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napaMeTpH~eCKHII KOHTpORb xapaKrepHCTHK CKDH"PY~WHX 

8BTOM8TOB Ha 3J1T 

npn HCII01lb30B8HHH CK8H11py~lUHX 8BTOM8TOB Ha 3J1T OilHOii 113 H1lll-

6onee CllOR<HbiX 38Jl8~ SIBRSieTCSI o6ecne~e!H!e Blo!COKHX XOpaKTepHCTHK 

TO~HOCTH H3Mepe!Hiil H pa3pewa~meii CIIOCOOHOCTII. Y CI1CW!IOMY pcweHII!O 

3TOJI 38Jl8~H CIIOCOOCTByeT BHenpeHHe onepaTHBHOTO napaMeTpll~eCKOTO 

KOHTpOllSI YKB38HHbiX xapaK Tep!IC THK, HileS! KOTOporo 

CTBYJOlUeM auam1ae pe3yRbTaToB H3Mepenu" o6paaa, 

( T.e. C !13BeCTHbiMH napaMeTpaMH). 

3aKn~4eHa B COOTBeT-

IIpHHSITOTO 38 3T8ROH 

Pa6ora Bbmonueua B Jla6oparopHH Bbi~HCRHTeRbHOI1 rexHHKH 

H 8BTOMBTII38UHH 01Hll1. 

npenpHHT 06beUHneuuoro HHCTHTyTa SlllepubiX HCCRellOB8HHH. ily6Ha 1978 

Shkundenkov V.N. PIO 11922 
Parametric Checking of Scanners on CRT 

For the application of scanners on CRT one of the 
most complicated problems is the provision of high 
characteristics of measurement accuracy and resolution. 
To solve successfully this task an operative parametric 
checking of the above characteristics is implemented. 
Its idea contains an appropriate analysis of results on 
measuring an image taken for the reference one (that is 
with the known parameters). 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 
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1. ,40CTOHHCTBA CKAHHPYIOlJ!HX ABTOMATOB 
HA 3JIT. CJIO)J(HOCT h C03/].AHHJI 

CKannpyro~ne aBTOMaTbl na 3neKTponno-nyqeaoii Tpy6-
Ke /3JIT I ,D,aiOT B03MO:>KHOCTL oprann3a.UHH ynpaanseMoro 
OT 3BM npouecca H3MepeHHJI cPOTOCHHMKOB. 3TO ll03BO
nHeT c,D,enaTL npoueccLI H3Mepenns H pacno3naaanns o6-
pa3oB Ha cPOTOCHHMKaX rHfiKHMH H Ha 3TOB OCHOBe nony'IHTb 
3Ha'IHTenbHble npeHMyi.QeCTBa B CpaBHeHHH CO cnyqaeM 
HCDOnb30BaHH.JI ,D,nJI 3THX ueneii HHep.QHOHHblX ODTHKo-Mexa
HH'IeCKHX CKaHHPYIOIUHX aBTOMaToB ( HPD , Spiral Reader) 
3TH npenMyi.QeCTBa oco6enno .RpKo npo.RBn.RIOTCH npn o6pa
fiOTKe cPOTOCHHMKOB CO CnO:>KHOB TODOnorHeB C06b1THB H 
HH3KHM Ka'leCTBOM H306pa:>KeHHB. 

BMecTe c TeM co3,D,anne aaToMaToB na 3JIT conps:>Keno 
c TPY.D.HOCTHMH .D.OCTH:>KeHHH H coxpanenns B npouecce 
3KCllnyaTa.QHH BbiCOKHX DOKa3aTeneii TaKHX xapaKTepHCTHK, 
KaK pa3peWaiOI.QaJI CDOC06HOCTb H BblCOKaH TO'IHOCTb H3-
Mepennii. Pewennro 3Toii npo6neMhl cnoco6cTayeT ane,D,pe
nne onepaTHBHoro napaMeTpnqecKoro KOHTpon.R yKa3aHHhlX 
xapaKTepHCTHK, H,D,eH KOTOpOrO 3aKniO'IeHa B COOTBeTCTByiO
I.QeM anann3e pe3ynLTaToB H3MepenH.II o6pa3a, npnHHToro 
3a 3TanOH /T.e. C H3BeCTHblMH napaMeTpaMH/. 

