Crnenmnanbras Actpodmsnyueckas Obcepparopus PAH

“VTBEPKIAK)”

Hupexktop CAO PAH
Ynen-koppecnongent PAH
Banera 1O.1O.

44

7 asrycta 2001r.

CrekTpaJjbHbIil KOMILIEKC POKYyca

H>cvura BTA. JlokanbHBIIT KOppeKTOp
IMOJIOXKEHUsI 3Be3/1blI.

Texrnuyveckuti omyuem N 278

NCIIOJIHUTEJIN:
[Tarmayk B.E.
Banos A.A.
[Ileprun B.C.

Huxanit Apxsis
2001 1.



Orneuarano — 17 aBrycra 2001r — OTnen Nudopmaruku CAO PAH




JIOKaJLHBIN KOPPEKTOP MOJ0XKEHUA 3Be3dbl JJIs
CHeKTpaJIbHOTO KoMILIekca dpokyca Hacvmuta
6-meTpoBoro Tejieckona BTA.

OnucaHue CUCTEMBI, PE3YJIbTaThl UCIBITAHUN U MHCTPYKIUS 110
SKCILJTyaTalun

Onruka, mexanuka, obiiee pykoBojcTBo: [lanuyk B.E.
QuiekTponHas annaparypa: sanos A.A.
Marobecnieuenne: [leprun B.C.

B nacTosiiem JJOKyMeHTe OMUCHIBAETCS Pe3yJIbTaT pa3pabOTKU CPEJICTB KOP-
PEKIINY TTOJIOYKEHWST 3Be3/IbI Ha, BXOIHOM anepType TPex CIeKTporpadon, CTaino-
HApPHO pasMeleHHbX B pokyce Hacmut-2 remeckona BTA. Cucrema koppeknnn
B 3HAUUTEILHON Mepe KOMIIEHCUDPYeT KOjeOaHuUsl MOJIOXKEHUS IeHTPa 3BE3/bI B
nuamnaszone yactoT Hrmxke 0.5 ['m.

ConepkaHue
1 Bsegenue. VcTtopusa pa3zpaborku rugupymommx cucrem BTA 5
2 Cxema m OpuHIMIN AeACTBHUSA JIOKAJBHOTO KOPpPEKTOopa 6
2.1 CocTaB TEXHUYECKHUX CPEIACTB . . . « o « v o i e e et et et e e e e 6
2.2 OOTHYECKAST CXEMA, .« .+ & o o ot e e e e e e e e e e e e e 7
2.3 ODJIEKTPOMEXAHHMKA . - .« « v« v v v e e e e e e e e e e e e e e e 8
2.4 DJIEKTPOHUKA . « o« v v i et et e e e e e e e e e e 8
2.5 IIpOTPAMMHBIE CPECTBA . . « « « « o v e e e e e et e e e e e e e e e 9
2.6 TexXHUYECKHE TTAPAMETDDI . . . . . ¢« v v v vt e et e e e e e 10
2.6.1 IlomyueHHBIE TEXHUYECKHE MAPAMETPBL . . . . . « o o o« o v o o u v o . 11
2.6.2 Bo3MOKHBIE TyTH MOBBIMIEHUST CKOPOCTH OTPAOOTKH . . . . . . . . . . . 11
2.7 MopenupoBanue ynpaBjieHusl JOKAJbHBIM KOPPEKTOPOM . . . . . . . . . . . . . 11
2.8 VupapjieHuE JOKAJTBHBIM KOPPEKTOPOM . . .« « o v v v v o et e e e e e o e 13
2.9 BzaumogeiicrBue ¢ ACY TeIeCKOma . . . . . . . . v . i e 14
3 Pe3yabTaThl NCOBITAHUM 14
3.1 TectupoBanme MO UCKYCCTBEHHOM 3BE3TE . . . . « . « o v v v v v o oo oo 14

3.2 Pabora KOppeKTOpa MO PEATbHOM 3BE3MIE . . . « = v o o v v e e v e e e . 17



4 TlopsmoK BKJIIOYEHUsS M KOHTPOJIS aNMapaTHO#l dacTm 18
5 IIporpamma local guide 19
5.1 3BamyCK MPOTPAMMBL . . . . ¢« . v vt v et et e e e e e e e 19
5.1.1 CrapToBblit KOMAHIHBIH baitr . . . . . . . . . . ... 20

5.1.2 TIlapoms moctyma k ACY BTA . . . . .. ... ... ... ... 20

5.1.3 Perucrpanusi mponecca ruAMPOBAHUS . . . . . . . « o o o o o o o oo ... 20

5.1.4 WMugukanust rpapuKOB . . . . . . ... Lo e e e 21

5.2 VupapjieHuE€ TPOIECCOM TUAUPOBAHUS . . . . o « o v o o i v e u e e e e o . 21
5.2.1 VupaBjeHuE OT KJAABUATYPDL . . « .« « v o v v vt e et e e e e o 21

5.2.2  Vupasjaenue ot nanwenu control.tcl . . . . . ..o L. 22

5.3 Ilapamerpsl mporpammbl. @aiiy KoHdUTypauud . . . . . . . ... ... ... 22

6 IIpunoxkenme. Vcnosb3yeMble BBIYUCINTEIBHBIE AJITOPUATMBI 24
6.1 Omnpenenenrie ypOBHS W AUCTHEPCAA (DOHA . . . . o o o o v v o v oo o 24
6.2 BbigesmeHne 00bEKTA . . . . . .. i e e e e e e e 24
6.3 Kpurepuii ecTb/HET O0BEKT . . . . . . e e e e 25
6.4 TleHTp OOBEKTA . . . . . . . v i vt e e e e 25
6.5 PaccornacoBaHUe HOJOMKEHMS . . . . . « o o v v v v i et e et 25
6.6 Ilepecuer KOOpPIUHAT IJI KOPPEKIMHU TEJAECKOIA . . « © o v o v v o o v v v o . . 25

6.7 IudpoBoit GUIBTD . . . . . . o o o e e e e e e e 26



1 Bgseaenne. Mctopus pa3padboTKu TuJAUPYIOINAX CUCTEM
BTA

[TepBonauanbno BTA Obl1 OCHAIEH TeJIEBU3MOHHBIMU CPEJICTBAMU HaBeJIeHUs W TeJIeBU3U-
OHHBIMHU Wi (HOTOIEKTPUIECKUMH CPEJICTBAMH CONPOBOXKIeHusi 00bekTa (Masapes, 1977).
[Turatomieit onTUKON# MOUCKOBO-THANPYIOIIEH CHUCTEMBI SIBJISLIICS THJ C JIOMAHOW ONTHYECKON
0ChIO, B KOTOPOM YJIAJIOCh COBMECTUTH (DYHKIIMU MOUCKA OO'bEKTa U TUIUPOBAHUS 10 3BE3/E
BO BpamawoineMcs mnojie. CUrHaIbl PAacCOrIaCOBaHUsT KOODAMHAT, BHIPAOOTAHHBIE TOUCKOBO-
rUUpPYoIeit cucreMoil, nojgaBauch Ha cucremy ynpassenus npuBogamu BTA. Kommnenca-
st JuddepeHnnaibHbIX THYTUR MEXK/y TeJIeCKOIOM U I'MJIOM OCYIIECTBJISJIACh OTKJIOHSIO-
meil IIacTUHOM B MaJjioM II0JIe THa, YIpaBisgeMoil ¢ pabodero Mecta acTpoHoMa. B moaHom
00beMe BO3MOYKHOCTEH 3Ta CHCTeMa TMIMPOBAHUS JKCILIYaTUpPOBaJIach He Oojiee Tpex Jier.

Jlnst obsierdenusi paboTel acTpoHOMa 1pU HabJoaeHnsx Ha OCHOBHOM 3BE3IHOM CIIEK-
rporpade (O3CII, Bacunbes u ap., 1977), cranmonapuo pasmeniénnom B ¢okyce Hacmur-2
(H2), 6bL1a paspaboTana cucreMa MeCTHOrO (oToruja, Koropas npuMmensiach 10 1980 roaa.
Ananornunoit (HO He ucmOIB3yeMoit) cucreMmoii GbL1 ocHamEH dokyc Hacmur-1.

