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AnaKoa A.B. K ap. 18 - 11436 
MareMarKqecKoe o6ecneqeuKe CKCTeMbl asroMaTK3KposauuoA 

OopaoOTKH noneTHOA KH~OpMaUKK 

B pa6ore onKcauo MareMarKqecKoe o6ecneqeuKe CKCTeMbl o6pa6oTKH 
rpa~HqCCKOA KH~OpMaUKK 0 CKOpOCTSIX, Bb!COT8X nonera K neperpy3K8X 
caMoneros rpa~JlaHCKOd asKaUKK. CKcreMa nocrpoeua ua ocuose Kcnonb
aosaHKSI cKaHKpyiOwero asroMara c ynpasnSieMoA 38M aneKrpouuo-nyqesoA 
rpyoKOA, 

Pa6ora BblllOnHeHa B naooparopHK Bb[qi{CllKTenbHOA reXHUKH 

a aaroMaruaauKH OH.HH. 

npenpllHT 06'bellKHeHHOro HHCTKTyTa !lllepHbiX HCCnellOB8HKA. Lly6Ha 1978 

Alakoz A.V. et al. 18 - 11436 
Software for Computer Processing System of Flying 
Information 

Software for computer processing system of graphical 
flying information about speeds, heights, overloading of civil 
airforce vehicles is described. The system was created on the 
base of a computer scanner with CRT. 

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

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 
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OEPAEAT.hlBABMA.R HHtPOPMAI!H.R 

06pa6aTblBaeMaJI HHcl>opMau;HJI npe.ncTaBnJieT co6oi rpa
cl>HKH CKOpOCTH, BblCOTbl noneTa H neperpy3KH CaMoneTOB 
rpa:>K.ZJ.aHCKOB aBHaD;HH, 3allHCaHHble Ha 35-MHnnHMeTpOBYIO 
KHHOneHTY. THDH'IHaJI .ZJ.nHHa rpacl>HKOB O.ZJ.HOrO noneTa pasHa 
1-2 M, Ha O.ZJ.HOM pynoHe KHHOneHTbl JJ.nHHOB 12 M pac
nonaraiOTCJI, KaK npaaHno, rpacl>HKH 5-7 noneToB. Ba:>KHei
WHM ycnoBHeM aBTOMaTH3HpOBaHHOB o6pa60TKH TaKHX rpa

ci>HKOB JIBnJieTCJI Tpe6oBaHHe o6pa6aTblBaTL Ka:>K.ZJ.YIO KHHO· 
neHTY 3a O.ZJ.HH npHeM, TaK KaK OCTaBnJITL 'laCTL HHci>OpMaD;HH 
.ZJ.nJI llOBTOpHbiX H3MepeHHB Ha nonyaBTOMaTaX /KaK 3TO 
.nenaeTCJI, HanpHMep, B cnyqae cl>oTOCHHMKOB C TpeKOBbiX 
KaMep B 3KCnepHMeHTanLHOB ci>H3HKe BbiCOKHX 3HeprHB/ 
3.ZJ.eCL npe.ZJ.CTaBnJieTCJI 'lpe3Bbl'laBHO 3aTpy.ZJ.HHTenLHLIM, B 
'laCTHOCTH, H3- 3a CnO:>KHOCTH TO'IHOrO yKa3aHHJI MeCTa 
OTKa3a B pa6oTe nporpaMMbl npH CTOnL .ZJ.nHHHbiX rpaci>HKaX. 

CKAHHPYIOII(Hif ABTOMAT A3JIT-1M 

CHcTeMa o6pa6oTKH yKa3aHHLIX Bblwe KHHoneHT c rpa
cl>H'IecKoi noneTHOB HHci>OpMaD;HeB OCHOBaHa Ha HCDOnL30Ba
HHH CKaHHPYIOID;ero aBTOMaTa THna A3llT-111 ~ C03.ZJ.aHHOrO 
H ycnewHo 3KcnnyaTHpyeMoro c 1973 ro.na B 06~e.ZJ.HHeH
HOM HHCTHTyTe JI.ZJ.epHLIX Hccne.noaaHHi / ,ny6Ha/. B 1977 r. 
B I.J.ArH /MoCKBa/ llOCTpOeH MO.ZJ.Hci>Hu;HpOBaHHLIB CKaHH
pyiOID;HB aBTOMaT .ZJ.aHHOrO THna, nony'IHBWHB Ha3BaHHe 