2. IIPHHaHII OPFAHH3AaHH OIIEPATHBHOFO 
IIAPAMETPHqECKOFOKOHTPOJIJI 
XAPAKTEPHCTHK 

Hccne,D,oaanne H nacTpoiiKa xapaKTepncTHK pa3pewaro
I.Qeii CDOC06HOCTH H TO'IHOCTH H3MepeHHB CKaHHpyiOI.Qero 
aBTOMaTa OCyi.QeCTBn.JIIOTCJI C DOMOI.QbiO Clle.QHanbHblX TeCTO
BblX u Kanu6poBO'IHhlX nporpaMM. Henocpe,D,CTBennoe nc
nonL30Banne 3THX nporpaMM npn npoae,D,enun H3Mepennii 
pa6o'IHX cPOTOCHHMKOB npaKTH'IeCKH HeB03MO:>KHO H3- 3a rpo-
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M03,!J,KOCTH TaKOrO peweHHJI H 3Ha'IHTeJJbHOrO CHH)I(eHHJI 

npoHJBOJJ.HTenLHOCTH aBTOMaTa. O.n.HaKo no.n..n.ep)l(aHue ua 

ueo6xo.n.HMOM yposue .n.ocTBrHYTLIX xapaKTepHCTBK npH 3TOM 

MO)I(eT 6b1Tb opraHH30BaHO nyTeM aHaJJH3a ,!J,OCTYDHLIX ,!J,JIJI 

onepaTHBHOrO JCOHTpOJJ.H H Onpe,lJ,eJJJIIO~BX /XOTJI 6bl lfaCTHlf· 

HO/ 3TH xapaJCTepBCTHKH napaMeTpOB. 

IlpH H3MepeHHH o6pa30B B ynpaBJJ.IIIOI.llYIO CKaHHPYIOI.llHM 

aBTOMaTOM 3BM nepe.n.aeTCJI HHcllopMali,HJI, KOTOpag JIB

JJJleTCB cllYHKli,HeH napaMeTpOB ,!J,aHHOrO o6pa3a /ero WHpH

Hbl H ,!J,p./ H napaMeTpOB aBTOMaTa /WHpHHbl CBeTOBOrO 

DJITHa H .n.p./, onpe.n.enJIIOI.llHX ero yKaJaHHbie BbiWe xapaK

TepHCTHKH B 30He H3MepJleMOrO o6pa3a. 3HaH napaMeTpbl 

H3MepJleMOrO o6pa3a, MO)I(HO nyTeM pa3pa60TKH H HCDOJJb-

30BaHHJI B npou.ecce HJMepeHHH cneu.uanLHbiX nporpaMM 

KOHTpOJJJI Bbl,!J,eJJHTb napaMeTpbl, KOTOpble ll03BOJIHIOT ou.e

HHTb TeKymue noKaJaTenH xapaKTepucTHK asToMaTa. Opra

HH3aUHB ,l],OCTaTO'IHO lfaCTOrO /onepaTHBHOro/ napaMeTpH

lfeCKOrO KOHTl)OJIJl xapaKTepHCTHIC ll03BOJJJleT ,!J,OCTH'ib B 

peaJJbHLIX ycJJOBB.HX 31CCDJJyaTaUHH /.llJJHTeJII.HOe BpeM.H H 

,!J,p./ BbiCOKOB Ha,!J,e)I(HOCTH pe3yJJbTaTOB H3MepeHHJI llpH 

OpHeHTali,HH Ha 6JJH3KHe K MaKCHMaJJbHO B03MO)I(HblM no

Ka3aTeJJH xapaKTepHCTHK /JJ.OCTHraeMble npH HaCTpOHKe/. 