OTka3 CHeKTPOCKONKUCTOB OT HCIOJIb30BaHUs CUCTeMbl oToruaupoBanuss B H2 mpouso-
éJ1 CJ1eJOBaTEJbHBIM 00pa3oM: cHavasia (13-3a OOJIBIINX I0TEPh CBETA) MPEKPATUIIN T10/Ib30-
BaThCs KOMIIEHCATOPOM BPAIEHUS MO0JIsl M KOMIIEHCATOPOM aTMOCGEPHO# IUCIIePCUY, HCIIO/Tb-
30BaHUE TOC/IETHETO 3aMEHUIN BU3YAJIbHBIM THANPOBAHNEM M0 OKPAIIEHHOMY H300DaKeHUI0
3Be3bl (Mpy HAbOIIOAEHUAX B yabTpaduosere n300pakeHne 3Be31bl B BHIANMOM JTHANA30HE
HEOOXOIMMO OBLIO TIOJTHOCTHIO BBIBOJIUTH 33 MPEEShl IIEJU, BRIUTPHINI 0 CPABHEHUIO C pe-
JKUMOM (DOTOTHIMPOBAHUS TPEBOCXOANI OJHY 3Be3qHYI0 Beanduny). Kpome Toro, Mexanuka
IIPUBOJIOB IJIACTUHBI (POTOTH 1A 00/1a/a/1a 3HAYUTETbHON NHEPIMOHHOCTHIO, YTO B IIPUHIUIIE
HEe II03BOJISLJIO KOMIIEHCHPOBaTh KoJebanus teneckona. [lomuepkuém, yro pabora ¢ororumsa
dbokyca Hacmur-2 Ob1a ocHoBaHa Ha TOM (ByHIAMEHTAJIbHOM (U HEeYaJIbHOM) OOCTOSTEb-
CTBe, YTO NMPU HADIIOJCHULIX HA OOJBIIOM TEJECKOIE ¢ BHICOKAM CIIEKTPATbHBIM Pa3penieHu-
eM IMHUPHUHY IEeJU MPUXOJAUTCS BBIOMPATH TAKOi, 4TO OOJbINAs 9aCTh M300parKeHUs 3BE3IbI
OTpazKkaeTcsd OT MEYeK Iesn. BHeapenne Te1eBUBNOHHBIX TOJACMOTPOB C YCUTUTEISIMH SIPKO-
CTH C/es1aJI0 paboTy CIeKTpOocKonucTa 6osiee KOMMOPTHOM, M, B OTCYyTCTBUE CPEJICTB JTUCTAH-
IIIOHHOT'O YIPABJIEHUS CUCTEMO JIOKAJIHHOU KOPPEKIIMH IOJOXKEHUS 3Be3/bl, HaOII0aaTe
CMUPHUJIUCH C HEOOXOJMMOCTHIO PYYHON KOPPEKIMH TEeJECKOIa, KAaK IIeJIOT0, U3 allapaTHOM
BTA.

B mocsiennue rompl nmpomsBeneHO HeCKOMbKO dtano momaepuHmsanuu ACY BTA xkaxknbrit
3 KOTOPBIX o0ecreunBajl BCE 0ojiee TeCHOe B3aUMOMENCTBUE C Hell JPYyruX KOMIBIOTEPOB
BJIIOYEHHBIX B JoKasbHyio cerb BTA. B 1996-m rony (Adanacwes,Biaciok u ap.) juisi 9Kc-
nepumenta MPFS B CII® 6b1a pazpaborana rugupyomasi CUCTeMa, Ha OCHOBE HeOOJIbINoi
[I3C-maTpuiipl mojacOeIMHEHON K KOMITBIOTEPY, KOTOPBI KOHTPOJIMPOBaJ U300pakeHue BHe-
0CEeBOIi 3Be3/Ibl M BBIYUC/ISIT HEOOXOIMMble BEJIMYUHBI KOppeKnuu Teseckona. Cucrema pac-
cMaTpUBaJaCh KaK IIOJITOTOBUTEIbHBIN dTall B pa3paboTke JoKaabHOro Koppekropa CII® u
HEKOTOPOE BpeMs KCILTyaTHPOBAJIACh aBTOPaMU. BB HAKOIJIEH MOJIe3HbIH onbIT. B HacTos-
mee BpeMs paboThI IO CO3JaHUI0 JIOKaJIbHOTO KoppekTopa CII® maa mrardopmbr SCORPIO
OJIU3ATCA K 3aBEPIIEHUIO.

C apyroit CTOPOHBI B MOCJIEJTHUE T'OJIbI OCBOEHA TEXHOJOTHS OIU(POBKU M300parkeHuil ¢
TeJIeBU3MOHHBIX 10ACMOTPoB. Ha stoit ocnose B 1999-m roxy (Illeprum) paspaborana mpo-
rpaMMa aBTOTHIUPOBaHusd tvguide UCIOTL3YIONAas BO3MOXKHOCTH ONMU(PPOBKU TEJIEBU3UOH-



HOTO WM300paykeHUsi 3BE3bI, aHAJIN3a ITOr0 M300parkeHust ¥ (POPMHUPOBAHUS COOTBETCTBY-
fomux Koppekrupyfomux kKomaug i ACY BTA. Dra cucrema aBTOrMaupOBaHWSI WMeEET
HACTOWKY Ha KOHKDETHBIE YCJIOBHUs dKCIIepuMeHTa, ocobeHHoctu TB-mogcmorpa u doxyc Te-
neckorna (CII®,H1,H2). Ona ucnbitana 1o kpaiiHeil Mepe B CEMHU IKCIEPUMEHTAX B PA3HBIX
¢doKycax U HAXOJUTCH B OIBITHOI dKcIIyaTanuu ¢ Kouma 1999-ro roga, HabpaHa J10CcTaTOYHAS
CTATUCTUKA €€ CBOUCTB. DTO, B COBOKYIIHOCTHU C BO3MOXKHOCTSIMH 3JIEMEHTHOI Oa3bl COBpeMeH-
HO# 5JIEKTPOHUKHU, TTO3BOIIIO C YIETOM MHOTOJIETHETO ONBITa HAOIIOJEHUH, ¢ YIETOM HOBOTO
TEXHOJIOTHYECKOTO YPOBHS, — 00PATUThCA K TMPobJIeMe CO3TaHus JIOKAJIbHOTO KOPPEKTOPa To-
JIOXKeHus 3Be3/1bl B (pokyce HacmmuTa.

2 Cxema M OPUHIAI AeCTBUL JJOKAJBHOTO KOPPEKTOPA

OcHOBHOe Ha3HAYEHNE JIOKAJIHHOTO KOPPEKTOPA COCTOUT B VAEP:KAHUU IEHTPA N300parKeHus
3Be3/Ibl HA IEHTPE IeJH CIeKTporpada, T.e. JIOKAJbHBI KOPPEKTOP CJIYXKHUT JIJIs SKOHOMUHU
CBeTa, UCMOJB3yeMOro B crnekTporpade. B mpormecce BBoga B JeiicTBue TpeablayIieil mpo-
rpaMMBbl aBTOTUAUpOBaHus tvguide ¢ mepemadeil KOPPEKIUA Ha aBTOMATHYECKYIO CHCTEMY
yupassenns: (ACY) BTA BoeisBuiach eme ogHa BaykHasi (DYHKIWS JIOKAJIBHOTO KOPPEKTOPA
— ero pabora J0/IZKHA OCBOOOAUTH aJropuTMm ruaupobanus deped ACY or HEoOXoIuMOCTH
KOPPEKTHPOBATH TEJIECKOI Ha BBICOKUX (/I TEJEeCKOIa) 4acToTax.

2.1 CocTaB TEXHUYECKNX CPEIACTB

K nacrosiemy BpemMeHnu cucrema JIOKaJbHOIO KoppekTopa dhokyca Hacmur-2 noanepkuba-
eTCsl CJIEAYIONUMHI TeXHUUECKUMU CPEJICTBAMMU:

1. Komnbiorep sky.bta.sao.ru. Pentium/200MI'/32M6.

2. Kapra TV-rpaboepa VS60.

3. Nurepdeiic RS-232 (cepuasn nopr COM?2).

4. Cerepoii uatepdeiic Ethernet.

5. IIpeobpazoBaTesb i ONTHYECKUX JIMHUIA.

6. TV-nomcmorp.

7. Bok ynpaBJieHUs MIArOBBIMU JTBUTATEJISIMHU.

8. X/Y maroBbie gBuraresiu.

9. IlnacTuHa KBapUEBOrO KOPPEKTOPA C IOJBECOM M PEJAYKTOPAMHU.
10. ¥Y3es MCKyCCTBEeHHO# 3Be31bl (11 HACTPOWKY CHCTEMBI).

Ha pI/IC]_ NIpUBEICHa CXeMa pa3MeElIeHUdA allllapaTypbl U CTPYKTYPa CHUTHAJBHBIX cB43ei
B CUCTEME JIOKAJIbHOT'O KOPPEKTOPa.



Kommiexkc N2 . Amnaparnast BTA KoMIBIOTE
: : (Pentium/32/200)

TV-:CI/IFHEU'I Kapra
VS60

: : Brok =
~ | Biok ynpaBJIEHUSA OnTOBOJIOKQHHASI JIMHUST [ITHUCCKOTO I/IHTep(beuc
aroBbIMHU : : RS-232
KOHBEPTOpa
JBUraTeJIIMHU

Cesisbc ACY BTA | HnTepdeiic
Ethernet

Puc. 1. Crpykrypuas cxema ucnomb3yemoii anmnapaTyphbl.

