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noCTP04Hbm 11 TTOT04E4Hbltl 
PEm11MW CKAHl1POBAHl1H 

B fla6opaTOPHH B~4HCflHTenbHOH TeXHHKH H aBTOMaTH3a4HH 011Hl1 
coa,qaHa CKaHHPYIOIJ.laR H3MepHTeSlbHaR CHCTeMa A3flT-2/160 C ynpae_; 
llRIOIJ.leA 3BM CM-41 1, 2 , 3 /, . CHcTeMa HcnonbayeTcR ,qnR o6pa6oTKH 
WTPHXOB~X H nonyTOHOB~X H306palKeHHH. . ., 

IIITpHXOBble H306palKeHHR 06pa6aTb1Ba10TCR B nOCTP04HOM pelKHMe 
CKaHHpOBaHHR. B 3TOM pelKHMe CBeToeoe nRTHO, nepeHeceHHOe 060-
eKTHBOM C 3KpaHa 3SleKTpOHHo-ny4eBOH Tpy6KH /3flT/ Ha nnOCKOCTb 
H306palKeHHR, nepeMelJ.laeTCR no_$OTOCHHMKY B,CIOSlb annapaTHO creHe­
PHPOBaHHOH CTPQKH C nOCTORHHOH CKOPOCTbtO, nonolKeHHe, AllHHa H 
HanpaeneHHe CTPOKH aa,qalOTCR ynpae11R101J.1ei1 nporpaMMOH. flpH nepe­
ce4eHHH CBeTOBblM nRTHOM no4epHeHHH Ha CHHMKe H3MeH.AeTCR KOSlH-
4eCTBO ceeTa, nona,qa10U1ee Ha $oTo3neKTPOHHblH yMHOlKHTenb /$3Y /. 
CHrHan C BblXO,qa $3Y ,qeTeKTHpyeTCR npH 3a,qaHHOM YPOBHe AHCKpH­
MHHa4HH H $OPMHpyeTCR npRMoyronbH~H HMnynbC. no nepe,qHeMy H 
aa,qHeMy $PQHTaM 3TOro HMnynb~a B 38M 3aHOCRTCR KOOPAHHaT~ rpa­
HH4 H3MepReMoro TpeKa~ 

npeHMYIJ.leCTBOM nOCTP04Horo MeTo,qa CKaHHpoBaHHR flBSlReTCR Bbl­
COKaR CKOPOCTb C4HTblBaHHR HH$OpMa4HH. 0CHOBHOH He,qocTaTOJ< -
OTCYTCTBHe ,qaHHblX O ,qeHCTBHTenbHO~ (!)opMe CHrHana • KpoMe Toro, 
peaKo eoapacTalOT TPYAHOCTH e~,qeneHHR noneaHoro .cHrHana npH 
H3MepeHHH CHHMKOB C HH3KOH H HepaBHOMepHOH KOHTpaCTHOCTblO. 

AnR peweHHR aa,qa4H H3MepeHHR $OPM~ cHrHana e cHcTeMe A3flT-
2/160 HcnonbayeTCR pe)l(HM noTo4e4HOro . ·cKaHHpoeaHHR. B 3TOM_, 
pe>KHMe CBeTOBOe nRTHO BblBOAHTCR B T04Ky C a'a,qaHH~MH KOOPAHHa­
TaMH H OC_TaHaBSlHBaeTCR TaM Ha BpeM.A, Heo6XO,C\HMOe AllR. H3MepeHHR 
aMnllHTYA~ CHrHaSla OT $3Y /200-300 MKC/. nporpaMMa 3BM MOlKeT 
o6pa6aTblBaTb ,qaHHble nocne H3MepeHHH B KalKAOH T04Ke' 4TO no-
3B011ReT opraHH30BaTb npe,qenbHO rH6KHH pelKHM ynpaeneHHR CKaHH­
poBaHHeM. 0,qHHM H3 4aCTHblX cny4aee RBSlReTCR nOT04e4HOe CKaHH­
poeaHHe BAOSlb npRMOH CTPOKH, KOTopoe ,qaeT HH$QpMa4HIO o $OpMe 
ce4eHHR penbe$a onTH4eCKOH nnoTHOCTH H3MepReMoro H306palKeHHR. 
npH 3TOM npo4ecc o6pa6oTKH nerKo H 3$$eKTHBHO BH3yanH3HpyeTCR 
Ha 3KpaHe T04e4Horo ,qHcnneR. 

