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roeopyH H.H., LlKKycap H.Ll. 

ABTOMaTH'leCK8SI 06pa60TKa H306pa)l{eHHH Ha, CHHMK8X · 
c MarHKTHoro KCKpoeoro cneKrpoMerpa 011.Hl1 

10 - 10331 

PaccMarpueaJOTCSI MeronuKa H anropuTMhi nnH o6pa6oTKH naHHhiX, nony
'leHHhiX npH H3MepeHKH CHHMKOB C MarHHTHOrO HCKpOBOrO CileKTpOMerpa 

011.Hl1 Ha CKaHHpyiOIIleM 8BTOMaTe HPD. npKBOilSITCSI OCHOBHbie pa60'lHe xapaK
repHCTHKK anropHTMOB ~HnbTpaUHH, 

Pa6ora Bbmonaeaa B lla6oparopuu Bbi'lRCnHTenbHOii reXHHKH R aaro
Ma TH38UH H 011.Hl1. 

Coo6meHHe 06bCAHHCHHOro HHCTHTyTa HAepH~X HCCACAOB8HHH 

,ay6Ha 1976 

0 1976 06toe()uHeHHWU UNCauaya Jf()epHWX UCCAe()060HUii,l{)!6Ha 

B6eoeuue 

B pa6oTe paccMaTpHBaiOTCH anropHTMbJ H nporpaMMbi, 

HCllOJib3YCMWC npH MaCCOBOH o6pa60TKC H3o6pa*eHHH Ha 

cTepeocHHMKax 5- MeTpoooro MarHHTHoro HCKpoooro cneKT

poMeTpa OlUIH /MHC/ /J/ . flpHBOJJ.HTCH xapaKTcpucTHKH 

3THX nporpaMM, nony•teHHbJe npu H3McpeHHH cHHMKOB c MHC 

Ha cKauupyiOJQeM auToMaTe /CA/ IIPIJ/2/ B 1975-76 rr. 

IlporpaMMbl o6pa60TKH H306pa*CHHH HBJIHIOTCH COCTao

HOH 'laCTblO MaTeMaTH'lCCKOrO o6ecne'ICHHH CHlTCMbl H3-

MepcHHH CHHMKOB c MHC /cucTeMa flPOMHC/ 
1
/. 

8 OTJIH'IHC OT CHCTCM H3MepeHHH )J.JIH CHHMKOB C ny-

3blpbKOBbiX KaMep c ynpaoneHHeM no MacKe I 1/ o6pa6oTKa 

.u.aHHbiX JJ.JIH CHHMKOB c MHC npoH3BOJJ.HTCH 6e3 npe.u.oapu

TeJibHbJX H3MepeHHH. YnpaBJIHIOJQaH HH$opMaUHH JJ.JIH npo

rpaMM o6pa60TKH 3a)J.aCTCH B BH)J.C napaMeTpOB OllHCaHHH 

H306pa*CHHH, OHa TaK*C MO*CT Bbipa6aTbJBaTbCH aBTOMa

TH'lCCKH Ha OCHOBC aHaJIH3a CllCUHaJibHOrO CHHMKa /cTon

Ka)J.pa/. flaKeT nporpaMM JJ.JIH uu~poooi o6pa6oTKH H3o6pa

*CHHH pacc'lHTaH Ha pa6oTy B aoToMaTH'leCKOM pe*HMe, 

XOTH B CHCTCMC flPOMHC HMCCTCH cneuHaJibHbiH nporpaM

MHWH annapaT .u.nx aKTHBHoro B3aHMo.u.eicTBHH onepaTopa 

C CHCTCMOH Ha pa3JIH'IHbiX ypOBHHX o6pa60TKH, BKJIIO'IaH 

BH3yaJibHblH KOHTpOJib pe3yJibTaTOB Ha 3KpaHe )J.HCUJICH. 

flpouecc o6pa6oTKH o.u.Horo Ka.u.pa pa36HoaeTCH Ha 

px.u. 3Tanoo. Ha nepooM 3Tane oT6upa10TCH OTC'ICTbl B npe

.u.enax Bbi'IHCJICHHOH MaCKH. 3aTeM pacn03Ha10TCH OT)J.CJibHblC 

3JlCMCHTbl H306pa*eHHH /lllTPHXH KO)J.HpOBKH CJIY*e6HOH 
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HH«lJOpMai.J,HH, nnequ penepHbiX KpeeTOB, HeKphi/. Ha KOHeq
HOM 3Tane BOeeTaHaBnHBaeTeH HeKOMhiH o6pa3 no OTeqe
TaM, nonyqeHHbiM Ha 3Tane paeno3HaBaHHH. KaqeeTBO 
H 3«lJ4JeKTHBHOeTh paeeMa TpHBaeMhiX anropHTMOB onpe)J.enH
IOTeH napaMeTpaMH p /aepOHTHOeTh paeD03HaBaHHH/, a 

/TO'iHOeTh BOeeTaHOBneHHH 06beKTa/ H t /BpeMH nonHOH 
o6pa60TKH Ka)].pa/, 3Ha'ieHHH KOTOphiX npHBe)].eHhl B pa6oTe. 

0CH06Hble napaMempbl CUCmeMbl 
CKQHUPY10UJUU aamoMam - CHUMOK • 3BM 

Ou.u«tJpoBKa H3o6pa)l(eHHH BhmonHHeTeH no.D. nporpaM
MHhiM KOHTponeM Ha aBTOMaTe HPD, onueaHHOM B PH.D.e 
pa6oT /eM., Hanp.,/2/ /. OeHOBHhie napaMeTphi aaToMaTa, 
eHHMKa H 3BM npHBe)].eHhl B ma611. 1-3. 

Ha puc. 1 npuae.D.eHo H3o6pa:>KeHHe .D.BYX eTepeo
npoeKU.HH O)].HOrO e06hiTHH, perHeTpHpyeMhiX Ha yeTaHOBKe 
MI1C. 