2.2 OnTtunyeckad cxema

[IepBonadabHO ObLTa HMPEJIOKEHA, CJIEAYIONIasl ONTHIECKasl CXeMa JIOKAJTbHOTO KOPPEKTOpa
(puc.2). Cxomsumiicss mydok (F/30) or tperbero minockoro 3epkana BTA mpoxomur uepe3
IJIOCKONIAPAJIIEIbHYIO IJIACTHHY M3 ILJIABAECHOIO KBapIla, JBe IEePIEeHIUKYISAPHBIE OCH KO-
TOPO#i CBSA3aHBI C MEXaHU3MAaMHM IH(MPOBLIX MPUBOIOB. 3aT€M CBET IIPOXOJUT Yepe3 TOHKYIO
ILJIOCKOIIAPAJIIIeJIbHY IO IJIACTUHKY, HAKJIOHEHHYIO K ocu Z” Teneckona Ha 45 rpaaycoB. QKoo
5% cBera OTKJIOHSIETCS STOI MIACTUHKON Ha ONTHKY TEJeBU3UOHHOIO MOACMOTPA (MOIACMOTD
10Jis1), yKopauusamomywo sddexrusroe (HOKycHOe paccrosHue Tesneckona. OCTaabHON CBeT
nomagaer Ha meneByo dactb O3CII unu mekkepsl 3lmmesiie crneKTporpadoB, TIe TOJOKEHUe
3Be3[bl KOHTPOJIUPYETCsS IPYTUM TeJeBU3UOHHBIM TOJACMOTPOM (momcmorp mienn). Curnadm,
onuPOBAHHBIA TOJICMOTPOM IIOJIsI, AHAJTHU3UPYETCS C I[EJbI0 ONPEeIeIeHNs BeJIUINHBI Pac-
COIVIACOBAHUS TEKYIINX KOODAUHAT IEHTPA 3BE3Jbl, C YKA3aHHBIM IEHTPOM, IIOJ0KEHHEe II0-
CJeHEro ONpeeseTCsd B Hadaje SKCIO3UINHA 10 KaPTUHKE ’3Be3/1a Ha ImeHTpe mean’, cdop-
MHPOBAHHOI IIOJACMOTPOM Ineau. [lyish ycTpaHeHusl BIAMSAHHUS aTMOCGEPHOH IUCIEePCHH KAHAJ
IOJICMOTPA, IIEIN CHAOXKEH TYPeJIbIO IBETHBIX CBETO(MUILTPOB, UTO MO3BO/ISIET IEHTPUPOBATD
Ha IeJIM U300parkeHne B TOM yYaCTKe CIIEKTPa, B KOTOPOM IPOM3BOIUTCS €0 PEruCTPAIUs.

OnTuko-MexaHndecKue CBOWCTBA y3Ja IJIOCKONADPAJIIENbHON IJIACTHHBI OBLIH HMCCIIeN0-
BaHbl Ha CTeHJe, BKaodaomeM ocserurenb (F/30) ¢ quadparmamu. MakcuManbHBI yrom
OTKJIOHEHHUSI IJIACTHHBI OT CPEJIHEro IOJIOXKEHUs COCTaBJsIeT +9 rpasycoB (910 yKe ¢ yIeToM
YCTAHOBJIEHHBIX KOHIIEBUKOB).
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Puc. 2. Ontuueckas cxema nokamsrOro KoppekTopa. O6oszHadenus: 1 — MIacTUHA U3 TITABIEHOTO KBap-
I1a, 2 — TOHKas CBETOJEINTEIbHAS NIACTHUHA, 3 — ONTHKA MOICMOTPA NOJIs, 4 — TeJIeBU3UOHHBII IOACMOTD TOJIS,
5 — mexkkep smeise cnekrporpada, 6 — mens O3CII, 7 — 3epkano nepekmouenus: myuka (O3CII/smene),
8 — onTuka NOACMOTPA Ien/ IeKKepa, 9 — TeJeBU3NOHHBIN TOACMOTD menw/nekkepa, 10 — Typesb mBeTHBIX

cBeTO(UILTPOB.

2.3 DJaeKTPOMEXaHUKA

B kadecTBe UCHOTHUTEIBHBIX YCTPOICTB IIPUMEHEHBI JIBa YETHIPEXTAKTHBIX IIArOBBIX JIBHUTa-
resnst FB-20-4-1B, ¢ marom 15 rpajycos u kpyrsamum momenTom 0.2 H/m. Bpamenue oceit
JIBUTATEIEN TepeTaéTcs Yepe3 CHCTEMY IIeCTepEH, KapJdaHHBIH BaJ U YePBAUYHYIO Iepeaady.
Kosddunuent peaykiuu ¢ ocu JBUTaTeIss Ha OCh KapIaHOBOTO mojaBeca cocTaBiasger 100:1
IS KayKao# mapsl oceit. OHOMY IHary JIBHUTATEss] COOTBETCTBYeT HAKJIOH IJIACTUHBI Ha 9
VIJIOBBIX MWHYT. Bblja uccienoBana paboToCoCcOOHOCTh TMPUBOJIOB MJIACTUHBI B JIMANA30HE
nHTEepecyomux Hac 4acToT. C 970 mesbio B Jaboparopun ObLIa coOpaHa mpocTast yCTAHOBKA,
B KOTOPO# POJIb UCKYCCTBEHHO 3BE3/IBI UTPAJIa TOYKA HA SKPaHe OCIUJLIorpada, mpoenupy-
eMas O0BbEKTHBOM Yepe3 TJIOCKOMAPAJIETbHYIO TIACTUHY HA BXOJ, TEJIEBU3MOHHONW TPYyOKH,
JIIsT HaDOpa 9acTOT KOOPAMHATHI TOYKU M3MEHSJIUCH 110 3aKOHY, 33JaHHOMY Ha OCIIUJLIOrDa-
de. MakcumaabHasg 4acToTa 0TpabOTKM maroB mpuBoja coctapjser 20 u 25 mo obenm
0CsIM COOTBeTCTBEHHO. [loTpebiisiemass MOITHOCTEL OJI0KOB 3/IEKTPOHUKHU U IMArOBBIX JIBUTATE-
Jieit coctapyster 70 BT, mBuratesin pacmoioyKeHbl TAKUM 0OPa30M, YTO PACCEMBAECMbIN HE3HA-
YUTEJbHBIH TEIJIOBOM MOTOK He TOoMaJaeT B KOPPEKTUPYEMbBIil MyYOK CBETA.

2.4 DJEeKTPOHUKA

Pacnosioxkennsrit BOJIM3U MPUBOAOB MJIACTHHBI OJIOK JIEKTPOHUKY NMpeo0pa3yerT ONTUYECKHe
CUTHAJIBI YIIPABJIEHUS JBUTATEISIMHU B JIeKTpUdecKue u nepemaét Ha IBM koxm cocroguus
KOHIIEBBIX BBIKJTIOUATEN e, PACTOIOKEHHBIX Ha dJeMeHTaX KapJaHOBOTO TojaBeca. OnTuye-
CKUil CUTHAJI peoOpa3yeTcs B MOCIeI0BATETbHBI JIEKTPUUECKUil TP TIOMOTIIA MUK POCXEMBI
SC4D4003. D1a ke MUKpOCXeMa OCYIIECTBIseT U oOpaTHOoe mpeobpasoBanue. Kpome Toro,
JIAHHAST MHEKPOCXEMa MMeeT BCTPOEHHYIO CHCTEeMY MOCTOSTHHOT'O KOHTDPOJIS MPUEMHON JIMHUU
cBsi3u. VIMeercs MHAMKAIUS COCTOSTHUS JIMHUU U PAOOTHI ePeIaTINKa HA IPOTUBOIIOIOZKHOM
KOHIIe ONTOBOJIOKOHHO#U JuHWU. [lepenatomias JiMHUS CBI3U KOHTPOJTUPYETCS AHAJIOTHYHBIM
obpa3oMm B cxeme OJi0ka conpsizkenus ¢ 9BM. [locnenoBaTebHbBIN CUTHAJ, TPUHATHIH OJTI0KOM



9JIEKTPOHUKHU, Mpeodpa3yercs B mapaJuieabHbiit kKog Mukpocxemoit KP1002XJI1, crabuinzu-
POBAHHOIT OT KBAPIEBOTO reHEPATOPa. DTOT KOJ CABUTAET JIBA PA3Psijia YeThIPEXPA3PSIIHOTO
KOJIBIIEBOTO PErucTpa ynpapjeHus pa3aMu MaroBOro JBUTrATE/sl HA OJHY MO3UIMIO BIPABO
WX BJIEBO, W 3aIyCKAET CXeMy IOJa4uu HalpsizKeHus Ha (as3bl guraress. Eciu y3en miacTu-
Hbl HaXOJUTCS B KpaifHEeM IIOJIO}KEHUHU 10 OJHONW M3 KOOPAMHAT, TO KOHIEBO BBHIKJIIOYATE/b
OJIOKHPYeT IPOXOXKJIEHNe COOTBETCTBYIONIEN KOMaHIbl Ha ¢ABUT peructpa. [lociae orpaborku
JIBUTaTeIeM OMHOTO mara Ha 9BM mepenmaércs Kop MOIO¥KeHUs] KOHIEBBIX BBIKJIIOYATEE.
DTOT KOJ, ABJIeTCs MPU3HAKOM TOTOBHOCTH YCTPOICTBA JJId TpUeMa CIeAyIoneil KOMaHIbI.
B onHoit KOMaHIe MOYXKHO TIOJaBATh TapaJiie/ibHble CUTHAIBI Ha MycK oboux asurareseit. Bo
BpeMsl IIPOCTOsl JIBUTaTe/eil Ha HUX IOJAI0TCS KOPOTKHE MMIIYJIbChl 4acTOTO# oKoJio 16 KI'1,
9TO 00eclednBaeT ero crabuIbHOe IIOJIOXKEeHHe M CHHXKeHHe moTpebsisemoil mornocTu. Ilu-
TaHWE Ha CUJIOBBIe OOMOTKW JBUTATEJIEH MOCTYIAaeT 4Yepe3 CUIOBbIe Kioun. Jig cHaTus c
0OMOTOK 3aIacéHHON PEeAKTUBHOI YHEPTUU HCIOJIb3YEeTCs CXeMa, 'pa3psaaku’ ¢a3bl JBUTATE-
Jisd, TiepeJl OuepeaHbIM e€ BKodeHueM. [Ipu Br/oueHun nmurtanus O6JI0KA JTEKTPOHUKU BCE
CXeMBbl YCTAHABJIMBAIOTCS B MCXOJHOE COCTOSHME KOPOTKUM UMITYJILCOM cOpoca.