IlpH 3TOM, ecTeCTBeHHO, HaHJJY'IWHe pe3yJJLTaTbl KOHTpOJJJI 

llOJJylfaiOTCJI llpH H3MepeHHB 3TaJJOHHblX /c TO'IHO H3BecT

HbiMH napaMeTpaMH/ o6pa30B, KOTOpbie MOryT 6biTb cne

li,HaJJbHO BBe,!J,eHbl B H3MepHTeJJLHYIO CHCTeMy aBTOMaTa. 

YcTaHOBHB cllaKT OTKnoHeHHJI KOHTponupyeMblX xapaK

TepHCTHK OT .n.onycTHMoro ypoBHJI, nporpaMMa opraHH3yeT 

ero npeo.n.oneuue /aBTOMaTH'IecKH HJJH c noMOI.llbiO onepa

Topa/. 

3. CKAHHPYIOll(HE ABTOMATbl A3JIT-l, 
A3JIT-l M u A3JIT-2/160. 
PA3PAEOTKA H IIPHMEHEHHE 
OIIEPATHBHOTO IIAPAMETPHqECKOTO 
KOHTPOJIJI XAPAKTEPHCTHK 

Pa6oTbl no coJ.n.aHHIO cKaHHPYIOI.llHX aBTOMaToB ua 3JIT 
pa3BHBaiOTCJI B OHRH B .n.syx uanpasneHHBx. 
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IIepsoe 
1 

~peJJ.CTaBneHo aBTOMaTaMH A3nT -1 
H A3nT -1M' 1•

2
•31 , KOTOpble npe)].Ha3Ha'leHbl )].nJI H3MepeHHJI 

~OTOCHHMKOB Ha 35-MHnnHMeTpOBbiX ~HnbMaX /KHHOnneH· 
Kax/. )J.nJI A3nT- 1 pa3Mep H3MepJieMblx ~oTocHHMKOB -
26x19 MM, pa3pemaiOillaJI CnOC06HOCTb- 30 MKM, TO'IHOCTb 
e)].HHH'IHbiX H3MepeHHH - 15-25 MKM; xapaKTepHCTHKH 
A3JIT-1M 6nH3KH K yKa3aHHbiM. Ha ocHoBe 3THX aBTOMa
TOB nOCTpOeHbl CHCTeMbl o6pa60TKH lilOTOCHHMKOB C WHpo
K03a30pHOB HCKpOBOB KaMepbl H o6pa60TKH rpalilH'IeCKOB 
noneTHOB HH~i~OpMai.(HH. 

BTopoe HanpasneHHe npeJJ.cTasne~o MOHHTOPHblM cKa
HHPYIO~HM asToMa TOM A3JIT- 2/1601 4~ npeJJ.Ha3Ha'leHHbiM 
)].nJI o6pa60TKH CnO~HbiX llloTOCHHMKOB 6onbWOrO lllopMaTa. 
Pa3Mep H3MepJieMbiX llloTOCHHMKOB - 70x140 ..w..w, pa3pe
maiO~aJI cnOC06HOCTb - 18 M KM, TO'IHOCTb H3MepeHHB -
2 MKM. Ha OCHOBe 3TOrO aBTOMaTa C03)].aiOTCJI CHCTeMbl 
o6pa60TKH 4IOTOCHHMKOB C MarHHTHOrO HCKpOBOrO cneKTpO
MeTpa H penJITHBHCTCKOrO HOHH3ai.(HOHHOrO cneKTpOMeTpa 
CO CTpHMepHOB KaMepoii. 