AHanH3 napaMeTpOB eKaHHpyiOII.J,ero aBTOMaTa eoBMeeT
HO e pa3MepaMH 3neMeHTOB H306pa:>KeHHH /eM. Ta6nHI.J,blj 
llOKa3hiBaeT, 'ITO Ha)].e)I(HOe paell03HaBaHHe H TO'iHOe BOe
eTaHOBneHHe HeKp H HH:>KHHX KaMepHbiX KpeeTOB B03MO:>K· 
HO nHmh npH HyneBOH DnOTHOeTH dKaHHpOBaHHH /mar = 

= 55 MKM/. B 3TOM enyqae Bee none eHHMKa pa3BOpaqu
BaeTeH npHMepHO B 3000 eTpOK (SC:L).,lJ;nH xpaHeHHH HH«lJop
Mai.J,HH Tpe6yeTeH OT llK )].0 15K nonHopa3pH)].HhiX enOB 
B naMHTH CDC-1604A. KaqeeTBo ou.u«tJpoBKH eHHMKa pery
nupyeTeH no.D.6opoM ypoBHH .JJ.HeKpHMHHai.J,HH (LEVELl, 3Ha
'ieHHe KOTOporo H3MeHHeTeH I.J,enoqueneHHO, OT 0 )].0 63. 

l...I,HKn H3MepeHHH H o6pa60TKH H306pa:>KeHHH Ha eHHMKe 
eoeTOHT H3 noene)].OBaTenhHOeTH maroa: 

1. llO)J.BO)J. H yeTaHOBKa 3a)].aHHOrO Ka)].pa B paMKe 
H3MepuTenhHoro eTona HPD. 

2. Ou.u«lJpoBKa /eKaHHpOBaHHe/ eHHMKa, KOHTpOnh, Ha· 
KOITneHHe H xpaHeHHe OTe'ieTOB Ha MarHHTHhiX neHTaX /MJI/. 

3. 06Hapy)l(eHHe, paen03HaBaHHe H )J.eKO)J.HpOBKa eny· 
)l(e6Ho:H HH«lJopMau.uu /o6pa6oTKa pa:HoHa DATA BOX/, 

4. 06Hapy)l(eHue onopHoro penepHoro KpeeTa u MaeKu
poBaHue. 
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Puc. 1. CHUMKU oayx cmepeonpoeKt~Uil ooHozo co6blmUJI, 
C11eaa npuaeoeHa cxeMa pa3eepmKu u cucmeMbl KoopouHam. 
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5. Pacrro3HaBaHue oT.n.enbHbiX 3JieMeHTOB H3o6pa)f(eHH.!I 

B npe.n.enax MaCI<H H BoccTaHoBneHue o6nei<Ta /I<oop.n.uHa T I 
no OTC'IeTaM HaH,lJ.eHHOrO 3JieMeHTa. 

6. $opMHpOBaHHe CTaH,lJ.apTHOrO MaCCHBa pe3yJibTaTOB 

$HJibTpaiJ,HH H 3anHCb ero Ha MarHHTHYIO JieHTy. 

lllarH 1 H 2 BbiiiOJIH.!IIOTC.!I MO)J.H$HU.HpOBaHHOH no.n.npo

rpaMMoii HPOORD / 5/. OcTaJibHbie rnaru 3TOH nocne.n.oBaTenh

HOCTH peaJIH3YIOTC.!I rrporpaMMaMH, CyllJ,HOCTb H pe3yJibTaTbl 

pa60Tbl I<OTOpbiX 6y.n.yT paCCMOTpeHbl HH)f(e. 

06HapyJK:eHUe U oeKOOUP08KQ C/lyJK:e6HOU 

UH{/jOpMOijUU 

OnucaHHe cny)f(e6Hoii HH$opMaiJ,HH Ha CHHMKax MHC 
IIpHBe,lJ.CHO B pa60Te /CJ/. AnropHTMbl IIOHCKa CJIY)f(C6HOH 

HH<iJopMaiJ,HH YlfHTbiBalOT, 'ITO Ha CHHMKaX, KPOMe IIOJie 3HOH 

HH<iJopMaiJ,HH, MOryT 6b1Tb CJiylfaHHble nOMCXH pa3JIHlfHOH 

npHpO.D.bi. TaK, anropHTM HaXO)f()J.CHH.!I, pacnoJHaBaHH.!I H .n.e

KO.D.HPOBKH nai<eTa WTPHXOB /6HT I YlfHThiBaeT 3HalfHTeJihHhiH 

pa36poc B TOlfHOCTH ycTaHOBI<H CHHMI<a B paMKe H3MCpH

TCJibHOrO CTOJia no 060HM HanpaBJICHH.!IM IIJICHKH /.11.0 

15 MM - B.D.Ollb H 1 MM - nonepeK/. KpoMe Toro, ylfHTbiBa

IOTC.!I TaK)f(C HCI<a)f(CHH.!I THIIa IJ,apaiiHH HJIH IIOTCIJH OT )J.CJibHbiX 

6HT B naKeTe /c60H npH 3KCn03HIJ,HH HJIH HC)J.OnpO.!IBJICHHe 

nJieHKH/. no.n.nporpaMMa TUMAN HCIIOllb3YCTC.!I )J.JI.!I n?HCKa 

IIaKeTa 6HT. C noMOlll,blO IIO,lJ.IIporpaMMbl S0LVER / 7 
OHa 

onpe.n.enHeT rpaHHU.Y o6nacTH c naKeToM 6HT. ,[l.nH pacno3-

HaBaHH.!I naKeTa IIO 3-5 CTpOlfKaM pacTpa HCIIOllb3YlOTC.!I 

1IpH3HaKH, OIIHCbiBalOlll,HC caM naKeT, a Tai<)f(C o6pa3 OT)J.eJib

HOH 6HTbi - ee pa3Mepbi H HenpepbiBHOCTb. flocne o6Hapy

)f(CHH.!I Ha'laJia naKeTa rnTpHxoa 6noi< FINDOOX onpe.n.en.!leT 

MCCTO OI<OHlfaHH.!I naKeTa C YlfCTOM ero B03MO)f(HOrO Hai<JIOHa 

OTHOCHTCllbHO rpaHHIJ, nneHI<H )J.O HCCKOJibKHX rpa.n.ycOB. 

