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Ee"'ep 10., 3aBbSIJlOB 8,4>., npeXOilbKO B.H. 10 - 11397 
EnoK ynpaaneRHR cKaRepoaaaeeM H OTC'feTHbiJ! KaRan 

TeneBH3HOHHOJ! yCTaHOBKH Ra nHHHH C 38~ 

Onecaa 6noK ynpaaneRHR CKaHKpoaaHHeM If OTC'feTH&Iil KaHan pa6oTaK>

meil 88 nHHHH C 38M TeneBH3HOHROll ycTaHOBKH, npenHa3Ha'feHHOH nng 

npOBeJleHHSI HCCneJlOBaHHli no 6ecqmnbMOBOMY C'beMy JlBHHblX CO CTpHMepHblX 

KBMep, llonpo6HO paCCMOTpeHa opraHK3allHSI ynpaaneHHR pe>KHMaMH pa60Tbl 

TeneBH3HOHHOil KaMepbl, a TaK)I{e npOUeCC8MH CK8HHpOB8HHR H306pa)l{eHKli 

R nepenaqe MaCCKBOB KoopneaaT B 38~. Annapazypa Bbmonaeaa a cTaH

.napTe KA~AK • .QaHbl BpeMeHHbie xapaKTepHCTHKH CHCTeMbl H yKa38Hbl 

B03MO)I{Hble OonaCTH ee npHMeHeHHSI. 

Pa6oTa a&monHeRa B Jla6opaTopae Bbl"'HCnHTen&aoA TeXHHKH 

R 8BTOM8TH381lHH OH.s!H. 

Coo6meHHe 06'beJlHHeHHoro HHCTHTyTa SlllepH&IX eccneJlOBaHali • .Uy6Ha 1978 

Boettcher Yu., Zavjalov V.F., Prikhcxiko V.I. 10 - 11397 
Control Unit and Counting Channel of the TV-Camera 
Connected with the Computer 

A control unit and counting channel of the TV-camera connec
ted •~ith the computer are described. These ~,~nits are used for the 
investigation of a filmless readout system for a streamer chamber. 
The organization of control for TV-camera different mcxies of opera
tion, and of process of image scanning and transfer of information 
to a computer, as well as time characteristics are given. The 
units were realized in CAMAC system. Possible fields of applica
tions of TV-system are considered. 

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

Communication af the Joint Institute far Nuclear Research. Dubna 1978 

© 1978 06:t.ellBHeHBbl/l /IHCT'B't'y'l' JlllepBblJC BCCRetlOBSBB/1 0,y6Ha 

1. BBEJ(EHHE 

B pa6oTe 1 i/ onucaua TeJieBH3HOHHaB ycTaHOBKa /TY / 
Ha JIHHHH C 38M )],JIB npoBe)J,eHHH HCCJie)J,OBaHHH no 6ec
lPHJihMOBOMY C'beMy )J,aHHhiX CO CTpHMepHhiX KaMep. C U.eJihiO 
pacwupeHHH B03MO)I(HOCTeH ycTaHOBKH H ynyqweHHH ee 
3KcnnyaTau.uoHHhiX xapaKTepucTHK B TY 6hiJIH BHeceuhi 
CJie)J.yiOJJ..{He Cyll.{eCTBeHHhie H3MeHeHHB: 

- o6ecneqeua B03MO)I(HOCTh nporpaMMHoro ynpaoneHHH 
ocuoBHhiMH pe)I(HMaMH pa6oThi T B- KaMe phi; 

- 6JIOK ynpaBJieHHB CKaHHpOBaHHeM H 6JIOK perHCTpaU.HH 
KOOp)J.HHaT /OTC'IeTHhiH KaHaJI/ nOJIHOCThiO peaJIH30BaHhi 
B cTaH)J.apTe KAMAK, 'ITO no3BOJIHeT ucnoJih30BaTh TB
KaMepy c JII06ou 3BM, uMeiOlll.eil KAMAK-uuTep<llenc; 

- C'leT'tHKH B 6JIOKe perHCTpaU.HH KOOp)J.UHaT 3aMe-
HeHhi C'leT'iHKaMH C 6y<llepHhiMH perHCTpaMH /npH 3TOM 
OTna)J.aeT He06XO)J.HMOCTh B HCnOJih30BaHHH cneu.uaJihHOH 
6y<ilepHOH naMHTH )J,JIH npOMC)I(YTO'IHOrO xpaHeHHH pe3yJih
TaTOB CKaHHpOBaHHH no O)J,HOH CTpOKe/; 

- ofiecneqeua B03MO)I(HOCTh CKaHHpOBaHHH H306pa)l(e
HHH c 6oJihWOH uu<llopMau.uouuou eMKOCTLIO; 