A3llT-1M 121 . 
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CJ<auupyto~Hii asroMaT A3JlT-lM, KaK u ero nporo
run, OCHOBaH Ha HCU011b30BaHHH ynpaB11JICMOH 38M npe
UH3Houuoii 311CKTpouuo-11y~esoii rpy6KH no MCTOAY M6ery
~ero 11y~aM. 06pa6aThJBaeMhJH KaAp KHH011CH fbi npocse
~HBaeTCJI CBCTOBbiM 11Y~OM, H perHCTpHpyeMall npu 3TOM 
1.: llOMO~biO <bOT0311CKTpOHHOro YMHO)I(HTC1111 HH<bopMaUHJI 
IIOCTynaeT B BH).I.C 1<0).1.08 KOOp).I.HHaT H3MCpCHHbiX rpa<bHKOB 
u Apyrux no~epueuuii ua o6pa6oTKY B 38M. PaJMep o6pa-
6arhlsaeMoro Ka).l.pa ).1.1111 asroMa ra A3JIT- lM paseu 30x 
x20 MM, TO~HOCTb 0).1.HOpa30BbiX H3MepeHHH B).I.011b CTpo~
HOH pa3BCpTKH paBHa 15 MKM, B).I.011b Ka).l.pOBOH 6e3 cne
UHa11bHOH Ka11u6poBKH- 25-50 MKM, pa3pewa10~a11 cnoco6-
uocrb - OK011o 50 MKM. YnpaB1111JO~aJI 38M - b3CM-4M. 

Texuu~ecJ<ue xapaKTepHCTHKH cKaHupyto~ei·o asroMa
Ia A3JlT-lM OTBe~aiOT Ipe6oBaHHJIM o6pa6oTKH l·pa<bHKOB 
no11eruoii uu<bopMauuu. CJ<auuposauue J<a)l().l.oro Ka).l.pa se
).l.ercll CTpOKaMH ~epe3 0,3 MM, ~TO OTBe~aeT Tpe6oBaHHJIM 
aua11u3a uau6o11ee xapaK republx 1<o11e6auu8 11HHHH nepe
rpy3KH /OCTa11bHble rpa<bHKH He Tpe6yJOT Cf011b BhJCOKOH 
ll110THOCTH H3MCpCHHH/. 06pa6oTaHHhJC Ka).l.pbl KHH011CHTbl 
JareM McwusaJOTCII" npor·paMMOH 38M. 

8 COCTaB aBTOMaTa BXO).I.HT MOHHTOpHaJI CHCTeMa ).I.Ha-
110ra onepaTopa G 38M, KOTopaJI HCU011h3yeTCII ).1.11JI OKa
JaHHJI UOMO~H nporpaMMaM ynpaB11CHHJI CKaHHpOBaHHCM H 
pdcnoJuasauuJI rpa<buKoB. Ha11u~ue raKoH cucreMbJ ).I.Ha11ora 
o6ecne~H110 B03MO)I(HOCTb 06pa6aTbiBaTb KHH011eHTbl C rpa
<bHKaMH ll011eTHOH HH<bopMaUHH 3a O).I.HH llpHCM /eM. BhJWe/. 

COCTAB MATEMATHlfECKOrO OEECIJElfEHHJI 

8 COCTaB Ma TeMa TH~ecKoro o6ecne~CHHJI CHCTeMbl aBTO
MaTH3HpOBaHHOH o6pa60TKH rpa<bu~eCKOH U011eTHOH HH
<bopMaQHH BXO).I.JIT: 

- TCCTOBbiC nporpaMMbl ).1.11JI KOHTp011JI H Ua11a).I.KH CKaHH
pyiO~ero asroMara; 

- KOMU11CKC nporpaMM ynpaB11eHHJI CKaHHpOBaHHCM H 
paCU03HaBaHHJI H3MCpCHHbiX rpa<bHKOB; 

- I<OMU11CKC <bH3H~CCKHX nporpaMM, C llOMO~biO KOTO-
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pbiX ll011y~aiOTCII KOHe~HhJC ).1.11JI CHCTCMbl o6pa6orKH pe-
3Y11hTaTbl /nocrpoeuue 6apocu).l.orpaMM no11era u Ap./. 