B peJyJihTaTe pa6oTbi no.n.rrporpaMMbi TUMAN u 6noi<a 

FINDB0X onpe.n.en.!leTC.!I I<oop.n.uHaTa no X jqucno IXZ I 
cepe.n.HHhi rrai<eTa 6uT /puc. 1/. 

flpu Bblxo.n.e IXZ 3a rpaHHU.bl .n.onyci<oB npoucxo.D.HT 

nepeMelll,eHHe CHHMI<a Ha ±1 I<a)J.p, nepeMep H nOBTOpHbiH 

IIOHCI<. $aTaJibHbiMH HCXO,lJ.aMH .HBJI.!IIOTC.H CJIYlfaH CHJibHOrO 
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HCKa)I(CHHH naKeTa fiHT HJIH yxo,n: naKeTa H3 30Hbl CKaHHpO

BaHHH. 

3Tan paCIT03HaBaHHH fiHT H BOCCTaHOBJICHHC KO,n:a BW

ITOJIHHIOTCH no,n:nporpaMMaMH GETCCJD H SCJLVER. )J,eKo

.n:uponKa CJiy)l(efiHWX HOMCpOB C OfiHapy)I(CHHCM B03MO)I(HbiX 

OlliHfiOK H 'laCTH'IHbiM HX HCITpaBJICHHCM BblllOJIHHCTCH rro,n:

nporpaMMaMH CCJDTON , KCJRR H NT0C0D. B cucTeMe 

llP0MI1C BBC.D:CHbl TpH 6JIOKa .D:JIH ITOHCKa CJiy)f(efiHOH HH

~OpMaUHH, OITpe,n:eJICHHH HOMepa ITJICHKH H HOMepa Ka,n:pa, 

a TaK)I(e cooTBCTCTBYIOIUHe HM 3KCTpaKO.D:bi I FINDOOX , 
FILMN0 H FRAMEN0 I. BpeMH rroucKa paliona DATi\ BOX 
3aHHMaeT OT 1 ,5 .D:O 3 C, a BpCMH ITOJIY'ICHHH CJiy)l(efinoro 

HOMepa - 0,6 - 0,8 C, BKJIIO'IaH BpeMH pacrraKOBKH H ofipa

IUCHHH K MarHHTHOH JICHTC. 

CucmeMa penepNbiX Kpecmoe 
NQ CHUM I(QX MHC 

Ha o.n:noli rrpoeKUHH CHHMKa MI1C H3MepHeTCH 52 pe

nepHbiX KpecTa I puc. II. llo cnoeMy na3Ha'leHHIO H pa3Me

paM Bee KpeCTW .D:CJIHTCH Ha TpH KJiaCca: fiOJiblliHe OITTH'IC

CKHe, KaMepHbie nepxnue H KaMepHbie HH)I(HHe I ma6A. 21. 
IlpH BOCCTaHOBJICHHH npOCTpaHCTBCHHOH KapTHHbl CO

fiWTHH HCITOJib3YIOTCH TOJibKO KaMepHWe KpeCTW. )J,JIH Ka

'ICCTBCHHOrO BOCCTaHOBJICHHH HC06XO.D:HMO 3HaTb MHHHMYM 

314 ITOJIHOrO Hafiopa KpeCTOB B Ka)f(,n:OH OITTH'ICCKOH CH

CTeMe. OOJiblliHe perrepHbie KpeCTW HCITOJib3YIOTCH nporpaM

MaMH ~HJibTpaUHH .D:JIH ~OpMHpOBaHHH 30H ITOHCKa B ITJIOCKOCTH 

CHHMKa. 

OOJiblliOe KOJIH'ICCTBO KpeCTOB H HX pa3HOTHITHOCTb 

CJiy)l(a T CYIUCCTBCHHblMH orpaHH'ICHHHMH IT pH C03.D:aHHH Ha

.ll:C)I(HOrO H fihiCTpOrO aJirOpHTMa ITOHCKa perrepHbiX KpCCTOB, 

pafioTaiOIUero K TOMY )I(C B pC)I(HMe ITO,n:Ka'IKH ynaKOBaHHbiX 

.n:annwx c MarHHTHOH nenTw. B 3THX ycnoBHHX cTpaTeruH 

ITOHCKa KpeCTa HanpaBJICHa Ha COKpaiUCHHe KOJIH'ICCTBa 

BCITOMOra TCJibHbiX orrepaUHH lpacrraKOBKa ,n:aHHbiX Ha CKaH

JIHHHH H T .,n:./ B paC'ICTC Ha O.D:HH penepHbiH KpCCT. 