AsToMaTLI A3nT-1 u A3JIT-1M /eM. pucyHoK/ uMeiOT 
cneuuanLHYIO cucTeMy 3TanoHHbiX penepHblX pemeToK JJ.nJI 

lr-j 
H3MepeHHJI KOOp)].HHa T 1 " , llpH C03)].aHHH Ma TeMa TH'IeCKO-
ro o6ecneqeuuJI )].nJI yKaJaHHblx Bblme cucTeM o6pa6oT
KH/ 1•6 •7/ HanH'IHe 3TanOHHbiX pemeTOK 6blnO HCnOnbJO· 
sauo JJ.nJI opraHH3aUHH onepaTHBHoro napaMeTpuqecKoro 
KOHTpOnJI pa3pema10~eH CnOC06HOCTH H TO'IHOCTH H3Mepe
HHB aBTOMaTOB. C 3TOB uenbiO B COCTaB KOMnneKCOB MaT
o6ecne'leHHJI 6blnH BBeJJ.eHbl nporpaMMbl KOHTponJI nonHoro 
qucna C'leTHblX HMnynLCOB /'lucna Q I, KOTOpble nocTy
naiOT Ha C'leT'IHK KOOp)].HHaT aBTOMaTa B Te'leHHe Ka~OB 
CTpOKH CKaHHpOBaHHJI H nepe)].aiOTCJI BO BpeMJI o6paTHOrO 
XO)].a CTpO'IHOB pa3BepTKH B 3BM. 3TH HMnynLCbl 4!opMu
pyiOTCJI C nOMOillbiO WTpHXOBOB pemeTKH H3MepHTenbHOB 
CHCTeMbl aBTOMaTa, npe)].CTaBnJIIO~eH H3BeCTHbiB KOnH
'IeCTBeHHO ua6op qepeJJ.yiO~uxcJI npoJpa'IHbiX u Henpo3paq
HblX penepHblX nHHHB 3TanoHHOH mupHHbl. C6o8 qucna Q
aHanuJupyeMoro napaMeTpa 3TanoHuoro o6pa3a - 03Haqa
eT CHH~eHHe TO'IHOCTH HnH TO'IHOCTH H pa3pemaiOilleB 
cnoco6HOCTH O)].HOBpeMeHHO. llpH'IHHOB C60JI MO~eT 6b1Tb 
KpaTKOBpeMeHHaJI HaBO)].Ka B 3neKTPH'IeCKOB CeTH; TaKHe 
c6ou npeo)].onesaroTCJI asToMaTH'IeCKH Ja JJ.OnH ceKyHJJ.bl 
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nyTeM HeO)].HOKpaTHOrO nOBTOpeHHJI CKaHHpOBaHHJI J].aHHOH 
CTpOKH. 0)].HaKO npH'IHHOB c60JI MO~eT 6b1Tb cny'laBHOe 
JarpJI3HeHue unu JJ.elileKT penepHoi nHHHH Ha pemeTKe 
/nblnHHKa/; TOr)].a nocne HeCKOnbKHX Hey)].a'IHbiX nonbiTOK 
YCTaHOBHTb COBna)].eHHe 'IHCna Q C ero HOMHHanbHbiM 
3Ha'leHHeM nporpaMMa HeMHOrO CMelllaeT CTpOKY H BHOBb 

noBTOpJieT cKaHuposauue u KOHTponb. B cnyqae, KOrJJ.a que
no cTpoK c Henpeo)].oneHHbiM c6oeM Q npeBbiCHT HeKoTopoe 
JaJJ.aHuoe I )].onycTHMoe/ 3Ha'leHue, Ha noMOillb nporpaMMe 
Bb13blBaeTCJI onepaTop; KaK npasuno, npH'IHHOB c6oes Q 
npu 3TOM oKa3blBaeTCJI pacllloKycuposKa nyqa 3JIT, H one
paTOp ycTpaHJieT ee B Te'leHHe HeCKOnbKHX CeKyH)]. nyTeM 
COOTBeTCTBYIOilleB llO)].CTpOBKH TOKa liloKyCHPYIOilleB KaTyWKH. 