- yBenuqeua eMKOCTh 03Y 3BM M- 6000 c 8K .!I.O 

l6K CJIOB. 
B )J,auuoH. pa6oTe uapHAY c KpaTKHM onucauueM TY 

.naeTcH no.npo6uoe onucauae opraHH3aiJ.HH cucTeM~ ynpaB
neHHH CKaHHpOBaHHeM H nepe,naqu )J,aHH~X B 38M. 
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2. OIIHCAHHE TEJIEBH3HOHHOif YCTAHOBKH 

linoK-cxeMa TY npuae,D,eHa Ha puc. 1. B cocTaB TY 
BXO,D,JIT: 

a/ TeneBH3HOHHaJI KaMepa; 
6/ 6noK perHCTpaUHH KOOp,D,HHaT /liPK/; 
B/ 6noK ynpaaneHHJI CKaHHpOBaHHeM /liYC/; 
r/ 6noK CBJI3H c TB-KaMepoii /liCK/; 
.D./ MOHBTOp ,D,nJI Ha6mo,D,eHHJI CKaHBpyeMoro 06'LeKTa 

Ha 3KpaHe 3neKTpOHHo-ny'leBOH Tpy6KH; 

e/ 3BM M-6000 B COCTaae: npoueccop, 03Y /16K/, 
neps4JepBHHble YCTpOHCTBa, B TOM 'IBCne HaKODBTem. Ha 
MarHBTHOH neHTe B rpa4JH'IeCKHH ,D,BCnneii Ha 3aDOMHHaro
meii 3JIT I 21, 

KpaTKO noJICHBM pa6oTy TY. CKaHspyeMbiH o6'LeKT 
/o6'LeM CTpBMepHOH KaMepbi/ npoeuspyeTCJI ODTH'IeCKOH 
CBCTeMOH Ha MHWeHL TeneBH3HOHHOH Tpy6KB, npe,D,CTaBnJIID
IUYID C060H 4JoTO'IYBCTBHTenLHbiH cnoii C HB3KOH 3neKTpH
'IeCKOH npoao,D,BMOCTLID. BHeWHJIJI noaepxHoCTL :noro cnoJI 
KOHTaKTHpyeT C Dp03pa'IHbiM npOBO,D,HBKOM, BMeiDIUBM no
nO)KHTenLHbiH noTeHusan V. Ha BHyTpeHHeii noaepxHoCTB 
no,D,,D,ep)KBBaeTCJI nps6nH3BTenLHO Hyneaoii noTeHusan nps 
CKaHBpOBaHBB lneKTpOHHbiM DY'IKOM. Ila,D,a!OIUBH CBeT yae
nB'IBBaeT DpOBO,D,BMOCTL 4JoTO'IYBCTBHTenLHOrO CnOJI B co
OTBeTCTBYIDIUBX MeCTaX H, TaKHM o6pa30M, Ha BHyTpeHHeH 
DOBepXHOCTB C03,D,aeTCJI lneKTpOCTaTB'IeCKOe B306pa)Ke
HBe o6'LeKTa. CKaHBpyromsii nyq pa3pJI)KaeT 3To B3o6pa
)KeHBe, B lapJI,D,bl TeKyT OT BCTO'IHBKa V qepe3 npOBO,D,JIIUBH 
cnoii. 3ToT TOK B JIBnJleTCJI BH,D,eocsrHanoM, nocne,D,oaa
TenLHOCTL BB,D,eocsrHanoa ,D,aeT B aHanoroaoii 4lopMe BH-
4JopMaUBIO o6 o6'LeKTe, HaXO.D.JIIUeMCJI B none 3peHBJI Tene
BB3BOHHOH KaMepbl. 

YcsneHHbiH BB,D,eOCBrHan DOCTynaeT B 6noK o6pa60TKB 
/liOB/, r,D,e npOBCXO,D,BT 'laCTOTHaJI KOppeKUBJI B KoppeKUBJI 
4JopMbl csrHana /curuan nponycKaeTcJI 'lepe3 rayccoBCKBH 
4JHnLTp/ B onpe,D,enJieTCJI BeCOBOH UeHTp MeTO,D,OM ,D,B4J-
41epeHUHpOBaHBJI C Bbi.D;eneHBeM MOMeHTa nepexo,D,a DpOB3-
BO,D,Hoii 'lepe 3 .Hyneaoe 3Ha'leHse. 

PaJaepTKa nyqa B TeneBB3BOHHoii Tpy6Ke - Henpepbla
HaJI, Ka,D,pOBaJI pa3BepTKa - ,D,BCKpeTHaJI. 0TKnOHJIIDIUBe 
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HanpJDKeHHJI BLlpa6aTLIBaiOTCJI B liCK no CHrHaJiaM OT liYC. 
Pa3BepTKa nyqa B MOHHTOpe npOHCXO.IJ.HT CHHXpOHHO, a 
ynpaBJieHHe MO.IJ.YJIJITOpOM 3JIT OCyiUeCTBJIJleTCJI BH,!J.eO
CHrHaJIOM, 'ITO ,!J.aeT B03MO*HOCTb Hafinro,!J.aTb Ha 3KpaHe 
H3o6pa*eHHe cKauupyeMoro o6'beKTa. 