llo,n:nporpaMMa GETBlD ne,n:eT rroucK ncex perrepnwx 

KpecTon, pa3nepnyThiX naKeTOM SCL n o,n:HOM UHKJie anaJIH3a 

OTC'ICTOB. 11CITOJib3YH .D:HHaMH'ICCKHH npHHUHIT pacrrpe,n:eJie-
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HHH naMHTH, no,n:nporpaMMa GETFID o6na,n:aeT pecyp

caMH .D:JIH O.D:HOBpCMCHHOrO ITOHCKa BCCX pa3HOTHITHbiX Kpe

CTOB B 3a,n:aHHOH o6JiaCTH CHHMKa. AnropHTM paCIT03HaBaHHH 

perrepHWX KpeCTOB, HCITOJib3YCMbiH B llP0MI1C, H3JIO)I(CH 

n pa6oTe /8/ H J,n:ecb ne o6cy)l().l.aeTCH. PaccMoTpHM 6onee 

no,n:pofiHO rrpHHUHIT orpaHH3aUHH ITOHCKa BCCX KpeCTOB Ha 

CHHMKe H pe3yJibTaTbi pa6oTbi rro,n:nporpaMMbi GETFID. 
Ilpouecc o6pa60TKH H306pa)I(CHHH Ha'IHHaeTCH C fiOHCKa 

onopnoro perrepnoro KpecTa. 11cnoJih3YH Koop,n:unaTy IXZ H 

rrapaMeTpbi CHHMKa, no.n:rrporpaMMa GETLIM Bhl'IHCJIHeT 

30Hbl ITOHCKa fiOJiblliHX penepHblX KpeCTOB. ilOHCK OITOpHOrO 

KpecTa ne,n:eTcH cpe,n:u 12 6oJihlliHX KpecTOB. Haii,n:eHHbiH 

nepnwli KpecT npHHHMaeTCH n Ka'lecTBe onopHoro, a ero 

KOOp,n:HHa Tbl HCITOJib3YlOTCH .D:JIH Bbl'IHCJICHHH rpaHHU ITOHCKa 

,n:pyrHX KpeCTOB. 

Pa6oTa GETFID naqunaeTcH c Bbi'IHCJieHHH rpanuu 

30H ITOHCKa j Z k j B OfiOHX HarrpaBJICHHHX .D:JIH penepHbiX 

KpeCTOB yKa3aHHOrO KJiacca. 3aTeM, H3 BCCX OTC'ICTOB Ha 

O.D:HOH CKaHJIHHHH ~opMHPYIOTCH ITOCJie,n:onaTCJibHOCTH KO

op,n:HHa T IX H IY, nona,n:aiOIUHe n 30Hbl l ~ l , KOTOpbiC cny)l(a T 

nxo,n:noli HH~OpMauueii .D:JIH no,n:nporpaMMbl OOLVER. O.n:no

npeMenno rrpOHCXO.D:HT KOppeKUHH napaMeTpOB ITOHCKa ITJIC'I 

pcrrepnwx KpecTOB. KpuTepuu oT6opa TO'IeK na rrneqe Ja

JIO)I(eHbi n no,n:nporpaMMe DECIS, KOTopyiO S0LVER uc

ITOJib3YCT B Ka'leCTBe TeCTa .D:JIH HCllbiTaHHH O'lepe,n:HOH TO'IKH 

H3 nxo,n:noli nocne,n:onaTeJihHOCTH. B anropHTMe DEOS Ja

JIO)I(eH llpHHUHIT CJIC)I(CHHH 3a OTpe3KOM 3a,n:aHHOrO nanpan

JICHHH. Bo3MO)I(eH TaK)I(e pe)I(HM KoppeKUHH nanpanneHHH 

ITO pe3yJibTaTaM 'laCTH'IHO HaH.D:CHHblX TO'ICK ITJie'la. 

Ha6op napaMeTpon nacTpOHKH npe,n:ycMaTpunaeT noJ

MO)I(HOCTb ITOHCKa penepHWX KpeCTOB npH HaJIH'IHH ITOMCX 

THITa llOCTOpOHHero WyMa HJIH ITOTepH OT.D:CJibHbiX 'laCTCH 

KpecTa. 3naqenHH 3THX napaMeTpon cne,n:enw n ma6A. 4, 

Ta6mu~a 4 • 

THn PaaueoH 
reo~e~qecKHe!g!YaueTpH [1\0~ qecTBBHHHB 

'penepHHX 
- B)ti4HI4 na aueTDH 

KpeCTOB IHX IHY T TMAX " RIIN HIIX ~INF ~ ~INF IIAXF 

~om. .. a 1000 2000 10. 38. 1.01 23. 300 12 50 2 6 

IBepXHBe ?50 600 15. 38. I.O 23. 350 4 28 2 5 

~HmiBB 300 300 15. 38. 1.0 23. 250 4 18 2 5 
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r.II.e 

IHX, IHY - pa3Mephi KpecTa /a C.II.HHHU.ax OTC'IeTa 
IIPD /; 

T - )J,onycK npH Bhi'IHcneHHH nporH03HpyeMoii: 

TO'IKH Ha 0'-lepe)J,HOH CKaHnHHHH; 

TMAX - .II.onycK ua pa36poc TO'IeK npH noHcKe 

uaqana nne1.fa. 3ToT napaMeTp noJaonHeT 
HCKnJOqa Th OTC'ICThl Ha KOHIJ.aX nneq pe
nepuoro KpecTa; 

W - uaqanhnoe 3Haqeuue a6coniOTHoro 3Ha-qe

HH.!I raureuca HaKnoua nneqa; 
HMN, HMX 

MINI>, Mi\XP 

MINF 

- OllpC)J,Cn.!IIOT 3$$eKTHBHyiO 30Hy llOHCKa 
nneqe_ l1cnonhJy

T01.feK B U.CHTpanh-

04CpC)J,HOH T04KH Ha 

IOTC.!I )J,n.!l HCKni04CHH.!i 

uou Joue Kpecra; 

- MHHHManhHOC H MaKCHManhHOC 'IHCno TO
'ICK Ha O)J,HOM nneqe; 

- 1.fHcno coce)J,HHX SCL, ua KOTOphiX HC no
HBn.!lnHCb OTC'ICThl nne4a; 

Mi\XF - ucnonhJyeTc.!l .II.n.!l Bhi6poca cny'iaHHhiX 

nHHHH, nonaBUIHX B o6naCTh flOHCKa 

Kpecra, a TaK~e .II.n.!l onpe)J,eneuu.!l rpa
HH4HhiX T04CK Ha OT )J,CnhHOM nne4e. 

llpHBC)J,CHHh!C B ma6A. 4 napaMCTphi MO~HO KOppeKTHpo

BaTh 4epe3 nynbTOBhiH Teneraun unu ua nep<IJoKapTax /B cao-
6o.II.HOM $opMa Te/ B llpOU.CCCC pa60Thl CHCTCMhl. 

llpHH.!ITHe peUieHH.!I o JaaepUieuuu noucKa penepuoro 
nne'fa )J,enaeTcH ua ocHoBe auanuJa aenHYHH N _ H F _ a co

OTBCTCTBHH CO 3Ha'!CHH.!IMH HCTHHHOCTH cne)J,yiOIIJ.ttX Bhlpa~e
HHH: 

llpu 

!<N. > MINP) & (F. > MAXF >I ,_ = I HnH 
J J .. 