Bnok nutanus BhIpabaThHIBAET JBa CTAOMIM3MPOBAHHBIX HAIpsiKeHUs +HB U +12B s
MUTAHUS TEKTPUUECKUX CXeM W HeCTaOUTU3UPOBAHHOE HAIPsIzKeHWe +36B /1 MUTAHUS TIIa-
TOBBIX JBUTATENeH. BI0K pasMemén paaoM ¢ 6JI0KOM 3JTeKTPOHUKU ¥ TOJIKIIOUEH K CTAOUIU-
3upoBaHHO# cetn 220B 50,

2.5 IIporpammHubIE€ CpenCTBA

[Tpu paspaboTke TPOrPaAMMHOMN MOAJEPIKKH YUUTHIBAJICS TTIO3UTUBHBIH (M HEraTHBHBII) ONBIT
pa3spaboTKU M SKCIUIyaTaluy Tpeabayineii mporpammMbl aproruaupoanus depes ACY BTA
tvguide Pemajiach nmporuBopednBas 3aa4da: ¢ OJHOW CTOPOHBI UMETh MPUEMJIEMbIH JIJIsT Ha-
osroiaresiss urepdeiic ¢ BO3MOXKHOCTHIO pabOThI 10 CeTH, a € JAPYro# Moay4uTh MaKCUMAJIb-
HYIO CKOPOCTHh 00paboTKM KaJIpOB u yrpaBjeHusi. Kpome Toro HeoOX0auM0 ObLIO MUHUMHU3H-
POBATh TPY/I03aTPATHl YTOOBI OCHOBHAS Pa3pabOTKa MOIJIA, ObITH BBINOJTHEHA, B IPUEMJIEMbIe
cpokd. [[oaToMy OBLT IPUHAT NPUHIUAI MAKCUMAJIbHOTO UCIOTb30BAHNS IIPEIBIYIIHNX Pa3pa-
O0TOK M HAIMCAHWS OJHON IIPOrPAMMBbI, HEe COep:Kaleil pecypcoéMKUX rpaduuecKnx mHTEp-
eiicos, Ho 3aTO paboTalomell B peXKuMe peaJbHOTO BpeMeHHU. JTa nporpamma local  guide
BMeCTe ¢ JpaiiBepoM Trpabbepa paboTaeT ¢ HAWBBICIIUM TPHOPUTETOM, OCTAJbHBIE TOIED-
JKHBAOIe U nHTepdeiicHbIe MPOrpaMMbl UCIIOJIL3YIOT PECYPCHI II0 OCTATOYHOMY IPUHITUILY.
Opranu3zanus perucTpaiyy pe3y/1bTaTOB U YIIPaBJIEHHs IIPOIECCOM I'MIUPOBAHUS BBIIIOJIHEHA
BBHJIe KOMAHIHBIX (hailIoB.
[Tonnbiit cocTaB UCHOJIB3YEMbIX TPOIPAMMHBIX CPEJICTB:

1. OC Linuzx.

2. I'paduueckas odbomouka X11.

3. Ilporpamma cBasu ¢ ACY bta_ control net.

4. Jlpaiiep TV-rpadbepa vs60.

5. Ilporpamma png paborsl ¢ TV-uzobpakenusavu tvimage.

6. IIporpamma jokanbHOrO ruja local guide.
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7. Ilporpamma mpejcraBjienus rpadukos rmoda.
8. Ilanmens yupasaenus control.tcl (nns nurepnperatopa Tel/Tk).
9. Shell-ckpunr 3anycka ruguposanusd n2 _guide

Kpowme Toro, mpu HauaJIbHOM OTPeIeJIEHUH TapaMeTPOB IIEHTPUPOBAHUsT 00bEKTA U TEPECUETa
mins ACY, meobxonuma nmporpamma tvguide ¢ €€ pa3BUTBHIM rpaduyueckum mHTEpPdEeiicoM.

Ha puc.3 npuBenena cxema B3aUMOCBsI3€l TPOrpaMM CHCTEMBI JIOKAJIHHOTO KOPPEKTOPA U
B3ammoeiicTBus stux mporpamm ¢ ACY BTA.

(acs1

bta_control
I'maBHasi ynpapsitomasi mporpamMmma

)

bta_oper Tpoune bta_control_net

HuTepdeiic oneparopa CCPBHCHBIC CeTeBasi CBSI3b
[pOrpaMMbI

UDP )

bta_control_net control.tel Xxmoda tvimage
@ [Manens BuiBon Pabora ¢
yIpaBJICHUSI rpaduKoB TV-u3obpaxeHusimu

g 11 [

local_guide RN vs60
I'maupoBanue no TV-noacmoTtpy <~—| HpaiiBep TV-rpabepa

O

Puc. 3. Crpykrypnas cxema B3ammocss3eii mporpamm u B3aumozeiictsus ¢ ACY BTA.

sky

2.6 Texaudeckue mapamMeTpbl

YacTh TEeXHHYECKUX XapaKTEPUCTUK OIpeje/ieHa IapaMeTpaMu HCIOJIb30BAHHOIN ammapa-
TYpPbI, HEKOTOPBIE 3aJaHbl Pa3pPabOTUYMKOM IIPOrPAMMbl HCXOJsS W3 IIOCTABJIEHHOIN 3aja4m,
ocTaJbHBbIE ONpeeseHbl MPH J1aO0OPATOPHBIX W HATYPHBIX HCIBITAHUSX CUCTeMbl. [Ipu 3TOM
TaK»kKe OBLIN BBIIBJIEHBI 'y3KHe MecTa’ OrpaHUYUBAIOIINE CKOPOCTh OTPAOOTKU KOPPEKTOPA.
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IToy4yenuble TEXHUYECKUE TTAPAMETPHI

maciirab uzobpazkenus 0.1427x0.142” /nukcesns;
MaKCHMaJIbHBIN (cTapToBhIil) pasmep dpeiima 500x450 (717x64”);
MUHUMAaJIbHBIH (pabounii) pasmep dpeiima 100x100 (147x14”);

CKOPOCTH CYMTBIBaHHS W OOPAOOTKH OAMHOUYHBIX (dpeiiMoB (Munumanbubix) 0.08cek
(12.5T' Te. "uepe3 kaap”) wmoc ~0.04cek HA KaxKplii Kajp npu pabore ¢ HAKOILIe-
HueM (Hanpumep: Hakomtenue 5 ~0.25cek — 4I'm);

pa3mep tmara asuraresas X:0.068”, Y:0.0577;
Jquana3o peryaupoBanus X : £58, Y : +59 maros (£3.95" x 3.35");

CKOPOCTH YIPABJICHHsI JIBUTATENSIMH: MaKCHMAJIbHO Bo3MoOxkHast ~17l1, peanbHO HC-
nons3yemast ~11Tn (re. X:0.7”/cex Y:0.6”/cek);

YaCTOTa TOJHBIX IUKJIOB YIIPaBIE€HUS C IMEHTPUPOBAHUEM OJWHOYHBIX KaIpoB: 6-100'm

oOHapy KeHHBbIe COOCTBEHHBIE KOJeOaHUs KOHTypa ympaBieHusa X: dactoTta 1.5-1.61'm
amuTyaa 2 mara, Y: dacrora 0.8-0.9I' ammiurya 4 mara;

BozMmoxkHBIE IIYTH IIOBBIIICHNA CKOPOCTH OTpa6OTKI/I

o0beMHEeHNE TPOrpaMMBbI JpaiiBepa rpadbbepa vs6() W TporpaMMbl JIOKAJBHOTO THIA
local_ guide B oy mporpamMMy 1m03B0JI0 Obl BbIiiTH 3a orpanudenue 12.50 T.e. ("uepe3

KaJap”);

npuMeHeHue 60/iee COBPEMEHHOIO KOMIIBIOTEPa MOBBICKIO ObI CKOPOCTH CTATHCTHIECKOMN
00pabOTKM KaIpOB M IEHTPUPOBAHUS 00bEKTA, UYTO CHU3UIO OBl 3aBUCUMOCTb CKOPOCTHU
OT pa3mMepa ¢peima;

nepejiesika unrepdeiica ynpapienus [, Tak 4To0bl B OJIHOW KOMaH/E MOXKHO ObLIO
3a/laBaTh HECKOJIBKO IAroB, MO3BOJIMJIO Obl "pacnapa/uie/iuTh”’ yipasjienue rpaboepom
v auraressiMu (ceifuac nporpaMma BbIHYXK/EHA YIPABJSTH [0 OJAHOMY LIArY, OXKHast
OTBETa yCTPOWCTBA yIpPaBJICHMUS );

NpUMEHEeHHe CTaHIapTHOTrO rpabbepa Ha ocHoBe uutna Tuna BT878 no3sosnio 661 0CBO-
00UTh PECYPCHI MPOIECCOPA OT MEPENUCH BUIEOTAMSTH B TPOTPAMMHOM PEXKUMe, YTO
CYIIIECTBEHHO 3aMejjisieT PaboTy NP UCIOIb30BaHuu TpabbepoB ¢dpupmer Videoscan.