TECTOBblE flPOrPAMMbl 

8 ocuoae recroaoro MaTeMaTu~eci<oro o6ecne~euu11'~ 
11e)l(aT ABC nporpaMMbl. flepBaJI HMHTHpyeT C IIOMO~biO 

38M pa6oTy H3MepHTe11bHOH ycTaHOBKH Ha 'JJICI<lpOHH0-
11y'leBOH rpy6Ke u npoaepJieT pa6orocnoco6uoc rh 11oru
'lecKoH ynpaB111110~CH CXeMbl aBTOMaTa H ueneH nepe).l.a'IH 
H3MeplleMOH uu<bopMauuu B 38M. 8Topa11 11a1111e rc11 ynpo- · 
~CHHOH ynpaB111110~eH nporpaMMOH H C11Y)I(HT ).1.1111 I'JI06a11b
uoii nposepKH pa6oTocnoco6uocru aBTOMara. PeJynbrarbl 
HJMepeHHH H aHaJIH3a npe).I.CTaBJieHbl ua ).I.HCUJICC H BhJBO
).I.JITCII Ha llC'IaTb, CaM UPOUCCC H3MepeHHII UpC).I.I.:TaBJieH 
Ha MOHHTope. 

KOM/lJIEKC JIPOrPAMM YIIPABJIEHH.JI 
CKAHHPOBAHHEM H PACII03HABAHH.JI rPAcJJHKOB 

8 ocuosy pacnoJuasauuJI H3MepJICMhiX rpa<buJ<oa nono
)l(eH MeTOA, no11y•wawu8 ua3sauue "string" /"Me ro;( wuy
posM/. 3uall I<oop).I.HHaTw npeAhiAY~e8 TO'IKH ua rpa<bui<e, 
nporpaMMa H~CT C11CAYJO~YIO TO'IKY B Y3l<OM KOpH).I.OpC 
O)I(H).I.aUHJI Ha paCCTOIIHHH 0,3 MM /war MC)I().I.y C rpoKaMH/ 
OT nepBOH. Ecnu I aKaJI TO~Ka HaXO).I.HTCJI, TO oua C'IHTaeT
CJI npuua).I.JIC)I(a~e8 ).l.auuoMy rpa<buKy. Ooc11e :noro crpour
CJI KOPHAOP O)I(H).I.aHHJI ).1.1111 cne).l.yto~e8 To'IKH, pacnono)l(eH
HOH Ha paCCTOJIHHH 0,3 MM OT llOC11C).I.HeH Oll03HaHHOH, H 
npouecc noBTOpJieTcll. 

8 cny~ae rex H11H HHhiX JaTPYAHeuuii c pacnoJuaaauu
eM o~epe).I.HOH To~KH, npuua).I.11C)I(a~eii rpa<buKy, nporpaMMa 
llOBTOpJICT H3MepeHHJI Ha ).l.aHHOH CTpoJ<e, MCHJieT WHpHHY 
I<OpH).I.Opa HJIH nponycJ<aCT OT O).I.HOH ).1.0 Tpex CTpOI< B nouc
J<e H3MCpCHHOH TO~I<H, YAOB11CTBOpJIIO~CH Tpe6osaHHIO nona
).l.aHHJI B CAHHCTBCHHOM ~ucne B KOPHAOP O)I(H).I.aHHJI. Ec11u 
nepefiop aBTOMaTH~CCI<HX MCTO).I.OB llOHCJ<a O'lepe).I.HOH TO'II<H 
Ha rpa<bHJ<C OJ<aH~HBaCTCJI HCy).l.a~eH, TO Ha UOMO~b Bbl3bi
BaeTCJI oneparop. 
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llpocKaHHpOBaB ,IJ,O KOHUa Ka,IJ,p, Ha KOTOpOM TOT HllH 

HHOH rpaciiHK He 6Lin pacn03HaH, nporpaMMa BLI,IJ,aeT pe-

3YllLTaTLI H3MepeHHJ! Ha ,IJ,HCnneii:, a TaK)Ke BKniO'IaeT 

npoeuaposaHHe Ha 3KpaH onTH'IecKoro H3o6pa)KeHHJI o6pa-

6aTLisaeMoro Ka.IJ.pa. OnepaTop no pa3HHD;e B cseqeHHH 

HaXO,IJ,HT npopa6oTaHHYIO 'laCTL rpaciiHKa IHnH HeCKOllLKHX 

rpaciiHKOB I H MeTHT Ha HeM He.IJ.OCTaiOI.QHe TO'IKH c noMOI.QLIO 

CBeTOBOrO KapaH,IJ,aWa. 3aTeM H,IJ,CT npHKa3 npO,IJ,Oll)KHTL 

H3MepeHHC H pacn03HaBaHHC B aBTOMaTH'IeCKOM pe)KHMe. 