!<N. > MAXP)&(F. > MAXF>I L = 1 
J- J- "-

C'iHTaeTcH, 'ITO rpynna H3 N. ToYeK o6pa3yeT nneYo k - ro 
penepHoro KpecTa. EcnH ~e !<N.<Mil\i'Pl&<F.>MAXF>Ik=l, To 
. ~ ..., J J I 
J - hiH naKeT oTcYeToB KnaccH'~'HU.HpyeTcH KaK lllYM F i -

10 
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I 
I 

'IHcno coce.II.HHX SCL,Ha KOTOphiX 
nneqa/. 

HC 6hlnO OTC'ICTOB j -ro 

llocne pacnoJHaaaHHH nneq no)J,nporpaMMa GETFID 
aHanH3HpyeT pe3ynhTaT 3TOrO paCTI03HaBaHHH H BOCCTaHaB

nHBaeT U.CHTphl penepHhiX KpCCTOB, onpe)J,enHIOIIJ.HCC.!I TO'IKOH 

nepece1.feHH.!I .II.BYX npHMhiX, npoae)J,eHHhiX no MHK qepe3 

CHCTCMY TO'ICK COOTBCTCTBYIOIIJ.HX nne'-1. HaH)J,CHHhiC TaKHM 

CTIOC060M KOOp)J,HHa Thl U.CHTpOB 3aTIOMHHaiOTC.!I B CTICU.Hanh

HhiX MaCCHBaX. 
Cpe)J,uee BpeMH (t) noHcKa H BoccTaHoBneHH.!I penepHhiX 

KpCCTOB COCTaBn.!leT 5 C )J,nH 12 6onhlllHX KpCCTOB H OKOnO 

13 C )J,n.!l 40 KaMCpHhiX KpCCTOB, BKniO'Ia.!l BpCM.!I pacnaKOBKH 

H BpCM.!I pa60Thl C MarHHTHOH neHTOH. 

KoNmpoAb Ka'-lecmBa U3MepeNuu 

llpOUC)J,ypa KOHTpOn.!l pe3ynhTaTOB BOCCTaHOBnCHH.!I KO

Op.II.HHaT penepHhiX KpCCTOB BBC)J,CHa, B nepayiO 04CpC)J,h, 

)J,n.!l nonyYCHH.!I OU.CHKH Ka'iCCTBa H3MCpCHHH Ha CHHMKC H 

cny~HT 3$$eKTHBHbiM HHCTpyMCHTOM )J,n.!l onepaTopa, Ha-

6niO)J,alOIIJ.ero Ja H3MepuTenhHhiM npoueccoM. llo.II.nporpaM

Mhi TKIINSF u COEF peanHJYIOT npou.e.II.YPY KOHTponH. 

CyiiJ.HOCTb KOHTpOn.!l Ka4CCT_Ba H3MepeHHH 3aKniO'iaCTCH 

B cne.II.YIOIIJ.CM. Bhi6pauuoe no.II.MHo~ecTBO ueurpoa penepHhiX 
KpecroB, o6uapy~euuoe no.II.nporpaMMOH CETFID. HaTH

rHBaCTC.!I Ha COOTBCTCTBYIOIIJ.CC CMY 

Hh!X KpCCTOB C TIOMOIIJ.hiO nHHCHHOrO 

fTI\ = \\A B \\ x II XM II 
+ 

"YTII II D Ell II YM 

llO)J,MHO~CCTB03TanoH

npeo6pa30BaHH.!I: 

c 

F 

r.II.e X \1, Y M - Koop.II.HHaThi H3MepeHHhiX KpecToB. lllecTh 
K03$<PHUHCHTOB 3TOrO npeo6pa30BaHH.!I onpe)J,enHIOTC.!I llO)J,

nporpaMMOH COEF H3 ycnoBHH MHHHMyMa aenH'IHHhi X 2 : 

X 2 = L ! <X 1.--- X 'IJ 2 + (Y ,_.- y 1') 21 ' 
I¢ I · r. 

r.II.e (XE. Y r:l- 3TanoHHhie KOOP.II.HHaThi penepHhiX KpeCTOB, 
a !¢1 onpe)J,enHCT Bhi6paHHOC TIO)J,MH-O~CCTBO KOHTpOnHpye-
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MhiX KpecTOB. B Kal.leCTBe no,n:MHO)I(eCTBa I¢! MO)I(HO Bhi-

6paTh IF B!, I F
5
! HnH IF Bn F s!, r.u:e IF Bl H IF s l- no,n:MHO)I(CCTBa 

fionhiiiHX H KaMepHbiX KpeCTOB, uau,n:eHHhlX no,n:nporpaMMOH 

GETFID. 
KpuTepueM KaqecTBa H3MepeuHH ua ,n:auuoM Ka,D,pe 

cny)I(HT uepaBeHCTBO: 
(I') 