MO,I[e.TII/IpOBaHI/Ie YiipaBJI€eHUA JIOKAJIbHBIM KOPPEKTOPOM

ILHH TOTO LITO6I)I Jiy4duie IOHUMaTb OCO6€HHOCTI/I YiipaBJieHUud B TaKOM CUCTEMe BBIIIOJHSJIOCH
IpPOrpaMMHOE MOJIEJIUPOBAaHUE IO CXeMe IpejcTaBieHHON Ha puc.4. MojenbHoe moIoKeHue
00'beKTa BKJIIOYAJIO B ceOd MATH U ABYXCEKYHIHBIE ocobeHHOCTH ¢ aMiuTyaoi 0.3-0.7” Ha

done

HH.

C.Hy‘I&fIHOI‘O curgaaa. Ha pI/IC5 IIpeacTaB/J€H OJUH U3 BapHaHTOB TaKOI'O MOJE/JIUPOBa-
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Xobject Q Xvisible
I IFFH 125 L1007 |
1+0.3p l 0.07 p — 11 l 0l
Xmotor Xmeasure

Puc. 4. Cxema Monenu onHO# KOOPANHATHI JJOKAJIHHOIO KOPPEKTOPA.

Kﬂﬁﬂﬁmmﬂﬁmm ﬁﬂf\ﬁﬁﬂﬁﬁﬁﬁﬂﬂﬂwﬁ
SRVAAS IR AavR vv YN VYV VI

Measuring

\\\\\\\\\“‘—w\\\\\\\’-

10 Time(sec) 20

o
w
(@)

Puc. 5. Pesymsrar momemmposanus 1o cxeme Ha puc. 4.

Buanao 4T0 MO HOPMATBHO OTPAOATHIBAET MATUCEKYHIHbIE MEPUO/IbI, HO W3-3a 3aIa3-
JbIBaHUsI B OOPATHOM CBsI3HM, COBCEM He OTPADATBHIBAET JIBYXCEKYHIHbIE U MMeeT CKJIOHHOCTh
K aTokoJsiebaHusaM Ha dacTtore okomo 0.9I'm.

[TpocToit crocod 60pbOBI ¢ ITUMK TTPOOIEMAMH COCTOUT B MCIIOIH30BAHUU TTPOU3BOIHBIX
OT U3MEpSIeMOT0 CUTHAJA W MOPOTa JIEJAIONIEro yIpaBjeHHe HeIyBCTBUTEJbHBIM K MAaJIbIM
OTKJIOHEHUsSIM ero oT HyJid. [IpobGseMbl TUCKPETHOCTH W3MEpEeHUil 1eai0T OecCMBICTEHHBIM
HCIIOJIb30BaHUE MPOU3BOIHBIX BBIIIE MEPBOi, MOITOMY OOpaTHas CBA3b YIPaBJIEHHS JIOIOJI-
HSLJIACh MPOCTHIM TuddepeHIupyomumM udpPoBbIM (HGUIBTPOM U 30HON HEUYBCTBUTETbHOCTH
+0.1".

0.07 1+0.5p

Xmeasure

0.1 1+0.1p

[Tosryuennsiii pesyabrar (0O TOI XKe caMoil peajn3aliuu U3MEHEHUs OJI0KeHUsT 00bEKTa)
IpeICTaBJIeH Ha puc. 6.
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Object & Motor

P“Lﬂﬁrﬁ\ﬁu nnJﬁF\ﬂ Jﬁhﬁﬂ ﬂﬁﬂﬂmﬂﬁﬂﬁmﬂ f\f;
VS v R kuw”iﬂwvw”w T

Measuring

0 10 Time(sec) 20 30

Puc. 6. Pesyisrar pabors! Mojenu JIOKAILHOTO KOPPEKTOPA II0C/Ie BKIIOUEHNS B KOHTYD YIPABJIeHUSA
uudpoBoro GpuIbTPa U 30HbI HEYYBCTBUTEIbHOCTH.

BI/I,ILHO 9TO MOJEJb HaYUHaACT JIy4Ille OTpa6aTbIBaTb N3MEHEHUA B ITOJOXKEHUU O6'beKTa,
IIpu OJHOBPEMEHHOM YMEHBIICHHUHN CKJIOHHOCTHU K a,BTOKOJIe6a,HI/IHM.

2.8 VYmnpasiieHue JIOKaJbHBIM KOPPEKTOPOM

Ha pwuc.7 nana mpumepmas cxemMa KOHTypa YIpaBJIeHUs 1O OJHOM KOODAWHATE JIOKAJIHHOTO
KOPPEKTOopa.

PeanbHoe Bungumoe
MIOJIOKEHHE IOJIOKEHHE
00BbEKTA o0beKTa
1 v 1+pT _ L
K L
p A\
1+pT 1 +pAt =
MeXaHHKa IBHUraTellb yIpaBJieHHE g poBoH orpenesicHHe
IpHBOIA IpHBOIA IIBUTaTeJIEM C 30HOH dunbTp MOJIOKEHHS

HEUVBCTBHTELHOCTH
Puc. 7. dxpusanenTHas cxema KOHTypa, YIPABJIEHHS OJHOH KOOPIUHATOMN JIOKAJIHLHOTO KOPPEKTOPA

31ech:
e T — IOCTOSHHASI BPEMEHHU IIPUBOJIA

e Af{ — mar nuKJIa yrupaBjeHus

K — koadpdunuent ycunenus: (06brau0 =1, HO <1 /17151 KOMIEHCAIMH HETIPOMIOPIHOHA b=
HOTO CMEIEHUS IIEHTPA TAKECTH 00'bEKTa, MOMEPEK TN )

® V — CKOPOCTL ABUTaTeId
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[Hudposoit bugbTp MO3BOJISIET HECKOIBKO CKOMIIEHCUPOBATH IMMOCTOSIHHYIO BPEMEHU TPHUBOIA
3a CYET MCIIOJIb30BAHUS MPOU3BOIHON OT BXOIHOIO CUT'HAJIA.

B0Ha HEeYYBCTBUTEILHOCTY BhiOpaHa nopsiaka +0.1" u cayxur j1s nojgasjienus: aBTokoeba-
HUU U yMEHbIIIeHUS TOCTIEJICTBHI OT MO3UIMOHHOI HecTabuibHOCTH TV-mIogcMOTpa.

2.9 BzaumogeiictBue ¢ ACY Tejeckomna

st Toro 4Tobbl mIacTUHA KOPPEKTOpa paborajia Ha HOPMAJIbHBIX yIJIaX, HE CHJIBHO OTKJIO-
HsIsICh OT TEPHEHUKYJISPHOTO TOJIOXKEeHUsI, U TeM OoJjiee "He CaJujach’ Ha KOHIEBUKU ITPU
TpeHjie 00'beKTa, He0OXOIUMO KOPPEKTUPOBATDH IO0XKeHHne Teseckona. /[y 3roro mporpam-
Ma TUJAMPOBaHUs Pa3paboTaHa KaK KJIMEHT B HOBOIl cerenoii Bepcuu ACY BTA (cMm. puc. 2.).
OHa HenmpepbIBHO CYUTHIBAET JAHHBIE O COCTOSHUY TeJeCKONa HeOOXOAMMBIE I MepecuéTa
AX,AY B AA,AZ.

[Tonb30oBaTenb 3a0a€T B KoH(puUpyramuu mporpaMMbl T — mepuoa nepegaun KOpPeKIIHii.
B kadectBe AX, AY 6Gepyrcs: 1ub0 TeKylnee CMeIleHHe JIOKAJIbHOTO KOppekTopa (eciu oH
BJIIOYEH ), 7160 MPSIMO TEKYIIee PACCOIIACOBAHME MOJOXKEHUsT 00beKTa (eC/TM BBIKJIIOUYEH WU
paccoriacoBaHme CIUIIKOM Oosibinoe jist Hero). Urobbl He nepenasarh Ha ACY ciayuvaiinbie
JIAHHBIEe, OHU CHAYAJIA, YCPEJHSAIOTCI (PUIBTPOM € TIOCTOSHHOM Bpemenu ~T.

AX,AY — | 175 |— [ Rotate | — AA,AZ

Pa3z B T cexkyun ycpenuéuusie AX, AY mepecuntsiBatorcs B AA, AZ u OTChLIAIOCS HA
ACY. Teneckon nombe3kaeT, KOPPEKTOP OTPAbATHIBAET ITO CMeIeHUe, BO3BPAIAsICh B HOP-
MAaJIbHOE IOJIOYKEHHE.

3 PesyabTaThbl MCOBITAHIIA

Ucnwitanust BeIIOIHEHBI B TpH 3Tana. Ha mepBowm, B s1aboparopuu, Oblia npoBepeHa pabora
9JIEKTPOHHBIX cxeM u TMpuBOAOB. Ha BTOpOM, B okyce H2 B covyeranum ¢ MCKyCCTBEHHOM
3BE310#, OBLIN MTPOBEIEHBI UCITBITAHKS C OJHOBPEMEHHO PabOoTOil OICMOTPOR, JTUHUY CBSI3M,
unTepdeiicos, mporpamm. Ha TperbeMm 3Talie BBHIIOIHEHBI acTpodu3nydeckue HaOJIIOIeHUS Ha,
creKTporpade ¢ UCIOIb30BAHNEM BCEX COCTABJISIONIAX CHCTEMBI JIOKAJIHHOTO KOPPEKTOPA.