0.IJ.HOBpeMeHHO C 3THM BH,!J.eOCHrHaJI nocTynaeT B 6JIOK 
perHCTpaUHH KOOP.IJ.HHaT, B KOTOpOM npOHCXO,!J.HT npeo6pa3o
BaHHe B UH~pOBOH KO.IJ. BpeMeHHOro HHTepaana OT uaqana 
pa3BepTKH no CTpOKe .IJ.O MOMeHTa nOJIBJieHHJI HMnyJibCa 
/CTOII- CHrHaJI/, COOTBeTCTBYIOIUero cepe.IJ.HHe BH,!J.eOCHr
Hana, npeBLlillaJOIUero 3a,!J.aHHLIH nopor. JTOT KO.IJ. ~HKCH
pyeTCJI a KOOP.IJ.HHaTHOM cl.feTlfHKe jqacToTa cl.feTa 90 Mr!l, 
TOlfHOCTb onpe,!J.eJieHHJI KOOp.IJ.HHaTLI COOTBeTCTByeT 
13 ,!J.BOHlfHLIM pa3pJI.l{aM/. liPK COCTOHT H3 5 C.IJ.BOeHHLIX 
cl.feTlfHKOB c 6y~epHLIMH perucTpaMH KC 007 /3/, KOTOpLle 
qepe3 6noK pa3aeTaneuHJI NIM - curuanoa /ua cxeMe ue 
noKa3au/ ynpaaJIJIJOTCJI oT liYC. Bee KOOP.IJ.HHaTHLle cqeT
lfHKH 3anycKaiOTCJI O,!J.HOBpeMeHHO, a OCTaHaBJIHBaiOTCJI no
CJie,!J.OBaTeJibHO c npuxo.IJ.OM oqepe.IJ.uoro CTOII- curuana. 
Ilo CHrHany "Koueu CTpOKH" COAeP*HMOe ClfeTlfHKOB nepe
.IJ.aeTCJI a 6y~epuLle perucTpLI H .IJ.anee ao apeMJI o6paTuoro 
XO,!J.a nyqa H CJie.IJ.YIOIUeH CTpOKH - B 3BM. 3TOT npouecc 
nOBTOpJleTCJI no BCeMy Ka,!J.py. 

)J.aycropOHHJIH CBH3h 3BM M-6000 c liPK H liYC 
ocy~UecranHercH qepe3 KpeH:r-Kourponnep KK 004M, HB
JIHJOIUHHCH MO.IJ.H~HUHPOBaHHbiM BapHaHTOM KOHTpOJIJiepa 
KK 004/3/, a KOTOPLIH 6LIJIH aueceuw ueKoropLie H3MeHeHHH 
/eM. HH*e/ ,!J.JIJI nOBLlilleHHH CKOpOCTH nepe,!J.alfH B 38M 
MaC CHBOB KOOp.IJ.HHa T. 

Pe3yJILTaTLI cKauupoaaHHH Moryr fihlTb BbiAaHw ua 
rpa~HlfeCKHH .IJ.HcnneH: u/unu ua HMJI .IJ.JIH nocneAYJOIUeil 
o6pa60TKH KaK Ha 3BM M -6000, TaK H Ha 60JihlliHX 3BM 
/nyreM nepeuoca neHTLI/. 

)J.aHHaJI TeJieBH3HOHHaJI YCTaHOBKa JIBJIJleTCH B onpe
,!J.eJieHHOM CMLICJie YHHBepcaJibHOH, nOCKOJlbKY n03BOJIJleT 

npoBO.IJ.HTb uccne.IJ.oaauuH nro6Llx T B- rpy6Ql< nyTeM npocroH: 
3aMeHbl rpy6KH H ee OTKJIOHJIJOIUe -~oKyCHPYIOIUeH CHCTeMbl 
6e3 H3MeHeHHJI acex .IJ.pyrux l.facTeH: ycTaHoBKH, a Ta~<*e 

nporpaMMHoro o6ecneqeHHJI TY. 

6 

3. EJIOK YIIPABJIEHH.Jl CKAHHPOBAHHEM 

<l>yHKUHOHaJILHaJI cxeMa liYC npuae.IJ.eHa Ha puc. 2. 
liYC BLlpa6aTLIBaeT ace ynpaBJIJIJOIUHe curuanLI .IJ.JIJI TB
KaMepLI, liPK H liCK. KpoMe TOTO, liYC CHHXpOHH3HpyeT 
pafioTy KpeHT-KOHTpOJIJiepa BO BpeMJI nepe,!J.alfH MaCCHBa 
KOOPAHHaT B 3BM. CBJ13b liYC CO CTpHMepHOH KaMepoii 
/HJIH ,!J.pyrHM HCTOlfHHKOM HHii!OpMaUHH/ OCyuteCTBJIJleTCJI npH 
noMOIUH curuanoa 3AIIYCK u liJIOKHPOBKA 3AIIYCKA. 