? x - :S const , 

r.n:e eonst - cneuuanhHO no,n:o6pauuaH KOHCTaHTa, cooT

BeTCTByiOmaH HCCKOllhKHM MKM ua CHHMKC. Pe3ynhTaT 

COBMCll.(CHHH ,n:aHHhlX H3MepeHHH C ,n:aHHhlMH 3Tanoua neqa

TaeTCH B BH.IJ:C TafinHI.I,hl, B KOTOpOH yKa3biBaeTCH BCilHl.IHHa 

AH ,n:nH Ka)l(,n:oro penepuoro KpecTa, BenH'-IHHhi oTKnoue

HHH no Ka)I(.IJ:OH Koop,n:uuaTe (AX,AY) OT XE H Y ~<:· Ilpu

BO.IJ:HTCH TaK)I(e MaKCHManhuoe Juaqeuue AH H npoueuT 

KpecTOB, y,n:oBneTBOPHIOll.(HX uepaBeHCTBY h). Bhl,n:aeTCH uu

~OpMai.I,HH 0 TOnonorHH Ofill.(eH KapTHHhl BOCCTaHOBllCHHhlX 

KpeCTOB. 
B Kal.leCTBe 3TanoHHOH CHCTCMhl penepHhlX KpeCTOB 

MO)I(HO B3HTh nufio ,n:aHHhlC H3MepeHHH HCKOTOpOrO OT ,JJ,Cllh

HOrO nO,JJ,XO.IJ:Hll.(CrO CHHMKa, nufio ycpe,n:HHTh TaKHC ,n:aHHhiC 

no cepHH CHHMKOB. CHHMOK Cl.IHTaeTCH XOpOIIIO H3MepeHHhiM, 

ecnu Ha HeM uaii,JJ,eHo ue Meuee 75U/o penepHhiX KpecToB 

.IJ:llH Ka)I(.IJ:OH onTHl.ICCKOH CHCTCMhl C MaKCHMallhHhlM OTKllOHe

HHCM OT 3Tanoua OKOllO 5 MKM. 3TH orpaHHY:CHHH, npH 

HeOfiXO.IJ:HMOCTH, nerKO H3MCHhlOTCH B npOI.I,CCCC H3MepeHHH. 

OnucauHaH Bhiiiie npoue,JJ,ypa ucnonh30Banach TaK)I(e 

.IJ:llH BhiHBllCHHH B03MO)I(HhlX CHCTeMaTHY:CCKHX OTKllOHCHHH B 

H3MepeHHHX, CBH3aHHhlX C HaTH)I(CHHCM nneHKH B ~HllhMOBOM 
KaHane HllH C HCKa)I(CHHHMH onTHY:CCKOH npHpO.IJ:hl. IlpH 3TOM 

cpaBHHBallHCb CHCTCMhl penepHblX KpeCTOB, ycpe,D,HCHHhlX 

no H3MepeHHHM cepHH CHHMKOB Ha aBTOMaTe HPD H Ha 

nonyaBTOMaTHY:CCKOM ycTpOHCTBC /IlYOC/. 

Pe3yAbmambl o6pa6omKu penepHbiX Kpecmo8 

Pa6oY:He xapaKTepHCTHKH no,n:nporpaMMhi GETFID 6binH 

H3yY:eHhl ua ocuoBe auanuJa pe3ynLTaToBo6pa6oTKH HJo-

6pa)l(eHHH ua CHHMKax, nonyY:eHHhiX npu pa3nHl.IHhiX ceaucax. 

B peJynhTaTe TaKoro auanuJa fihinH onpe,n:eneHhi BepoHTuo-

12 

CTH pacnoJuaBaHHH Ka)I(,JJ,oro penepuoro KpecTa ,JJ,nH Bcex 

.IJ:CCHTH OnTHY:CCKHX CHCTCM cneKTpOMeTpa, a TaK)I(C nonyY:e

Hhl napaMeTpbi no TOY:HOCTH onpe,D,eneHHH KOOp.IJ:HHaT I.(CHTpa 

penepHhiX KpeCTOB. 

~nH 3THX uenei fihlnH nonyY:eHhl pacnpe,JJ,eneuHH oTuo

CHTenhHhiX * paCCTOHHHH MC)I(,JJ,y OT,JJ,CllhHhlMH penepHhiMH 

KpecTaMu no TaKou cxeMe I puc. 2/. 

Puc. 2. MemKu penepHbiX 
Kpecmo8 u paccmoJtiiUJt, OAJi 
Komopb!X cmpouAucb pac
npeoeAeHUJi. 

12 
-------+ 

21--------Y 
~'% ............ ': 
I , , I 
I,, ' I 

2+--- ----~+ 

~1.2)~+ 
1 2 

06pa60TKa pe3yllhTaTOB nOKa3ana, 'ITO npHMepuo 98% 

penepuhlx KpecToB /B o6beMe cneKTpoMeTpa/ pacnoJua

IOTCH C BepOHTHOCTHMH 0,98 :S p :S 1 ,JJ,llH KpeCTOB BepXHCH 

nnOCKOCTH H 0,95 'S_ p 'S_ 1 .l],llH KpeCTOB HH)I(HCH nnOCKOCTH. 

IlpH 3TOM cpe,n:HeKBa.11,paTHY:HaH OIIIH6Ka .l],llH BhlY:HCllCHHhlX 

paCCTOHHHH HaXO.l],HTCH B npe.11,enax 2 MKM :S a p .::;. 5 MKM. 
Ha puc. 3 npHBe.l],eu npuMep pacnpe.11,eneuun .11,nn p(21, '2:1), 

nocTpoeuuoro no peJynhTaTaM aHanHJa 701 co6hlTHH ua 

nneuKe .N2 393. 

llCCllC.l],OBaHHH noKa3anH XOpOIIIyiO nOBTOpHeMOCTh pe-

3YilhTaTOB npH MHOrOKpaTHOM H3MepeHHH O.l],HOro H TOro 

)I(C CHHMKa. Pacnpe.l],eneHHH I.(CHTpOB penepHhlX KpeCTOB 

npH 3TOM xapaKTepH3YlOTCH BenHY:HHOH Cpe.l],HCKBa.11,paTH4HOH 

OIIIHfiKH B npe.11,enax 1 MKM. 