3.1 TecrupoBaHmue 1Mo MCKYCCTBEHHOI 3BE3]1€E

Jlna ornagku cxembl B ycaoBusix BTA u panbreitneir paboThl ¢ KOPPEKTOPOM, — ObLIA TTPO-
JIOXKeHa, ONTOBOJIOKOHHAs JUHUA CBa3u ~H2-anmaparHas’, a TakK»Ke W3TOTOBJIEH y3€J UCKYC-
CTBEHHO¥ 3Be3/Ibl, MO3BOJAMIOIINI MOIEINPOBATh M3JIyUeHHE PA3HOTO CIEKTPAJIHHOTO COCTA-
Ba, C PA3HBIM ’KA4eCTBOM M300pakeHus’ Ha IIeJd, ¢ IMePeMEeHHBIMHU KOODJAMHATAMH IEHTPA
n300parkeHusl, U Jaxke C epeMeHHOW MHTeHCHBHOCTBHIO MOTOKA. B mporecce oT/iaiKu cucre-
MBI JIOKAJIBHOT'O KOPPEKTOpa Ha TEeJECKOIle, 0 TeXHUYECKUM ITPUIUHAM MbI OTKA3aJUCh OT
CXeMBbl, YKa3aHHOW Ha PHUC.2, U OCTAHOBUJINCH Ha BapHaHTe, B KOTOPOM CHUTHAJ JJId OIHp-
POBKM CHUMAETCS € MOACMOTPa IEIH, a HEMPOMOPIHOHAIbHOE CMeIleHne NMEeHTPa TAXKECTH
n300parkeHus, pa3aeJeéHHOTO Me/IbIo, KOMIIeHcupyeTcs Kodddunuentom yeunenus K<1 ana
HAIIPaBJIEHUs TIONEPEK 1mein. TOHKas IIaCTHHA CBETOIE/TUTE/ s IIPU STOM YIAJIeHa U3 CXEMBI.
[Tocne ompeneneHuss BeJTMYUHBI PACCOTJIACOBAHHUs IEHTPA IMEJIU U IEHTPa 3Be3/bl (popMu-
PYIOTCS KOMaHJIbI, BblJJaBaeMble Ha MPUBOJA TJIOCKOMAPAJIETbHON TaacTuHbl. OnTudeckas
cXeMa KCIIeEpUMEHTa MPUBEeJIeHA Ha, PHUC.8.
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8. OnTuueckas cxema HCIBITAHUI W HACTPOMKHM JIOKAJILHOIO KOppekTopa B dokyce H2. O603Ha-

qeHusi: 1 — MCTOYHUKY CHOEKTPA MCKYCCTBEHHOM 3BE3/IbI, 2 — TypeJib CBeTOMUILTPOB, 3 — Typesb auadparm,

4 — OoNTUKA HUCKYCCTBEHHOM 3B€37bI, 5 — MOBOPOTHAS NMPU3Ma, 6 — IJIOCKOMApAJIIeIbHAs NJIACTUHA, OTKJIO-

HSIIOIIAST TIOJIOXKEHUE UCKYCCTBEHHOM 3Be3/bl. OCTA/IbHBIE JIEMEHTHI — T€ K€, YTO W HA PHUC.2, HO TOHKAsI

CBETOACINTEJ/IbHAA IIJIACTUHA YAAJICHA.

20 70 120 170
+1 I I I 1
Yobj("") i
I
+1 ¢ ]
Ycor(’’) ;fifffffifififfififffffifififfiffffffifififfffffffffff,]_,_,.,_,.,_,,,,iff',,h,,,,:,,,,,,'f,'f,','f,,‘:,,,’,_?,,,','j-,.,.,.,.,,,,,,,,,,,,',',,,,,,,,,,,,,,,',',',',', ,,,,,,,,,,,,,,,, ,
-1 \ \ \ E
+1 ‘ ‘ I
Xobj(”) -~ i
S
+1 ]
XCOI.(’ ’) %ffffffffiffffffiffTfffffiffffffiffffffffiffffffififfffffiffffffffiffffffiffffffffiffffffffffiffffffifif‘,,,,',',',',',',',',',',',',',',',',',',',',',',',',',',',',',-,-,-,-,-},',',',',',',',',',',',',',',‘,,,',',',',',',',','é
-1 | | | ]

20 biect ' 70 120 170

..................... abiest sentes Time (scc)

Puc. 9. Iosunmonnas crabmasrocts TV-mogemorpa menu N2 1 0TpaboTKa eé JTOKATLHBIM KOPPEKTO-

powm.
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Takum obpazoM, ipeaBapuTEeIbHBIE TPOBEPKH CUCTEMBI U OTJIAIKa MTPOrPAMM MPOU3BO/IH-
JIUCh C MCHOJb30BAHNEM HMCKYCCTBEHHOMN 3BE3JIbl CIIEKTPAJIBHOIO KOMILIekca N2. Boiia BbisiB-
JieHa 1pobJieMa C MO3UIMOHHON cTabuiibHOCTHIO T V-ttogacmorpa mesu. [lepuoaudeckoe cme-
menne no Beprukaiu gocruraer 2.5 crpok (0.37-0.35”). Jlns HOpMAIbHO# SKCILIyaTaluu KOp-
peKTopa 3Ty IpobjeMy B JajbHERINeM C/IeayeT PelIuTh, HAIPUMED IOCTABUTH APYIYIO IHO/I-
cMOTPOBYIO Kamepy ¢ BbixogoMm Ha [13C marpune (B AaHHBI MOHEHT MCIIOIL3YeTCs CTapast
"knaccudeckass” kamepa Ha DJIT).

C pyroit CTOPOHBI 3Ta OCOOEHHOCTH MO3BOJINJIA OTJIAXKUBATH CUCTEMY Ha ~JIBUKYIIEMCS
obbekTe. Ha puc. 9. mokazana paboTa mporpaMMbl YIIPaBIeHHsT KOPPEKTOPOM B STHX YCIOBHU-
sax. VI3 Takux 3amnuceit MOXKHO C/ieJIaTh BBIBOJI, YTO IIYMOBasl JOPOXKKA ONPEIeeHUs EeHTPA
obbekTa Mo ouHOYHBIM Kajpam TV-uzobpakenus ne npessimaer 0.05” (0.35 nukces).

[TozunuonHasi HeCTaOUILHOCTH MEIIAeT OTPEIE/ISITh MEXaHUUYeCKUe XapaKTePUCTUKH TTPU-
BOJIa, XOTs U3 CPaBHEHHUs pa3Maxa KPHUBBIX IO KOOpAuWHATE Y, MOXKHO CJejlaTh KOCBEHHBIi
BBIBOJI YTO BO3MOXKHBIH JIIOPT B MeXaHUKe KOPPEKTOpa He MpeBbInaer 1.5 mara JBUTaTesIst
(0.09”). Jng ompenenenus: XapakTepa 3aJep:KKH 0TPabOTKH MPUBOAA OBLIN CIeJaHbI 3ali-
CH MHOTOKPATHBIX TMEPUOINYECKUX IBUKEHUN KOPPEKTOPA ¢ MOCTOSHHON CKOPOCTHIO. 3aTeM
OHM CBEPTHIBAJUCH (YCPETHSINCH) MO MEPHOAY YTOOBI YMEHBIIUTH BKJIAJ OT TO3UIUOHHOM
HectabunbHoctu. Ha puc. 10. npuBeién pe3yibTaT OJHOIO M3 TAKUX SKCIEPUMEHTOB.

— center mesure
— — — - motor control
"""""""" difference

Puc. 10. Ycepeanéunniii rpaduk nepeesna MeskLy AByMsi TIOJOMKEHUAME C TIOCTOAHHON CKOPOCTHIO.

CrenaH BBIBOJ YTO NMPHUBOJL MOXKHO PACCMATPUBATh KaK IIPOCTOE allepPHOIUIECKOe 3BEHO C
7 =03—-04umn =04-0.5.
OTH 3HAYEHMS W OBLIU HCIOJb30BaHbBI BIAJbHENIIEM KaK MapaMeTphl MudpoBoro hpuabTpa.
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3.2 Pabora koppeKTopa 1o peajibHOI 3Be3]1e

CucreMa JOKaAJILHOIO KOPPEKTOPA ¥ IIepBasl IPeABAPUTEIbHASI BEPCHs IIPOrPAMMBI I'HIAPOBa-
HHUs OBLIH TIEPBHIN pa3 oMpoOOBaHBI BO BpeMsl TeXHU4YecKux Hoveit 6-7.05.2001. Kak MunuMym
eé paboTa 0CBOOOXK1aJ1a HAOII0IATEIsI OT HYJHOTO MPOIECCa THANPOBAHUS JJId APYTroil pa-
60Thl MM oTAbIXa. K ciaexyroreit Texundeckoit Houn 3.06.2001 mporpamma ObljIa JOTOTHEHA
yIpaBJeHueM U perucTparueil.

Ha puc. 11. npeacraBiena 3aouch IPOIECCa COIPOBOXKICHUSA 00beKTa B CEBEPHON 30HE
(A=159.4° Z =42.6°, V4 = —0.7"/s,V; = +3.9"/s) Kauecro n3obazkenust Gb1710 OKOJIO 3”.
J171s1 O1eHK Y BKJIaJ1a JIOKAJIbHOTO KOPPEKTOPA YIIPABJIEHNE UM OTKJII0YAJIOCH (HO COXPAHSLIOCH
rugupoBanue depe3 ACY uro6bl HEHTD 3Be3/bl B CPETHEM OCTABAJICS HA IIEJIH ).