B OC060 CllO)KHLIX cnyqaJIX, KOr,IJ,a npH'IHHOH OTKa3a 

B aBTOMaTH'ICCKOM pacn03HaBaHHH JIBHllOCL OCna6neHHe 

KOHTpaCTHOCTH TOrO HllH HHOrO rpaciiHKa, onepaTOp BLI3LI

saeT TaK Ha3LIBaeMyiO "nporpaMMY cnaceHH.»". ABTOMaTH

'ICCKOe H3MepeHHC BO BpCMJI pa60TLI 3TOH nporpaMMLI 

oTKnro'laeTcJI, onepaTop Bpyquyro no.IJ.6HpaeT pe)KHM H3Me

peHHB B npouecce 3aUHKllCHHOrO CKaHHpOBaHHJI Ka,IJ,pa lnpH 

3TOM OH OpHeHTHpyeTCB no 3Kpany MOHHTOpal, a 3aTCM 

MCTHT TO'IKH Ha rpaciiHKC C nOMOI.QLIO ,IJ,HCnneJI H CBCTOBOrO 

Kapau,IJ,awa. 
OnepaTop npHHHMaeT yqacTHe TaK)Ke B o6pa6once 

aucllopMaUHB o uaqane Ka)K,IJ,oro noneTa, npH 3TOM on MCTHT 

no O,IJ,HOH TO 'IKe Ha Ka)K,IJ,OM rpa<iJHKe H TO'IKY, COOTBCTCTByiO

I.QYIO B3llCTY CaMoneTa, Ha rpaciiHKe BLICOTLI noneTa. KpoMe 

TOrO, npH o6pa60TKC HHciiOpMaUHH 0 KOHUC noneTa OH MCTHT 

TO'IKY, COOTBCTCTBYIOI.QYIO MOMCHTY OCTaHOBa ,IJ,BHra Teneii: 

caMoneTa, Ha rpacllaKe cKopocTH. )J.nJI nporpaMMLI pacnoJ

uaBaHHJI KOHCU noneTa OTMC'ICH cneuaanLHOH MCTKOH B BH,IJ,e 

Ha6opa napannenLHLIX llHHHH, KOTOpLie HaHOCJITCJI npH npe,IJ,

BapHTCllLHOM npOCMOTpe Ka)K,IJ,OH KHHOllCHTLI. 

llonyqeuuaJI B peJynLTaTe H3MepeHHJI rpaciiHKOB Ka)K

.IJ.Oro noneTa HHcilopMaUHJI B 06'LeMe 10-20 TLICJI'I KO,IJ,OB 

KOOP.IJ.HHaT TO'ICK 3anHCLIBaeTCJI Ha MarHHTHYIO neHTy. 

B ,IJ,anLueB:weM 3Ta au<lJopMaUHJI o6pa6aTLIBaeTCJI 6e3 yqac

TIIJI CKaHHpyroi.Qero aBTOMaTa no WH3H'ICCKHM nporpaMMaM. 

B OTllH'IHC OT nepBOH BCpCHH nporpaMMHOrO KOMnneKca 

ynpaBnCHHJI CKaHHpOBaHHeM H pacn03HaBaHHJI rpaciiHKOB / 4/ , 

co3.IJ.aHHOH B 1975 ro,IJ,y H nonyqasweii uaJsauae ")J.y6ua

I.I.AT11-1I75", .IJ.aHHaJI sepcHJI ")J.y6ua-U.Ar11-1l78" uapJI.IJ.Y 

C pe)KHMOM BLICOK03WWCKTHBHOH o6pa6oTKH, KOr,IJ,a CKOnL

HII6Y.IJ.L 3aMeTHLie noTepH H3MCpJieMOH HHciiOpMaUHH l6onL-
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we 0,6 MM Ha KHHOneHTel He ,IJ,OnycKaiOTCJI, HMeeT TaK)Ke 