i' Pacnpe.11,eneuun 3THX paccTOHHHH 6Linu nonyqeHbi B 
OT.l],ene HCKpOBOro cneKTpOMeTpa JUIIl A.r .ranhnepHHhiM. 
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I13MCHCHHC ypOBH.H Jl.HCKpHMHHai.J,HH TpCKOBOrO CHrHana 

npn H3Mepennn na HPD npaKTH4CCKH ne snnHeT na Toq

uo<.: I b BOCCTaHOBJICHH.H l.I,CHTpOB penepHbiX KpCCTOB. 

cPU/Ibmpat~UJI 8 zpaHUt#aX UCI<p08biX 
npoMeJKymKoe 

l13o6pa)I{CHH.H HCKp Ha CHHMKaX M11C JIOKaJIH30BaHbl 

B rpaHHI.J,aX HCKpOBWX npOMC)I{YTKOB. Ha Ka)KJJ.OM CTepeo

CHHMKC HMCCTCH no 50 npOMC)I{YTKOB. ~Jl.H 3$$eKTHBHOrO 

pacn03HaBaHH.H HCKp BCCbMa Ba)I{HbiM .HBJI.HCTCJI 3HaHHC 

T04HbJX rpannu Ka)KJJ.Oro ncKposoro npoMe)l{yTKa. Bhi4ncne

HHC 3THX rpaHHl.l, COCTaBJIHCT 3a.IJ.a4y MaCKHpOBaHH.H Ha 

CHHMKaX MI1C. C 3TOH l.I,CJlbiO B no,ll,nporpaMMY paCIT03Ha

BaHH.H HCKp (GETSPR) BBCJJ.CHa npoi.J,CJJ.ypa CaMOHaCTpOHKH 

Ha npe.IJ.b.HBJICHHYIO K H3MepeHH.HM napTHIO CHHMKOB. Cym-

"'~--~~ 
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16. 812. 

N 2 701 

.P= 16,81 MM 

rs1: .003'3 MM 

~tn 

Puc. 3. IlpuMep zucmozpaMMbl. 

HOCTh npOI.J,CJJ.YPM caMOHaCTpOHKH COCTOHT B anann3e pe-

3YilbTaTOB cKannposanHH cneunanhnoro CHHMKa/cTon-I<aJJ.

pa/ H B Bhipa6oTKe na ocnose JJ.aHHhiX 3Toro anann3a Mac

CHBa KOHCTaHT, 3aJJ.aiOII{HX OTHOCHTCJlbHbie paCCTOJIHH.H Me)l{

.ll.Y OITOpHbiMH penepHbiMH KpeCTaMH H l.I,CHTpaMH HCKpOBbiX 

npOMC)l(YTKOB B ITJIOCKOCTH CHHMKa. Ha CTOIT- Ka.IJ.pe B Ka)l(JJ.OM 

HCKpOBOM npOMC)l(YTKe 3KCITOHHpOBaHO ITO HCCKOJlhKY Jl.C

C.HTKOB HCKp. 3TO ll03BOJI.HCT HCITOJlb30BaTb anropHTM ITOHCKa 

naKeTa fiHT CJiy)l{efiHOH HH$OpMai.J,HH /noJJ.fiOpKOH 3Ha4eHHH 

napaMeTpos B noJJ.nporpaMMe TUMAN / npn onpe.IJ.enennn 

ueHTpa HCKpoaoro npoMe)l(yTKa. 

flo HaHJJ.CHHhiM l.I,CHTpaM HCKpOBhiX npOMC)I{YTKOB H KO

OpJJ.HHa TaM OITOpHbiX penepHbiX KpeCTOB Bhi4HCJI.HIOTC.H KOH

CTaHTW, KOTOpwe 3aTeM HCnOJib3YIOTCJI npH H3MepeHHH H 

o6pa60TKC KaJJ.pOB JJ.aHHOH napTHH CHHMKOB. 

<l>opMHpOBaHHC MaCKH Jl.ITJI HCKpOBhiX npOMC)I{YTKOB npo

H3BOJJ.HTCJI BO BpeMJJ 06pa60TKH Ka)KJJ.Oro H3MepeHHOrO Ka.IJ.pa 

no KOHCTaHTaM, nony4eHHhiM Ha 3Tane CaMOHaCTpOHKH. 

AnropHTM pacno3HasaHHJJ HCKp /B/ $aKTH4eCKH peanH3yeT 

npoue.IJ.ypy KnacTepnnra no oTC4eTaM B npe.IJ.enax Bhi4Hcnen

noii MaCKH. 11cKpa, KaK o6pa3, onpeJJ.en.HeTcH rpynnoii 

OTC4CTOB Ha COCCJJ.HHX CKaHJIHHHJIX, nonaJJ.aiOmHX B npJJMO

yrOJibHOe OKHO 3aJJ.aHHhiX pa3MepOB. Pa3MCpbl OKHa BhifiH

paiOTC.H C Y4CTOM lliHpHHhl H JJ.OnycTHMOrO HaKJIOHa HCKpbi 

B lliHpOK03a3opHbiX HCKpOBWX KaMepax. Pa36poc OTC4CTOB 

npn cKaHnpoaannn ncKp na asToMaTe HPD cocTaBnJJeT 

15-30 M I<M H 3aBHCHT OT $opMbl H llJIOTHOCTH ll04epHCHHJI 

caMOH HCKpbl. BoccTaHOBJICHHe KOOpJJ.HHaTbl HCKpbl no OTo-

6paHHhiM OTC4eTaM MO)l(HO JJ.CJiaTb pa3JIH4HhiMH CITOCOfiaMH 

B 3aBHCHMOCTH OT TpefioBaHHH KOHKpeTHOrO 3KCITepHMCHTa. 