Bee curuanLI liYC aLlpa6aTLIBaJOTCJI oT cra6unu3upoaau
uoro Kaapueaoro reuepaTopa /90 MFtJ/ u, cne.IJ.oaarenLHO, 
HMelOT *eCTKYIO apeMeHHYIO npHB.II3KY ,!J.pyr K .IJ.pyry H K 

cqeruoB: cepHH li PK. 
TeneBH3HOHHaJI KaMepa pa6oraer c uenpepLIBHOH pa3-

aeprKoil, KOTOpaJI uapywaeTCJI JIHillb B MOMeHT npHXO,!J.a 
curuana 3AIIYCK. B 3TOM cnyqae nyq nepeAaJOIUeil rpy6KH 
He3aBHCHMO OT TeKyiUero nOJIO*eHHJI yCTaHaBJIHBaeTCJI B 

p 

ual.fano Ka.IJ.pa, 
IlOJIHLIH UHKJI ~KaHHpoaaHHJI H306pa*eHHJI COCTOHT B 

ofi~UeM CJiylfae H3 HeCKOJibKHX llOAUHKJIOB, Ka*ALIH H3 KOTO

pbiX 3aHHMaeT O,!J.HH Ka,!J.p: 
ACT (Anti Comet Trail) - no.IJ.UHKJI, npe.IJ.yCMOTpeHHbiH 

.IJ.JIH nepeAaiOIUHX -i'eneBH3HOHHbiX rpy6oK, a KOTOpbiX HMe
eTCJI B03MO>KHOCTh npe,!J.BapHTeJihHOrO /nepe)l. ClfHThiBaHHeM 
HH~OpMaUHH/ BhlpaBHHBaHHH llOTeHUHaJihHOrO peJihe~a MH
UleHH C UeJihlO yMeHhUleHHH HCXO,!J.HOrO .l{HHaMHlfeCKOrO 

AHana3oHa curuano.a; 
C4.11ThlBAHI1E - noAUHKJI, B KoropoM npoucxoAHT 

COfiCTBeHHO ClfHTLIBaHHC HH~OpMaUHH, npeo6pa30BaHHe KO
Op.l{HHaT B UH~pOBOH KOA H nepeAalfa ,!J.aHHhiX B 38M; 

CTI1PAHI1E -1 - nOAUHKJI ycuneunoro crupaHHH ocra
TOlfHoro H30fipa>KeHHJI HHTCHCHBHhiM paC~OKYCHpOBaHHhiM 

nylfKOM 3JICKTpOHOB. 
Me>KAY pa6olfHMH UHKJiaMH cKaHupoaaHHH ycrauaanu

aaercH pe>KHM CTHPAHHE-2, KOTOPLIH JIBJIHeTCH pe>KHMOM 
O>KHAaHHH. B 3TOM pe*HMe MHUleHh cKauupyercH Manouu
TeHCHBHLIM paC~OKYCHpOBaHHLIM nylfKOM 3JieKTpOHOB ,!J.JIH 

crupauuH ¢ouoaoro H3o6pa*eHHH. 
3anycK CKaHHpOBaHHJI opraHH3yeTCH 38M HJIH no HHH

lUlaTHBe oneparopa HJIH KaK OTBeT Ha BHeillHHH CHrHaJI 
3AIIYCK, KOTOpbiH nepe.n.aeTCJI a 3BM KaK LAM HYt' 
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/npu 3TOM cpa3y )l(e racHTCH nyq B Tpy6Ke/. BMecTe 
c KoMaH.IJ.OH 3anycKa a liYC nepe.IJ.aeTcs ynpaanHJOII(ee 
cnoao cKauupoaauus /YCC/, onpe.IJ.enHJOll\ee pe)I(HM cKa
uupoaauus. Ha3uaqeuue pa3pH.IJ.OB YCC noKa3aHo a ma6A. 1. 

wi 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9.1 10. 
11. 
12. 

13. 
14. 
15. 
16. 

Ta6Auija 1 

Ha3uaqeuue pa3pH.IJ.OB npu 

3anycK cKauupoaauus 
He ucnonL3yeTCH 
ACT 
cqHTbiBAHHE 
CTHPAHHE-1 
TonLKO ACT 
TonLKO cqHTbiBAHHE 
TonLKO CTHPAHHE-1 

wi = 1 

~ uaqanLHLIH nO.IJ.UHKn 
~ CKaHHpOBaHHH 

KonuqecTBO cTpoK B Ka.IJ.pe /N = 1024 npu 111, 
N = 768 npu 110, N = 512 npu 011, N= 256 npu 001/ 

"0" - CTOll-curuan pa3pemaeTcH no aceil cTpoKe; 
"1" - BLI,l\enHeTCH 30Ha C HOMepOM, yKa3aHHLIM 
B Wl37Wl6 
20 

2 
1 I HoMep 30HLI 

2 2 

23 

llporpaMMHO ynpaanseMLIMH sanHJOTCH cne.IJ.YJOll\He napa
MeTpLI: 

1. "Bxo.IJ." a uuKn cKauupoaauus. B pa3pH,l\ax W37W5 
yKa3LIBaeTCH nO.IJ.UHKn, C KOTOporo Ha'IHHaeTCH CKaHHpOBa
HHe. 3To .IJ.aeT B03MO)I(HOCTL nponycKaTL ACT unu ACT 
H cqHTbiBAHHE. 0,!\HH H TOnLKO O.IJ.HH H3 pa3pH,l\OB ,l\On
)l(eH 6LITL ycTaHOBneH B "1". 