He,qocTaTOK nOT04e4Horo_ CKaHHpoeaHHR - 6onee HH3KaR CKOpOCTb 
H3MepeHHR H .C4HTblBaHHR HH$QpMa4HH. 3Ta CKOpOCTb aaBHCHT OT 
wara MelKAY coce,qHHMH T04KaMH H3MepeHHH. HanpHMep, npH MHHH-



Ma/lbHOM ware 2 MKM CKOPOCTb naAaeT Ha ABa nOP.RAKa no cpaBHe­

HHIO C nOCTp04HbfM CKaHHpOBaHHeMo 

Ha npaKTHKe BCTpe4alOTC.R TaK>Ke <l>oTOH306pa>KeHHR, Ha KOTOPblX 

3Ha4HTe/1bHa.R 4aCTb HH$OpMa41-11-1 AOCTYnHa H3MepeHH.RM B nOCTP04HOM 

pe>KHMe CKaHHPOBaHH.R, a A/1.R ycnewHOH o6pa60TKH OCTaBweHC.R 4aCTH 

C HH3K011 KOHTpaCTHOCTblO Tpe6yeTC.R npHMeHHTb nOT04e4Hbll1 pe>KHM. 

no.RB/1.ReTC.R 4e11ecoo6pa3HOCTb np1-1MeHeHH.R ABYX pe>KHMOB cKaHHposa­

HH.R Ha OAHOM $OTOH3o6pa>KeHHH. np1-1 3TOM Tpe6yeTC.R pewHTb BOnpoc 

O COBMe111eHHH pe3yJ1bTaTOB H3MepeHHl1 OT pa3HbfX pe>KHMOB CKaHHpo­

BaHH.R. 

3AAA4A KAflH6POBKH 

H3MEPHTEflbHOro KAHAflA 

Bcne~CTBHe HeJ11-1He11HOCTH pa6o4ero nOJlR 3flT B03HHKalOT CHCTe­

MaTH4eCKHe OWH6KH H3MepeHHH, AOCTHra101111-1e Be/1H4HH nop.RAKa COTeH 

MKM,. An.A HX ycTpaHeHHR npoBOAHTC.R Ka111-16posKa H3Mep1-1TeJ1bHoro 

KaHana. C 3TOl1 4eJ1blO B CHCTeMe A3flT-2/160 H3Mep.RIOTC.R 260 Kpe­

CTOB 3Ta/10HHOl1 peweTKH, pacnono>KeHHbfX C waroM 6 MM no Koop­

AHHaTaM X 1-1 Y 1-1 pacnpeAeneHHblX paBHOMepHo no pa6o4eMy no1110. 

no KOOPAHHa.TaM 4eHTPOB 3THX KpecTOB Bbl411CJ1.RIOTCR K03$$1-14HeHTbl 

npeo6pa3oBaHHl1 1-13 KPHBOJ1HHeHH011 CHCTeMhl KOOPAHHaT 3flT B ~p.RMO­

yro11bHYIO H o6paTHO. 

4To6b, H3MepHTb Be/1H4HHY CHCTeMaTH4eCKoro CMe111eHH.R Me>KAY pe-

3YJ1bTaTaMH H3MepeHHl1 B nocTp04HOM 1-1 nOT04e4HOM pe>KHMax, a TaK­

}l(e cpaBHHTb T04HOCTb KOOPAHHaTHblX H3MepeH1-111 B 3THX ABYX pe>101-

Max, 6b111a pa3pa6oTaHa nporpaMMa H3MepeHH.R KpecTOB 3Ta110HH011 

peweTKH B nOT04e4HOM pe>K11Me. 