BTOpOH pe)KHM o6pa60TKH, ,IJ,OnycKaiOI.QHH noTepH pa3MepOM 

.11.0 O.IJ.Horo Ka.IJ.pa. 11cnonL3osaHHe 3Toro pe)KHMa HCKniO'IaeT 

He06XO,IJ,HMOCTL npHHHMaTL onepaTopy CllHWKOM 6onLWOe 

yqacTHe a py'IHOM pacnoJHaBaHHH rpaciiHKOB H TeM caMLIM 

3Ha'IHTenLHo coKpai.QaeT speMJI Ha .IJ.Hanor c 3BM. Cy

I.QeCTBeHHO B03pacTaeT H KOllH'IeCTBO ycneWHO o6pa6oTaH

HLIX .IJ.aHHLIX o noneTax no ciiH3H'IecKHM nporpaMMaM, r.IJ.e 

TaK)Ke CHH)KeHLI Tpe6oBaHHJI K KOHTpOniO pe3yllLTaTOB pac

n03HaBaHHJI I ,IJ,onycKaiOTCJI pa3pLIBLI B rpaciiHKaxl. 

ti>H3HqECKHE IIPOFPAMMM 

B cocTaB KOMnneKca WH3H'IeCKHX nporpaMM BXO.IJ.JIT: 

- nporpaMMa npe,IJ,BapHTCllLHOH o6pa60TKH ,IJ,aHHLIX, KO

TopaJI, B 'laCTHOCTH, ocyi.QeCTBllJICT ,IJ,OnOllHHTCllLHLIH KOHT

ponL H3MepeHHOH HHWOpMaUHH no cneuaanLHLIM KpHTCpH

JIM: Ha MOHOTOHHOCTL rpa<iJHKOB, HanH'IHe pa3pLIBOB B rpa

ciiHKaX IHMCCTCJI ,IJ,Ba pe)KHMa - CM. BLIWel H .IJ.p.; 

- Ha6op nporpaMM nocTpoeHHJI BLIXO.IJ.HLIX WH3H'IeCKHX 

,IJ,aHHLIX l6apocnH,IJ,OrpaMM noneTa, rHCTOrpaMM nHKOBLIX 

neperpy3oK H .IJ.P-1. 

PE3YJihTATbl HCCJIE,40BAHHH 

Co3.IJ.aHHLIH nporpaMMHLIH KOMnneKc ")J.y6ua- UArH-

1175" 6Lin onpo6osaH B 1975-76 ro.11.ax Ha CKaHHPYIOI.QeM 

asToMaTe A3JIT -1. llo pe3ynLTaTaM o6pa6oTKH KHHoneHT 

C rpaliiHKaMH HCCKOllLKHX COT noneTOB CaMoneTOB 11n-18 

nonyqaeMLie ,IJ,aHHLie 6LinH HCCllC,IJ,OBaHLI Ha TO'IHOCTL. llpH 

3TOM 6LinH nony'leHLI xopowae noKa3aTena .Il.llJI rpa$HKa 

BLICOTLI, HO noKa3aTenH ,IJ,llJI rpaciiHKOB CKOpOCTH H nepe

rpy3KH OKa3anHCL HC,IJ,OCTaTO'IHO TO'IHLINH IHMena MCCTO 

CHCTeMaTH'ICCKaJI OWH6Kal H3- 3a HCCOBepweHCTBa MCTO

.IJ.HKH o6pa6oTKH 14/. B nporpaMMHOM KOMnneKce ")J.y6Ha

I.I.Ar11-1l78" 3TH HC,IJ,OCTaTKH ycTpaHeHLI. 

llpaMeHeHHe nporpaMMHoro KOMiineKca ")J.y6Ha- U.Arl1-

1l78" B pe)KHMC OTKa3a OT BLICOKOH 3WWCKTHBHOCTH n03BO-
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DBeT 3HaqHTeDbHO DOAHHTb npOH3BOAHTeDbHOCTh CHCTeMM, 
3aTpaqHBaB Ha o6pa60TKY OAHOB KHHODeHTM DO nporpaM
MaM ynpaBneHHB CKaHHpOBaHHeM H paCD03HaBaHHB 0,5-1 '1. 
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