2. llo.IJ.aaneuue acex nO.I\UHKnoa, KpoMe O.IJ.Horo, yKa-
3auuoro a pa3pH.IJ.ax W6 7 W8. llpu 3TOM TB-KaMepa ue 
BXO.IJ.HT B pe)I(HM CTHPAHHE-2. 

9 



3. KonuqecTao CTPOK B Ka,npe. TeneBH3HOHHa.ll KaMepa 
pa6oTaeT so acex no,nn;HKJiax /a TOM qucne B pe>KHMe 
CTHPAHHE-2/ c KonuqecTBOM CTpoK, 3a,nauublx B pa3-
pJI,nax W9 7 Wll.llpu H3Meueuuu KonuqecTBa CTpoK H3MeuJieT
CJI TOJILKO paCCTOJIHHe Me>K,ny CTpOKaMH, I}JopMaT Ka,npa 
OCTaeTCJI npe>KHHM. 

4. 3oua, B KOTopoii pa3pemaeTCJI npoxo>K,neuue CTOll
curuana B liPK so apeMJI no,nn;HKJia Cl.IHTbiBAHHE. HoMep 
30Hbl onpe.nenJieTCJI pa3pJI,naMH W12 7 W16. 

5. Pa3pJI,n 1 onpe.nenJieT, 3anycKaeTcJI JIB npu nepe,naqe 
.nauuoro YCC UHKJI CKauupoBaHHJI HJIH >Ke H3MeHJieTCJI 
TOJILKO pe>KHM pa60Tbl ycTaHOBKH /uanpHMep, TaKHM o6-
pa30M MO>KeT 6biTL ocyi.QeCTBJieH nepexo.n ua ,npyroe Konu
qecTBO CTpOK B Ka,npe 6e3 BbiXO,na H3 pe>KHMa O>KH,!\aHHJI/. 

Bo3MO>KHOCTL ynpaaneHHJI napaMeTpaMH 1 u 2 no3BOJIJI
eT nonyquTL cne.nyroi.Que nocne.noaaTeJILHocTH no.nn;uKnoa, 
npe,ncTaBJIJIIOI.QHe HHTepec ,!\JIJI HCCJie,noBaHHJI Tpy6oK: 

a) 3ADYCK- ACT- CYYIT.- CTHP.1,- CTYIP.2- CHIP.2 ••• 
I 1 uuKnl 

6) 3ADYCK- CYY!T.- CTY!P.1.,- CTY!P.2- CTY!P.2 .•• 
I 1 uuKnl 

B) 3ADYCK- nporpaMMupyeMaSI 3anep)I(Ka t 3ag.- a) unu 6) 
11 UHKJII 

r) 3ADYCK- CYHT.- ---••• -CYYIT.-CTYIP.1 -CTYIP.2 
11-w UUKJII In -H UHKnl 

n) 3ADYCK- CTYIP.l- ICTvlP.1)- CYYIT.- CTVIP.1 -
CTY!P .2 •.. u r.n. 

Ynpaaneuue KonuqecTBOM cTpoK Ba>Kuo c ToqKu 3penuJI 
HCCJie,noBaHHJI B03MO>KHOCTH COKpaiiJ;eHHJI ,!\JIHTeJILHOCTH no,n
UHKJia CTHP AHHE -1 /nyTeM yMeHLWeHHJI qucna cTpoK/ 
c uenLro yMeHLWeHHJI MepTaoro ape Menu TY. 

~JIJI CKaHHpOBaHHJI H306pa>KeHHH C 60JILWOH HHI}IopMa
UHOHHOH eMKOCTLIO /60JILWe 10 KOOp,nHHaT Ha CTpOKy/ 
aae.neu pe>KHM Bbl6opoquoro cKauupoaauuJI /no 30HaM/. 
Ha puc. 3a npuae.neua apeMeuuaJI .nuarpaMMa ,nJIJI o.nuoii 
CTpOKH B pe>KHMe Cl.IHTbiBAHHE. B o61.QeM cnyqae o6pa-
30Banue CTOll -curuana H3 au.neocuruana pa3pewaeTCJI 
BO BpeMeHH no BCeH CTpOKe 3a HCKJIIOqeuueM 3a,nep>KKH B Ha
qane CTpOKH /3Ta 3a,nep>KKa yqHTbiBaeT BpeMJI CTa6HJIH3a
UHH nepeXO,!\HbiX npon;eCCOB B OTKJIOHJIIOIIJ;eii CHCTeMe T B-
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a) 6) 
Puc. 3. a/ Bpe.MeHHaJI ouazpa.MMa cKaHupoeaHUJI no cmpo
Ke. 6/ Pa36UeHUe KaOpa Ha 30Hbl CKQHUPOBQHUJI. 