IIpuMeHeHHe napaMeTpuqecKoro KOHTponJI JIBHnocb sa~
HblM ycnOBHeM pa3pa60TKH cpaBHHTenbHO llpOCTbiX MeTO)].OB 
pacnoJHaBaHHJI o6pa3oB, onupa10~HXCJI ua o6pa6oTKY HH
lilopMai.(HH nocne Ka~)].OB CTpOK~ CKaHHpOBaHHJI /onepaTHBHOe 
ynpasneuue cKauuposaHHeM/ 6 •7/ u Tpe6yiOillHX noJTOMY 
noshlmeHHOB ua)].e~HOCTH HJMepeHHB. Cne)].CTBHeM 3Toro 
JIBHnOCb C03)].aHHe B c~aTble cpOKH CHCTeM o6pa60TKH 
ua aBTOMaTax A3JIT-1 H A3JIT-1M,a TaK~e oprauuJaUHJI 
ux ycnemHoii JKcnnyaTauuu. B qacTuocTu, Ha aBTOMaTe 
A3JIT- 1 B Te'leHHe 197 3- 7 8 rr. o6pa6oTaHO OKOno 250 000 
liloTOCHHMKOB, nony'leHbl HOBble lilH3H'IeCKHe )].aHHble B 3K· 
cnepuMeHTe no uccne)].osauuro BTOpH'IHoro JneKTpopo~JJ.e

uuJI nHOHOB. 
MoHHTOpHbiH cKauupyiO~HB aBTOMaT A3JIT-2/160 oc

uosau ua HCnOnb30BaHHH BblCOKOCTa6HnbHblX JneKTpOHHbiX 
CXeM H B HaCTOJI~ee BpeMJI He HMeeT nocTOJIHHO BBe)].eHHblX 
B HJMepuTenLHbiB KaHan 3TanoHHblX o6pa3oB. 11cnonb30Ba
Hue 3TanOHHbiX pemeTOK, n0)].06HbiX npHMeHeHHblM 
B A3JIT-1, 3JJ.eCb JaTPYJJ.HeHo uJ·Ja pJIJJ.ape3KOB03pacTaiO
II.(HX CnO~HOCTeB B HX pa3Me~eHHH H HCnOnb30BaHHH npH 
6onbmoM pa3Mepe pa6oqero nonJI cKaHupoBaHHJI. BMecTe 
c TeM ero 6onbmoe pa6oqee none )].onycKaeT uaHeceHue 
Ha CTeKnO paMKH H3MepHTenbHOrO KaHana 3TanOHHblX o6-
pa30B /HanpuMep, B BHJJ.e KpecToB/ BHe nonJI o6pa6aTblBae

MblX lilOTOCHHMKOB. 
B TO ~ e speMJJ onpeJJ.eneHHble peJynbTaTbl B opraHu

JaUHH napaMeTpH'IeCKOrO KOHTponJI xapaKTepHCTHK aBTOMa-

'7 



Ta THna A3JIT-2/160 MoryT 6LITL .IJ.OCTHrHyTLI npH ana

nH3e H3MepeHHH pa60':IHX 4JoTOCHHMKOB 6naro,lJ,ap.ll HC

llOnh30BaHHIO H3BCCTHLIX ycpe,lJ,HCHHLIX napaMeTpOB o6pa30B 

/IIIHpHHLI nHHHH penepHLIX KpeCTOB H TpeKOB, MOHOTOHHOCTH 

TpCKOB H .D.P./, a TaK)I(C ,lJ,aHHLIX nocne,lJ,HHX YCllCIIIHLIX H3-

MepeHHH llpH opraHH3ai.J;HH B cnyqae HC0.6XO,lJ,HMOCTH KOHT

ponLHLIX llOBTOpHLIX H3MepeHHH Ha OT,lJ,CnLHLIX CTpOKaX. 
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