6110K-CXeMa nporpaMMbl A/1.R noTo4e4HOro pe>Kl1Ma CKaH11poBaHH.R 

np11BeAeHa Ha PHC. 1. B npo4ecce pa60Tbf 3TOl1 nporpaMMbl $OPMH­

PYIOTC.R CTpOKl1 1-13 noT04e4HbfX H3MepeHl111, nepeceKa101111-1e J111Hl111 3Ta­

J10HHOl1 peweTKl1 • Ha p11c. 2 np11BeAeHbl pe3yJ1bTaTbf H3MepeHl111 BAO/lb 

OAHOH CTpOKH. 06pa60TKa pe3yJ1bTaTOB BeAeTC.R noc11e KamA011 CTpo-

Kl1 • B nony4eHHOM MaCCl1Be aMn/111TYA OTblCKHBaeTC.R Ml1HHMc3JlbHOe 

3Ha4eHHe, COOTBeTCTBYIOUlee 'sepw11He c11rHa11a. 4T06bl HCKJ1I0411Tb 

( 

OWH6Ky 113-3a CJ1y4a11HOrO Bbl6poca, KOHTPOJ111pyeTC.R pa3H114a Me>KAY 

3Ha4eHl1.RMH Ml1Hl1MyMa 11 $oi-ta, a TaK>Ke 3Ha4eHH.R aMn/lHTYAhl B T04-

Kax,.coceAHl1X CM11Hl1MYMOM. lll11p11J-ia c1-1rHa11a OT J1HHl111'COCTaB11.ReT 

06bl4HO 15-20 OTC4eTOB Ha ypOBHe $OHa, n03TOMY ·6epeTC.R 11 T04eK. . ,,,•• 

/no 5 T04eK C Ka>KAOH CTOpOHbl OT MHHl1MYMa/, 3aBeAOMO npHHaAne- ' 

>Ka11111x c11rHa11y. 3aTeM Bbl411CJ1.RIOTC.R KOOPA11HaTbl 4eHTpa T.R>KeCTH $11- \ ,,i 

rypb(,. o6pa30BaHH011 3THMJ,1 T04KaMH 11 YPOBHeM $OHa. 0 $QpMe c11r-

Ha11a cne4HaJ1bHhlX npeAno11o>KeH1111 He AenaeTc.R, Macc11s T04eK Hl1Ka-

• KO~ J1HHHe11 He cr11a>K1-1saeTc.R. no pe3yJ1bTaTaM H3MepeH1111 Ka>KAoro 
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Pnc. I. BnoK-cxeMa nporpaMMbl H3MepeHHH QeHTpOB KpeCTOB Ka­
nnopOBQqHott pemeTKH B pe)KHMe noToqeqHoro CKaHHpOBaHHH. 
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Pnc. 2. PesynhTaTbI H3MepeHHH 
rrneqa KpecTa KannopoBoqHoH pe­
meTKH,. BbIITOnHeHHbJe BAOnb OAHOH 
cTpOKH B pe~HMe noToqeqHoro 
CKaHHpOBaHHH. D - pesynbTaTbl 
nsMepeHHH orrTnqecKOH rrnoTHOCTH 
H3o6p~eHHH /B egHHHQaX OTCqe­
Ta/, s - paCCTOHHHe .BAOnb 
CTpOKH /B egHHHQaX OTcqeTa/. 
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ii11e4a KpecTa Bbl41,1C11RIOTCR KOOPAHHaTbl 1.1eHTpa KpecTa • MaCCJ,1B 1,13-
MepeHHblX TaKHM -o6pa30M 1.1eHTPOB KpeCTOB 06pa6aTb1BaeTCR no npo­
rpaMMe, Bb14HC11RIOLqeH KO3<l><l>111.111eHThl Ka11116poB04HblX npeo6paaosaH11i1. 
KpoMe Toro, KOOPAHHaTbl 1.1eHTpoB, no1ly4eHHble np11 rioTo4e4HblX 1,13-
MepeHl1RX, cpastl°1,1sa1111Cb C KOOPA11HaTaMl-1 OT noCTPO4HblX 1'13MepeHl-1H • 

Bbln011HeHHble HCC11eAOBaH11R nOKaaa1111 cneAYIOLqee ! 
1 / OcTaT04Hble ow116K1-1 Ka11116poso4Horo npeo6paaosaH1-1R, npose­

AeHHoro no pe3Y1lbTaTaM no11yTOHOBblX 113MepeHl1H, .He npeBblWalOT 
-OCTaTO4HblX ow1160K npeo6paaosaHl1H, npoBeAeHHblX no pe3Y1lbTaTaM 
nocTpO4HblX H3MepeHMH. 