KaMepbl H BpeMJI BbiXO,na Ha JIHHeHHLIH yqacTOK xapaKTepu
CTHKH B reuepaTOpe CTpOqHOH pa3BepTKH/. llyHKTHpHaJI 
JIHHHJI ua .nuarpaMMe cooTBeTCTByeT cnyqaro, Kor.na CTOll
curuan pa3peweu TOJILKO ,nnJI onpe.neneuuoro yqacTKa 
CTpOKH /,nng nepaoii 30Hb1/. TaK KaK .nuarpaMMa .neiicTBH
TeJILHa ,!\JIJI BCeX CTpOK Ka,npa, TO B pe3yJibTaTe B 3BM 
BBO,!\HTCJI JIHWb 0,!\Ha 30Ha H306pa>KeHHJI /puc. 36/. llyTeM 
MHOrOKpaTHOf'O CKaHHpOBaHHJI MO>KHO TaKHM o6pa30M BBO
,!\HTb B 3BM H306pa>KeHHJI C 60JibWHM KOJIHqecTBOM HH
I}JopMaiJ;HH, uecMoTpJI ua orpauuqeuuoe qucno Koop,nuua THblx 
cqeTqHKOB liPK. 

Ha puc. 3 H3o6pa>KeHHe ,neJIHTCJI ua 4 30Hbl, nepeKJIIO
qaTeneM ua nepe.nueii nauenu liYC MO>KHo ycTaHOBHTL pe
>KHM .neneHHJI ua 16 30H. B · JII06oM pe>KHMe oTcqeT Koop
.nunaT npOH3BO,!\HTC.JI OT Haqana CTpOKH, TaK qTo nonyqeu
Hble OT,neJibHble MaCCHBbl KOOp,nHHaT aBTOMaTHqeCKH CWH
BaiOTCJI B 0,!\HH 06IIJ;HH MaCCHB H306pa>KeHHJI. 
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QqeBHAHO, qTO TaKOH cnoco6 BBOAa H306pa)l(eHHH B 
3BM HeJIL3H npHMeHHTh AJIH perHCTpaU.HH OAHOKpaTHblX 
npoueccoB. Ou ucnonLJyeTcH, uanpuMep, npu cKauupoBaHHH 
6onLworo KonuqecTBa Kanu6poBoqHbJX KpecToB unu B cnyqae 
BBOAa B 3BM CJIO)I(HblX CTaTuqecKHX H306pa)l(eHHH /c nneu
KH HJIH Apyroro HOCHTen.a:/. 

B aBTOHOMHOM pe)I(HMe, KOTOpblH ycTaHaBnHBaeTCH ne
peKmoqaTeneM "3BM BhiKJI." ua nepeAHeii nauenu liYC, 
IJ,HKJI CKaHHpOBaHH.H JanycKaeTCH HenocpeACTBeHHO OT CHr
Hana 3AllYCK. 3TOT IJ,HKJI MO)I(eT 6blTh nOJIHblM HJIH )l(e 
c nponycKoM ACT /B JaBHCHMOCTH OT nono)l(eHHH nepeKmo
qaren.a: "ACT BKJl./BhiKJI. "/. Pe*HM pa60Tbl TB -KaMepbl 
/napaMeTpbl 2,3,4/ onpeAen.a:eTc.a: nocneAHHM ynpaBn.a:romuM 
CJIOBOM, nonyqeHHblM liYC nepeA BKJiloqeHHeM aBTOHOMHOrO 
pe)I(HMa. 3TH napaMeTpbl MoryT 6blTL JaAaHLI TaK*e npu 
nOMOmH pyquoro KOHTponnepa KpeHTa. ABTOHOMHblH pe)I(HM 
ucnonLJyeTc.a: AJI.H uanaAKH TB -KaMepLI, HaBeAeHHH ee ua 
CKaHHpyeMblH 06'beKT H T .n. 

B ma6A. 2 npHBOA.HTC.H BCe HCnOJILJyeMble B liYC 
KAMAK-<IJyHKIJ.HH, a puc. 2 AaeT nonuoe npeAcTaBneuue o6 
HX Ha3HaqeHHH. 

NAF 

N·A(O)·F(O) 
N·A(O)·F(8) 
N· A(O)· F( 10) 
N· A(O)· F( 16) 

N· A(O)· F(26) 

Ta6Au14a 2 

Ha3Haqeuue 

qTeHHe COAep)I(HMOrO cqeTqHKa 
llpoBepKa cocTOHHH.H Tpurrepa LAM 
C6poc Tpurrepa L(·S1) 
YcTaHOBKa pe*HMa (·81) u 
JanyCK CKaHHpOBaHH.H ( ·82) 
Cu.a:Tue 6noKHPOBKH JanycKa 

Q 

1 
L 

1 

Curuan X Bblpa6aTblBaeTc.a: BCeMH yKaJaHHblMH <IJyuK
UH.HMH. 
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4. OPTAHH3A#H.Jl IIEPE,4A IJH 
MACCHBA KOOP,l(HHAT B 3BM 