70 170 270 370 470

+1

Yobj("’)

-1
+1 ¢

Ycor(’’)

0 O 270 370 470
Sotrector position Time (sec)

Pwuc. 11. 3anucs pesyabraTos ruamposanust ¢ JOKaIbHBIM KOPPEKTOPOM 1 6€3 Hero.

[To sToii 3ammcu OB paccYUTaH HAOOP PACCTOSHUIN /10 NMEHTPa TAXKECTHU M300parkKeHus
3Be3/Ibl, & TaKKe CpeJHHe 3HAYEHHUsl ITOTO PACCTOSHHS HA YYaCTKaX C BKJIIOUYEHHBIM U BbI-
KJIIOUEHHBIM JIOKAJIbHBIM KOppeKTOpoM. Pe3yibrar npejcrasien Ha puc. 12. Bepxuss kpubas
— WHTEerpaJjl OT HUXKHEH (HAKOIJIEHHAs CyMMa YKJOHeHuit or mentpa). CpejHue 3HAUEHUS C
BKJIIOUEHHBIM KOPPEKTOPOM cocTaBaaioT 60-70% 0T 3HAUEHUS ¢ BBHIKJIIOYEHHBIM.
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Puc. 12. Tosenenne PACCTOSIHUS [I0 LIEHTPA, TSXKECTU U300paKeHUs 00bEKTa.

4 TlopsiIoK BKJIIOYEHNS U KOHTPOJIS annapaTHOi YacTu

1. [IpoBepuTh BCe COeTUHEHNS COTJIACHO CXeMe TIOIKJIIOUEHUS:

T ' R
SBM |COM2 RS-232 | . Baex i ol  Brox
| = - 1 [
| | onhueckuit [ | —| ynpasnenus KOppeKTopa
(Sky) DB25  DB25| npeoGpas-nb — i \? neuratenasiMa 2PM19  2PM|9

——=220v | .
AmnnapatHast (k.210) Hacmur-2

2. Bmounts TymO1€p nutanus npeobpasoraress RS-232 B komuaTe 210 u BHIKIIOYATE/H
nuTaHusd Ha 6Ji0Ke ynpasienus B Hacmur-2.

3. IIpokoHTpO/IMpPOBATH CBEYEHUE 3€JIEHBIX CBETOJMOJIOB Ha OJIOKE mpeodpa3oBaTe.isi
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RS-232 u BuyTpu 6/10Ka ynpasJjieHus asurarensMmu. X cBedenne CUrHAIU3UDPYET O Ha-
JIMYMYU CUTHAJIAa Ha BBIXOOE ONTHYECKOro nepeiarduka. CBedeHne KPACHOI'O CBETOJIM-
0/1a CUrHAJM3UPYeT 06 OTCYTCTBHM MPUHUMAEMOro curHasa (T.e. 06PBIB ONTHYECKOMH
JIMHUM, OTCYTCTBHUE MUTAHWS HA JPYTOM KOHIE M T.JI.).

4. JIyis OTKIIOUEHUS allapaTyphl BHIKIIOUYATL TUTaHUE Ha OJI0Ke mpeobpa3oBaTesist
RS-232 u 6;10Ke yupaB/ieHusi JBUTATEISIMH.

5 IIporpamma local guide

[IporpaMmma JI0KaJbHOIO T'HJA CYIIECBYeT TIOJ JAByMsI uMmeHamu: local guide init u lo-
cal_ guide. [1pu 3amycke depe3 mepBoe UMs OHA TPOU3BOAUT HAYAJIBHYI) YCTAHOBKY JIOKAJIBHO-
r0 KOPPEKTOPa B IEHTPaJIbHOE ToJI0KeHue. J1e10 B TOM, 9TO JaTIYNKOB 0OpaTHO# CBS3U B HEM
HET, BCE JeslaeTcd 10 CYETY IMAroB, €UHCTBEHHBIMU TOYKAMU OTCUYETa ABJISIOTCS KOHIEBBIE
BBIKJIIOYATEIN, TIO3TOMY Y4TOOBI YCTAHOBUTH KOPPEKTOP B HAYAJIHHOE TOJIOKEHNEe HEOOXOIUMO
HAEXaTh HA HUX, a 3aT€M OTCYUTATH TOJOBWHY IWANAa30HA B 0OpaTHOM HanpasjaeHwu. [Ipu
3aBEPIEHUH CBOEI pabOTHI IIPOrpaMMa 3aMUCHIBAET TEKYINEe MOJI0KEHNe KOPPEeKTopa B (aii
local_guide pos. Ilpu 3amycke 1o BTOpPbIM MMEHEM ITPOTIPAaMMa BOCCTAHABJIUBAET TEKYyIlee
[0JIO’KEHNE KOPPEKTOpa u3 31oro ¢aitia.

Pasmep dpeiima TV-uzobpakenus ¢ KOTOpbIM paboTaeT MporpaMva mepeMeHHbI. OH
BBIOMPAETCsI ABTOMATUYECKH: OT MAKCHMAJBHOIO CTAPTOBOTO (HAYAIBHBINA MOMCK OObeKTa)
0 MUHUMAJLHOTO pabodero (compoBoxkjeHune obbekTa). MUHMMANbHBIE TMUPUHA W BHICOTA
dpeiima ceituac BoIGpanbl 0kosio 1.8 jpuanaszona koppekropa T.e. ~ 14.2" winu ~ 100 nukceneii.
Nx M0oxHO yBe/imuuBaTh UCHOJB3Ys Tapamerpsl kKondurypamun. Craprossrit dhpeiim Gepércs
b0 u3 KoHduUrypauum Jaub0 ycraHoBJIeHHbIH B tvimage. [Ipu HOpMaabHOM BbIJIEJIEHUN
o0beKTa MporpamMMa Oy/eT B KaxKJOM IMKJIe COKpaIlaTh pa3mep dpeiiMa, J0BOIsS €ro Jio
MUHUMAJIBHOTO (4TOGBI YCKOPUTH PaboTy), a MpHu JIFOOBIX Mpo0JIeMax ¢ BbIIeIeHIeM OObeKTa
OyJileT CHOBa BO3BPAIIATHCSI K MAKCUMAJIbHOMY.

Ecnu napasiensro 3anymena mporpamma tvimage, oHa Oy1eT TMOKa3bIBATH MPOIECC uTe-
HUSI KQJIPOB, KOHEYHO HE BCE KAJIPHI OIS, & C OOJIBITUMU ITPOITyCKAMH, T.K. PAO0OTAET C MEHb-
muM npuopureroM. C eé ITOMOIIbI0 MOYKHO OIIEPATHBHO MEHSITh 1IeJIb M'MIMPOBaHus (MbIIIKOI
B pexkume Point).

5.1 3amyck mporpaMMbl

B camy mporpaMmy JIOKaJbHOIO T'HJIa BKJ/IIOYEHBI TOJBKO (DYHKIHH KOTOPBIE HEOOXOIUMO
BBIIIOJIHATH B IPOIECCe THAMPOBAHUs C HAUBBICIINM IpuopuTeToM. Bee neiicTBus mo 3amyc-
Ky BCEro KOMILJIEKCA THAUPOBAHUS C YTEHHEM MapaMeTpPOB KOH(MUTYpAIUU, aBTOMATHIECKOi
peructparueit, HAUKaIe#l rpaduKOB U MaHEIbI0 YIPaBJIeHHUs BBHITOJHAIOTCS B CTAPTOBOM
KOMaHTHOM dpaiie.

[Iepen 3amyckoM THAXPOBAHUS HEOOXOAMMO YCTAHOBUTH TOUKY IIEJIM Yepe3 MPOrpamMMmy
tvimage. Eciiu nosoxkenue ¢ppeiima 3a/1aéTcs IBHO, 9Ta TOYKA JTO2KHA 00SI3aTEIHHO HAXO-
JUThCsl BHYTPH Hero. Beibuparh mpeasapuresbHo ¢peiim uepe3 nporpammy tvimage (kKak
510 ObLI0 B tvguide) Heobsa3aTebHO. MOXKHO 3amucaTh ero pa3Mepsl B daitie koudurypa-
MU, & MOJI0KeHne OyAeT BBIOpAHO MPOrPaMMOil UCXOs U3 HAYaJIbHOI TOUKH IIEJTH.
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5.1.1 CraproBbIii KOMaHAHBIN daii

Kaxk u cama mporpaMma OH CyIIecByeT moj AByMsl UMeHaMu: n2_ guide_init u n2_ guide s
cTapTa ¢ Ha4aJbHOW yCTAHOBKOW KOppekTopa u 6e3 Heé. OH mMeeT deThipe HEOOs3ATETbHbBIX
NMO3UIUOHHBIX ITapaMeTpa:

n2_guide [ ConfName [ Nadd [ TVchan [ Passwd 1 1 1 ]

ConfName — ums (daitna kKoHdUrypamnum, MOJHOE WM TOJBKO WMs 0€3 paciiupeHus .conf.
OroT (haita MoKeT HAXOAUTCs JTUO0 B TEKYIIEM CIpaBOYHUKE JinOO B mojcnpaBounukax Conf
u TVconf. Umsa koudurypamuu 1mo ymMOTIaHUIO MOXKHO HailTu B Hadaje Tekcra n2_ guide,
ceftuac 3ro nes_ slit.