2/ KOOPA11HaTbl 1.1eHTPOB KpecTOB, no11y4eHHble np11 noTO4e4HOM 
pemMMe cKaHHposaH11~, He 11Me10T A1-1HaM114ecKoro CAB11ra. UeHTpbl 
Kpecros, 11·aMepeHHblX nOTO4e4HblMl1 CTpOKaMH pa3HblX Hanpas11et-111111 

. C waroM, H3MeHRBW11MCR OT OAHOH eAl1Hl1'-lhl AO 20 eA~Hl1'-I OTC4eTa, 
cosna111,1 MemAY co6oi1 s npeAe11ax ow1160K 11aMepeH11i1 /noPRAKa 0,1 
eA11HHL!hl oTc4eTal 

Ha nyHKTa nepsoro CileAyeT; 4TO TO4HOCTb 113MepeH11R KOOPA11HaT 
WTp11xosoro o6paaa np11 noTo4e4HOM pem11Me cKaH1,1posaH11R He xyme, 
4eM np11 nocTpO4HhlX M3MepeHHRX, 

BpeMR Ha H3MepeH11e OAHOro KpecTa B nOT04.e4HOM 'pe>Kl1Me 6011ee 
4eM Ha nOPRAOK npeBblWaeT speMR H3MepeHl1H B nocTpO4HOM pem11Me, 
Yse111141'1110Cb TaKme speMR Ha MaTeMaT114eCKYIO o6pa6oTKY, TaK KaK 
n0Tpe6osa11ocb o6pa6aTblBaTb MaCCl1B 1,13 AeCRTKOB TO4eK,' 

noTO4e4HblH MeTOA CKaH11poBaHHR, OAHaKO, OKa3blBaeTCR 6011ee 
3KOHOMH4Hb1M B C1ly4aRx C 113MepeH11eM c11a6blX no KOHTpacTHOCTl1 
1'1111'1 no nepenaAY KOHT pacTHOCTH 11306pameHl1H, Hanp11Mep, 4T06bl 
nOA06pa1'b yposeHb AHCKPl1MHHa41,111 A11R paapeweH11R 11 cn11nw11xCR 11 

TpeKOB Ha CHl1MKax C MarHl1THoro HCKposoro cneKTPOMeTpa /MHC/, 
Tpe6yeTCR AO 40 pa3 nOBTOpl1Tb CTpOKY A1111HOH nOPRAKa 2 MM, 
Ha 3TO Tpe6yeTCR AO 80 MC speMeH11. BpeMR Ha aHa11113 pe3Y1lbTaTOB 
11a·MepeHHH np11 3TOM npeHe6pem11Mo Mano. np11 noTO4e4HblX me 11aMe­
peH11Rx s 50 TO4Kax Ha OAHOH cTpoKe flOTpe6ye:rcR 1.0 1-\C Ha 11aMe­
peH11R 1,1 OKo11O 3 MC Ha o6pa6oTKy. A11R noTo4e4Horo MeTOAa no11y-
4aeTcR BhlHrphlw BO speMeHH np11MepHO B 5 paa. 

Ha OTCYTCTBl1R AHHaM114eCKoro CABHra np11 n?TO4e4HhlX 113Mepe­
H11RX CileAyeT, 4TO pe3Y1lbTaTbl noTO4e4HblX 11 noCTPO4HblX 113Mepe­
H11H MomHo cosMeiqaTb, Bbl411TaR 113 KOOPA11Hay nocTpo4HblX 11aMepeH11A 
Be11H411HY A11HaMH4ecKoro CABl1ra BAOilb HanpasneH11R CTpOK /cocTas-

' 11ReT nocTORHHyiO no no1110 se111,141,1Hy nopRAKa 20 MKM/. 
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PyKon11Cb nocTyn11na B H3AaTe1lbCKl1H OTAen 
16 HOR6pR 1988 roAa. 