PerHcTpau.u.a: Koop,AHHaT H nepeAaqa Maccusa 3THX .AaH
HblX B 3BM npOH3BO,A.HTC.H B pe)I(HMe cq.HThiBAHHE. TaK 
KaK Bee cqeT'-IHKH liPK H liYC pacnono)l(eHbl B KpeiiTe 
,Apyr 3a ,ApyroM, TO B pe)I(HMe "AApecuoe cKauupoBauue" 
MO)I(HO CqHTblBaTL BCIO HH<IJopMaiJ,HlO, OTHOC.H~YIOC.H K O,AHOH 
CTpOKe /BKmoqa.a: H HOMep AaHHOH CTpOKH, Bbl,AaBaeMblH 
liYC/. 

)l(ecTKa.a: npHB.HJKa npou.ecca nepe,Aaqu uu<IJopMau.uu K 
BpeMeHH paJBepTKH nyqa no CTpOKe H no Ka,Apy He n03BO
n.a:eT nepe,AaBaTL KOOp,AHHaTbl C Ka)I(,AOB CTpOKH OTAeJILHOH 
KAMAK-KOMaHAOH. no 3TOH npuquue, a TaK)I(e c u.enLIO 

nonyqeuu.a: B 03Y 3BM ynop.a:,Aoqeuuoro MaccuBa ,AaHHblX 
6blna BBe,Aeua B03MO)I(HOCTL O.AHOB KAMAK-KoMaH.AOH /T.e. 
OAHOKpaTHblM o6pa~eHHeM K KaHany np.HMOrO ,AOCTyna 
B naMJITL/ nepe,AaBaTL B 3BM HHcPOpMaiJ,HIO OT BCeX CTpOK. 

YKaJauua.a: BOJMO)I(HOCTL peanuJyeTCJI nyTeM nepeAaqu 
H3 liYC B KpeiiT-KOHTponnep .ABYX ,AOnOJIHHTeJILHblX CHr
HaJIOB /no PI H P2 DATAWAY/: FFllEPEHOC /pa3pe
weuue KAMAK- U.HKna/ H FF Y KOH. /nocne,Au.a:.a: cTpoKa/. 
llepBbiH CHrHaJI CHHXpOHH3HpyeT JanyCK IJ,HKJia a,ApecHoro 
cKauupoBauu.a: nocne oKoHqauu.a: Ka)I(,AOH cTpOKH, a BTopoii -
HCnOJIL3yeTCJI ,AJI.H Bblpa60TKH CHrHaJia "r OTOBHOCTL" li.Hcl> 1 
/qTo B ,AaHHOM cnyqae o3uaqaeT "Koueu. Maccusa"/, no
CLinaeMoro B nporpaMMHLIH KaHan 3BM B KOHIJ,e KaApa. 
KpoMe TOro, B KpeiiT-KOHTpOJIJiepe llOCJie qTeHHJI HH<IJOpMa
UHH C Ka)I(AOB CTPOKH Bhlpa6aTLIBaeTC.H CHrHaJI 3ArPY3KA 
NHalJ. , .A Hall. , KOTOpbiH B0306HOBJI.HeT uaqaJILHbiH a,Apec 
cKaHHpoBaHHJI B perucTpax- cqeTqHKax KOHTponnepa I NHalJ. 

H AHalJ. xpaHJITCJI B BbiXO,AHOM perucTpe HHTep<IJeii:CHOH 
KapTbl li.Hcl>l/. Puc. 4 H 5 unmocTpupyroT npou.ecc nepeAaqu 
HH<IJopMaiJ,HH B 3BM. 

Cne,AyeT OTMeTHTL, qTo Bee cPYHKU.HOHaJILHble BOJMO)I(
HocTH KOHTpOJIJiepa KK 004 1 COXpaHHJIHCL H B. MO.AHcPHIJ.H
poBaHHOM BapHaHTe. 
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Puc. 4. BpeMeHHQJI ouazpaMMa, U/l/l10C111PUPY101JIQ)j npo
ijecc nepeOa'lU Maccuea Koop0UHQ111 8 3BM. 

5. BPEMEHHblE Ol(EHKH 

Ha apeMeHHOH .n;uarpaMMe, npuae.n;eHHOH Ha puc. 3, 
npHH.RTbi cne.n;ywmue JHa'leHH.R: T 1 = 102,3 MKC, T 2 = 
= 22,7 MKC, L 1;q. = 11,3 MKC. 3a BpCM.R pa6oqero yqaCTKa 
llp.RMOrO XO,!J;a nyqa KOJIH'ICCTBO C'ICTHhiX HMllYJlhCOB npH 
qacToTe cepuu 90 Mrij cocTaBn.ReT 8191. 3To oJHa'laeT, 
'ITO ,!J;Jl.R npe,n;cTaBJICHH.R KOOp,il;HHaTW Tpe6yeTC.R 13 ,!J;BOH'I
HbiX pa3p.R.n;oa. MaKCHManhHOe KOJIH'ICCTBO perHcTpHpyeMwx 
KOOp,il;HHaT Ha O,!J;HOH CTpOKC B COOTBCTCTBHH C TCXHH'ICCKH

