo6xo~e ROJlH'IeCTBO ~ H C~MaB B.IIISyanDHHI ROHTPO~ HOMe

pa CHHMKa 1 onepaTOp, Opl48HTJIPYl'IC:& no OTIT.III'IeCROM;y H306paJteHHJ>, pe

maeT, KaROl ROMIJJieKC nporpa1111 OH 6y~eT HCII0~30BaTl> ,It1lJJ o6pa6oTKH 

B ~oM CJIY1Ui8. OH MO&eT apJ!'aHH30BaT:& no~ aBTOMaT.III'IecKYJ> o6-
pa6oTKy C06HTHJJ HJl.III TO~RO ~ -B SaB.IIICHMOCTH OT ero Ra~e
CTBa. EcJm, HanpHMep, OH :BJI;Itllm OCJla~eHHHI no ROHTPaCTHOCTH TpeK

1 

TO IIepe~ CRaHHpOBaHHeM OH ,II,1Ie'r npmtaa OC~eCTBHT:& MHOroKpaTHOe 

pa6o~ee CRa!mpOBaHHe CH.I/IIIK8l .1( C llOMOmPI> MOHHTOpa ll0~6HpaeT, yn
paBJI.JJJi PY'IRBMH HaCTpolm ypoamt ~CKPHMHHall;HH .It1lJJ paS.IlH'IHHX ~
CTROB CHHMKa, HaHJlY'DIIHe YCJZOBIDf C~Ma HHqloJlMBU.IIIH. EcJm ROHTpaCT

HOCT:& XOpomaJJ, HO ecT:& He~~ nOMexa ,It1lJJ OnOSHaBaHHJJ Tpe

ROB (rpJJS:O HJl.III QapallHHH) 1 TO' OH ~eT npmtaa H3MepHT:& CHHMOK H 

onosHaTL xpecm, a saTeM nepe~T:& ~eHHe Ha nporpaMMy ~c

MeJJ .It1lJJ p~oro onosHaBa.m~D~ TpeKoB. H TaR ~ee. Pas~e KOM-

6HHaUHH ROMIJJiexca nporpaMM., y;<mcTBYD!IlfX B o6pa6oTKe ~oro co-

6HTHJJ, onepaTop Ha6Hpae'l' C lll111110mPI> qiyHKuHO~HoA MaB.IIIaTYPH. Ta

KOI no~o~ nosBOJ.tJJeT onTHMD3HPOBaTL npouecc o6pa6oT:rm H noBHmaeT 

npoH3BO~T~HOCT:0 1 a TaiOI!e. ~aronpHJJTHO ~eficTeyeT Ha onepaTopa, 

BHOCJJ a~eMeHT TBOp~eCTBa B ~· pa60TY • 

B Ha~e 06pa60TKH CllllllOlt CKaHHpyeTCJI CTpoRaMH, ~ ~e
pes !00 MKM, H C~aHHaJJ npz aTOM HHqlo~ 3aTIOMHHaeTCJI B na
MJJTH SBM. 3aTeM oc~ecTsnme~~ noBTopHoe CRaHHpoBaHHe c ue~bll 
Oll03HaBaHHJJ. 

0n03HaBaHHe K}>eCTOB .1( T}:leROB MeTO~OM aHanlrfSa xapaKTepHHX 

TO~eK, KaK 06 aTOM roBOp~oeB' BHme, Be~eTCJJ nyTeM CKaH.IIIpOBaHHJJ 

CTpoROI B 30He , r~e llpe,ItliOJlai'aeTCJJ HaXOz,zteHHe TOI HJl.III HHOi HCRO

MOft TO~KH Oll03HaBaeMOI ~ .1VuJ K}>eCTOB 9TO ~eTiipe ero ROHUa, 

KOTOpHe HmY't'CJJ B B~e ~eTupeX e~ OTC~eTOB B 38nPHHHX 3Q

HaX ROHUOB C ROHTpo~eM HX B3aHMHOro pacno~ozeHHJJ. .1VuJ TpeROB 

CHa~a HmY't'CJI HeCKO~RO TO~eK B cepe~e HCKpoBOro npoMezyTRa 

(r~e HeT nouex OT penepHHX OTMeTOK), a saTeM npo.IIICXO~ nOHCK 
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MB.RCHMaJI:bHO y)taJieHHHX OT UeHTpa TO'l:eR Ha.'laJIS H ROHUa, JJeZ8111KX 

H8 o6paSOBSHHOI OIIOSHammMIII TO'l:KBMH IIpnMOI JIHiniH, B npouecce 

OIIOSHB.BaHWI TpeROB 3BM ynpaBJIHeT ypoBHeM ~CKplifMHHBUD, 

ITO OF.OH'ISHJm OIIOSHSBa.lmJJ onepaTOp IIpOBO,IU!T BHSyaJJ1>:m.dl: KOH

TpoJil pesyJU>TSTOB 1'1 i'ICIIpaBJIJJeT C IIOMOI!Il>D CBeTOBOl'O Kapa.H,ltalll8 06-

HapYJ!eHHHe OIIII!6IGI, 3aTeM IIpoBO~Cst nporpawmdt ROHTpoJJ:b, B npo

uecce KOTOporo ~eJJaeTCst IIpOBepRS pesyJJ:&TSTOB OIIOSHB.BaHWI ITO 1'13-

BeCTHHM IlpH3HSKSM (paCCTOstHI'Ie Me~ ueHTpaMH KpeCTOB 1'1 ~.), a 

TaKXe Ha OCHOBSHHH pesynbTSTOB OII03HSBSHH8 H rrpeAmeCTBOBSBmero 
ewy HswepeHHR scero CHMKRa oc~ecTBnaeTca rrposepxa xonHqecTBa 
IIPHHaAnexaBmMX KS~Owy Tpexy TOQeK,EcnH KOHTpOnb OdHapyXHBSeT 
OmH6Ky,TO HS 3KpaHe lHCnnea IIORBnaeTCR COOTBeTCTBym~aa HaAIIHCb 
(HanpHKep,"HenpaBHnbHO 0II03BSH I-A KpecT") H onepaTOp HCnpaBnR
eT o6HapyxeaHym omH6Ky c nowo~m cBeToaoro xapa~ama.EcnH omu-
6ox HeT,TO pesynbTSTH H3KepeHH8 H OII03HSBSHHH 38IIHCHBSDTC8 HS 
KSrHHTHym neHTY (MIT) H BH3HBaeTCR AnH o6pa60TKH cnelYD~HA CHH
KOK, 3aiiHCSHHHe Ha MIT pesynbTSTU B l8nbHeAmeK o6padaTUB8DTC8 
no ¢HsHqecKHK nporpaKKaw 72 ,31, 

C:ra:cTeMa, BK.Ill1'i8DIIast CKSHHpYlJIId aBTOMaT A3JIT-I c ormcaHHJ:iM 

nporpaMMHHM ROMIIJJexcoM H .Inl8 IIOJJYaBTOMaTa THIIa IIYOC, o6ecne'l:H.Ila 

B Te'l:eHII!e ;u;ByX Jl6T 8KCIIJIYSTSUD (Ha'l:HHast C IDlHJi I973 ro~) B 8K

cnepHMeHTe ITO H3yqeHHD BTOpH'l:HOl'O 8Jl6KTpopo~eHII!st IIHOHOB 06pa-
60TKY I30 Tl:lest'l: C061:lTd C 06111el 8@leRTHBHOCT1>D 92%, IlpoH3BO,IU!

TeJU>HOCT:b aBTOMaTa IlpH 8TOM COCTaBJlstJlS 40 C061:lTHI B 'l:SC • 
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