B nacToJJmeii sepcnu noJJ.nporpaMMhi GETSPR uenTp T JJ

)I{CCTH rpynnW OTC4CTOB HCKpW llpHHHMaeTCJI B Ka4eCTBe 

BOCCTaHOBJICHHOH T04KH. 06mee 4HCJIO OTC4CTOB, nopO)l(Jl.CH

HhiX OJJ.Hoii HCKpoii, orpanH4HBaeTCJJ napaMeTpaMH MINP H 

MAXP /3 H 8/. Y4eT 3TH X orpanH4eHHH B anropHTMe noncKa 

HCKp n03BOJIJICT OTfipaCbiBaTb rpyllllbl C 4HCJIOM T04CK, 

6onblliHM MAXP, Knaccn$nunpyg HX KaK noMexn. 3To no3ao

nJJeT HCKJII04aTb OTC4CTW, nonyqennwe npH CKaHHpOBaHHH 

CllJIOlliHWX I.J,apanHH HJIH .ll.PYrHX JJ.e$eKTOB Ha CHHMKaX. 

HnnrocTpaunJJ pe3ynhTaToB pa6oTw nporpaMM no o6pa-

6oTKe H3o6pa)l(eHHJJ na cnHMKax MHC npnae.IJ.ena na puc.4. 
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a/ 

6/ 

Puc. 4. Buo CHUMKa ua :JKpalte oucnAe.R 00 o6pa6omKU /a/ 
u nocAe o6pa6omKu /6/. 

~oTorpa~HH rronyqeaw c JKpaaa AHCrrnex/W, acrronh3ye

Moro B CHCTeMe ADH BH3yanhHOrO KOHTpOnH Ha pa3DH4Hb1X 

:narrax o6pa6oTKH. 
BpeMH ITOHCKa HCKP Ha OAHOM CHHMKe COCTaBnHeT 

8-10 C ADH co6biTHH C 5-7 TpeKaMH. 

06cyJKoeHue py3aA&mamoe 

AaanH3 rronyqeHHbiX pe3ynhTaTOB rroKa3biBaeT, 'ITO 

KOMrrneKc rrporpaMM no o6pa6oTKe AaHHbiX, rronyqeHHbiX 

npH cKaHHposaHHH CHHMKOB c Ml1C aa asToMa Te HPD , 
o6ecrre4HBaeT BOCCTaHOBneaHe KOHe'lHOH HH~OpMaUHH Ha 

3Tarre H3MepeHHH C xopoweH HaAe:>KHOCTblO H C HCITOilb30-

BaHHeM scex B03MO:>KHOCTeH H3MepHTeilbHOrO rrpH6opa H 

Tpe6oBaHHH MeTOAHKH ~H3H4eCKOrO 3KCrrepHMeHTa. 

16 

Pe3ynbTaTbi rrpoMe:>KyTO'lHbiX 3Tarroa pa6oTbi 3THX rrpo

rpaMM rroKa3biBaiOT, 'ITO C03AaHHbie anropHTMbi pacno3aa

BaHHH 3DeMCHTOB H306pa:>KeHHH Ha CHHMKaX xapaKTepH3y

IOTCH HaAe:>KHOCTblO B rrpeAenax 95-1000/o H ITOMeXOYCTOH

'lHBOCTblO K pa3nH4Horo poAa wyMaM H HCKa:>KeHHHM. TaKHM 

o6pa30M, o6pa60TKY pe3yilbTaTOB CKaHHpOBaHHH CHHMKOB 

c MarHHTHoro HCKpoaoro crreKTpoMeTpa Ol1Jil1 aa aaTo

MaTe HPD MO:>KHO aecTH B aaTOMaTH'leCKOM pe:>KHMe H 6e3 

HH~OpMaUHH, nonyqeHHOH Ha CTaAHH rrpeABapHTenhHOrO 

llpOCMOTpa CHHMKOB. 

BBeAeHHe rrpoueAYPhi caMoaacTpoiiKH aa npeA'bHBneaayiO 

rrapTHIO CHHMKOB IT03BODHeT HCKDIO'lHTb 3TaiT rrpeABapHTenb

HOH "nonyaBTOMa TH'leCKOH" HaCTpOHKH H Bblpa60TKH yrrpas

nHIOIUeH HH~OpMaUHH, 'ITO 3Ha4HTenhHO ITOBbiWaeT 3~eKTHB
HOCTb H HaAe:>KHOCTb npoueAYP ~HnbTpaUHH. IlpOH3BOAHTenb

HOCTb paCCMOTpeHHOrO KOMrrneKca nporpaMM B HaCTOHIUee 

apeMH COCTaBnHeT rrpHMepHO 130-150 CHHMKOB B qac B 

ycnOBHHX rrpOH3BOACTBeHHOH 3KCnnya TaUHH CHCTeMbi. 

IlOBbiWeHHe rrpOH3BOAHTeilbHOCTH CHCTeMbl B03MO:>KHO 3a 

C'leT COBMeiueHHH HeKOTOpbiX orrepaQHH no o6pa60TKe KaApa 

C 3TaiTOM CKaHHpOBaHHH rryTeM OnTHMH3aUHH no BpeMeHH 

acrronaeHHH anropHTMa noHcKa paiioua co cny:>Ke6aoii HH~op
Mauaeii, a TaK:>Ke rrocne HCKniO'leHHH H3 aaanH3a HH~opMaUHH, 
He OTHOCHIUeHCH HerrocpeACTBeHHO K C06biTHIO. 

IlpeABapHTenhHaH ouenKa rroKa3biBaeT, 'ITO B pe3ynhTaTe 

3TOrO MO:>KHO ysenH'lHTb rrpOH3BOAHTenbHOCTb CHCTeMbl 

rrpHMepHO Ha 30% H 3Ha4HTeilbHO COKpaTHTb KODH'leCTBO 

MarHHTHbiX neHT, HCnOnh3yeMbiX Ha rrpOMe:>KyTO'lHbiX 3Tarrax 

o6pa60TKH. 
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