MH ycnOBH.RMH orpaHH'ICHO ,!J;CC.RThiO. 
Ilpu pa6oTe TB-KaMephi c 3BM M-6000 lJepeJ Kll,IJ.Il 

/'lacToTa o6MeHa 200 KFijj Ja apeM.R np.RMoro H o6paT
uoro xo.n;a cTpOKH T ·~ T 

1 
r T 2 = 125 MKC MO)I(HO nepe.n;a

aaTh 25 enos /24 Koop.n;uHaTw X H JHa'leuue Y /. C .n;pyroil 
CTOpOHhl, CCJIH Y'IHTbiBaTh JlHWh Tpe6oBaHH.R OTC'ICTHOrO 
KaHana, TO npH HCllOJlh30BaHHH B JiPK 10 ClJCTlJHKOB BpCMS 
T MO)I(CT 6b1Th yMeHhWeHo .n;o 55 MKC H, cne.n;ooaTeJihHO, 
BpeMS Ka.n;pa npH 512 CTpOKaX - ,!J;O 28 MC. 
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Puc. 5. OpzaHU3UfiUJI nepeoa~u ..waccuea KoopouHa• e 3BM. 
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6. 3AKJIIOl.JEHHE 

Onucauuas B ~aHHOH pa6oTe TeneBB3BOHHaB ycTaHOBKa 
Ha llBHHH C 3BM HCnOllb3yeTCB ~nB npoBe~eHHJI HCCne~o
BaHHH no 6ec~HllbMOBOMY CbeMy ~aHHMX CO CTpHMepHMX 
KaMep /B nepay10 oqepe~b uccne~oaauue nepe~aiOII.UfX Tene
BH3HOHHMX Tpy60K, BM6op OnTHManbHMX pe:>KHMOB CKaHH
poBaHHB, pa3pa60TKa H OTna~Ka nporpaMM Kanu6pOBKH H 
~p./. OnMT pa6oTM c TY noKaJan, 'ITO ~auuas ycTaHOBKa 
JIBllBeTCJI rH6KHM H 3cWJeKTHBHMM HHCTpyMeHTOM ~nB npo
Be~eHHJI yKa3aHHMX HCCne~OBaHHH. 

bllOK ynpaaneHHJI CKaHHpOBaHHeM, OTCl.feTHMH KaHan 
H ~pyrue 6noKH, pa3pa6oTaHHMe ~ns TY, MoryT 6MTb uc
nonb30BaHbi C n106MMH THllaMH nepe~aiOII.UfX TeneBB3HOHHMX 
Tpy6oK u c nro6ou 3BM, BMeroi.Qen KAMAK-BHTep~euc. 

TeneBH3HOHHaJI ycTaHOBKa MO:>KeT 6MTb BCllOllb30BaHa 
BO MHOrHX o6naCTBX, r~e Tpe6yeTCJI perHCTpaUBJI CBeTO
BOrO B3nyl.feHHJI B O~HOKpaTHMX 6MCTponpoTeKaJOI.QHX npo

ueccax. 
HaKoueu, MO:>KHO JaMeTHTb, 'ITO ~auuas TeneBB3HOHHas 

ycTaHOBKa JIBllBeTCJI no Cyi.QeCTBY TeneBH3HOHHMM CKaHB
PYIOIUHM aBTOMaToM, npBro.D.HMM ~nB o6pa6oTKB ~HnbMOBOH 
HH~opMaUHH. 06nacTH npHMeHeHBB TY B TaKoM acneKTe 
BeCbMa o6wHpHM /BBO~ B 3BM qepTe:>KeH, rpa~HKOB H 
~pyrux MaTepBanoB, JanucaHHMX ua ~oTonneHKe BnH ~py
roM HOCHTene/. 11cnOllb30BaHHe CHCTeMbl Bbi60po'IHOrO 
CKaHHpOBaHHJI H306pa:>KeHHH npaKTHl.feCKH CHHMaeT npo6neMy 
o6oeMa perHCTpHpyeMOH HH4JOpMaUHH ~a:>Ke npH orpaHHl.feH
HOM KOllHl.feCTBe KOOp~HHaTHMX Cl.feT'IHKOB. 

B JaKnJOqeuue aBTOPM 6naro~apJIT H.ll.AneKceeay, 
pa3pa6oTaBWYIO nporpaMMHoe o6ecnel.feHBe TY, A.A.CeMe
HOBa H B.A.~poJ~osa, npuuHMaBwux yqacTue s uJroTos
neuHH u uanaJJ,Ke oT~enhHLIX qacTen ycTauoBKH. ABTopw 
TaK:>Ke npuJHaTenbHLI A.H.CuHaeB}' Ja npoBBneHHbiH uH
Tepec H CO~eHCTBHe B BblllOnHeHHH ~aHHOH pa60Tbl. 
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