Ocrasnbubie Tpu napamerpa Nadd T'Vchan Passwd ciyKat i1 OepaTUBHOM ITOIMEHBI TAKUX
’Ke TmapaMeTpoB u3 ¢aiiyia KOHMUTYpALUH.

5.1.2 TITapoas mocrynma k ACY BTA

JL1s1 BHITIOJTHEHUST KOPPEKIUA TIOJIOXKEeHUS TeJIeCKOIa, POrpaMMa, J0JI2KHa UMETh 3-if YPOBEHb
nmoctyma K ACY. CoOTBeTCTBYIONIHIT €My HIapoJib MOXKET 331aBaThCs B (baiiie KoHMUrypaun
WM KaK mapaMeTp TpH Bbi3oBe. Ecjm maposib 3aan HenpaBusibuo (Hampumep:”?”) mporpamma
3aIpalluBaeT ero BBOJ, C KJIABHATYPHI:

Password (ACS BTA for AccessLevel >= 3)

BBox mycToro maposiss IpUBOIUT K OTKJOUYeHHIO0 B3auMojaeicTeus ¢ ACY u BBIBOAY mpesy-
TIPeKIEHUS:

Warning! No password! -> No ACS BTA corrections!?

5.1.3 Perucrpaiiusg nmporecca TuIupOBaHNA

[Tporpamwma local guide BBITIO/IHSIET PETUCTPAIMIO CBOUX JIEHCTBUI €C/iU TTOIydaeT mapaMerp
RegFile. 910 b0 ums daitia KoTopsiil mporpaMMa, J0MKHA CO31aTh, 1u00 shell-komanma
IpeJBapéHHass CUMBOJIOM ’|” KOTODPYIO OHa JOJIKHA 3allyCTHTb ¢ OTKDPBITHEM Ha Heé pipe-
KaHaJja. Perucrpaius BBITOJHAETCS pACIedaTKOil TeKCTOBON TAOJUYKK BUIA:

Time Xc Yc Xgd Ygd Xcorr Ycorr Acorr Zcorr
7.59 -0.15 -1.51 +0.41 +0.57 -0.00 -0.00 +0.00 +0.00
8.12 -0.26 -1.15 +0.41 +0.57 -0.01 -0.01 +0.00 +0.00
8.72 -0.24 -1.256 +0.41 +0.57 -0.02 -0.03 +0.00 +0.00
9.23 +0.16 -0.92 +0.41 +0.57 -0.02 -0.04 +0.00 +0.00

Time — BpeMs OT CTapTa MPOTPAMMBI,

Xe, Ye — u3MepeHHOE TIOIOYKEHUe TeHTPa 0beKTa (OTHOCHTETBHO TEeJH),

Xgd,Ygd — monoxenune KoppekTopa,

Xcorr,Ycorr — TpeH; KOTOPBIl HYy2KHO KOppeKTupoBarh depe3 ACY,

Acorr,Zcorr — cymma Koppekiuii yxxe BoigaHHbBIX B ACY.

Ecnu Bzaumopeiicteue ¢ ACY BooOIEe BHIKIIOUEHO, TIOCTIETHAE YeTHIPe KOJOHKY He BBIBOIST-
cel.
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Perucrparus BoinoHsieTcs b0 B KaXKJI0OM IUKJE, MO0 Yepe3 BpeMeHHOW WHTepBaJl 3a-
nanubiit napamerpom RegDelay.
Ecmun napamerp RegFile orcyrcByer B kon(urypamwm wim mycT KOMaHIHBIH daiii

n2_guide TPOW3BOJUT €r0 ATOMATHYECKOe HA3ZHAUEHWE IO MPABUIAM TIOXOXKHUM HA, TPUHSI-
Toie B NICE-e:

LGdata/YMDD/1gYMDD_NNN
Hampumep 7-it ¢aiin 3-ro urons 2001 roxa:

LGdata/1703/1g1703_007

5.1.4 WMuamkamusa rpadpukoB

B xomangnom daitne n2_guide mpou3BOAUTCA TPOBEPKA €CTh JIM JOCTYN K IrpadUdecKOMy
JIUCILIEIO0 TIOb30BaTeId. B mpuHIune MoXKHO paboTaTh M B YHCTO TEKCTOBOM peXKUMe He MC-
MOJIb3ys TpadUIecKuX BO3MOKHOCTeH. Ecam mocTynm ecTh M permcTpanusi TpOU3BOIUTCS B
daitn To 3amyckaerca mporpamMma rmoda i TpaduiecKoro mpeacTaBIeHus JaHHBIX TTOSTB-
JIAIOIUXCA B 3TOM (baiie.

B nogBuBmeMcs okHe MOXKHO MeHSITh MacIITabd B JBa pa3a KAaBUNIaMU <,> U MEHITh
mpesesibl HHAUKAIuK (¢ABUTATh rpacuKn) HA MOJOBUHY OKHA KJIABUIIAME +,-.

Ecnu Bam He Hy:kKHa peructpaius B aii, HO X0UeTCs UMeTh WHIUKAIWIO I'paduKOB,
MOYKHO 3alicaTh KOMaH/Iy WHAWKAIIMU B MapaMeTp UMeHU perucrpanuu. Hampumep:

RegFile="|xmoda -geometry 400x300 -n10000 -x0:180 -y-3:3 -c12:10:4:2"

5.2 YmnpaBJjeHHe IIPOIECCOM T'UANPOBAHNUS

[Iporpamma local guide BocnpuHUMAaeT IPOCThIE OJITHOOYKBEHHbIE KOMAH/Ibl CO CTAHIAPTHOTO
BBOJA. B koMmangHoM aitne n2_ guide BrIOMpaeTCcsa BapuUAHT €€ 3ammycka Jubo B KOHBeiiepe ¢
rpadhuvecKoii MaHe b0 ynpaBjieHus Jubo 06e3 oHoit. B mocmeanem ciydae KOMaHIBI ITPOCTO
BBOJISATCS C KJIABUATYPHI.

5.2.1 YVYmnpasJjieHue OT KJaBUATYPhI

( — BBIXOJ| U3 TPOTPAMMEI
P — may3a, ImpeKpalieHne YTeHuss ¥ 00pabdOTKU KA pOB

r — npojosKeHne (OTMeHa may3bl)

g — MOJKJII0UeHUe JIOKAJTBHOTO KOPPEKTOpa

S — 3aIpeT WCIOIh30BaHU JJOKAJTBHOTO KOPPEKTOpa

t — ucnonpzoBaTh Koppeknuio yepe3z ACY Temeckona

1 — He Tporars Tenxeckomn

+,- — yBeJInueHne yMeHbIIeHNe HAKOIIeHUs Ha 1 Kajap

nN —rme N=1,...,9,0 — ycranoska Hakomiaenud 1,...,9,10 kaapos
—,T,J,— — cMemenue e M TUAMPOBAHNS HA MOJITHKCEIS.
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5.2.2 VYunpasJjenme ot maneau control.tcl

DTO OTHOCHTEJIHHO MPOCTasi rpaduueckas maHe b HamucaHHas Ha wHTepnperatope Tel/Tk.
[Ipu kTUKaHUYM MBIMIKOW €€ KHOIIOK OHA BBIJIAET HA CTAHJAPTHHIN BBIBOJ Te YK€ CaMble OJTHO-
OyKBEeHHbIE KOMAH/IBI.

=1 | ocal Guide Control Panel o
Graber Loc.Corr Tel.Corr J |
AN | Fause | Naddl + | = | on | Off | on | Ot | B | y | . | Gt |

5.3 Ilapamerpsr nporpamMmmbl. PaiisTt KoHpuUryparun

Jlna obecnedenuss THOKOCTH ¥ TEPECTPAUBAMOCTH TOJ, KOHKPETHbIE OCOOEHHOCTH ANMapaTy-
pol (rmaBEBIM 00pazom ocobenHoctu TV-cuctemsl) u ycaoBust Habmomenuit mporpamva lo-
cal guide mveer mabop mapamerpos. BayTpu mporpaMmbl Jj1s KarkJO0To Iapamerpa 3a-
muTo” 3Ha4YeHUe 1Mo ymosdanuio. HoBble 3HaveHusI mapaMeTpoB MPOTrPaMMa CUMTHIBAET TTPU
cTapTe depe3 IlepeMeHHble OKpyxKenusd. B komananom daitne n2 guide nepen ctapToM cob-
csenHo nporpammsl local  guide cuntbiBaerca daitn Kondurypanuu u oOHapy KeHHble B HEM
ompesiesieHus] TIepeMeHHBIX 3arpy»KaioTcs B okpy:keHune. CoOTBETCTBEHHO CHHTAKCHUC (aiiia,
KOH(UTYpAIMH J0JKEH COOTBECTBOBAThH urepnperaTtopy shell. T.e. # — 3nHak KoMMeHTapHsI,
napameTphl 3a1a10Tcs B hopme "MImsa=3HadyeHue”, ecii B CTpOKe 3HAYECHHST HY2KHBI ITPOOEJIbI
€€ CIIeIyT 3aKJII0UYNTh B KaBBIUKH.

YacTh mapamMeTpoB CBSI3aHHBIX C BbIJIEJIEHUEM W IEHTPUPOBAHUEM O0hEKTa U MEePecuéTOM
JaHHBIX 718 TochbLIkn Koppekiumit B ACY, coBIagaroT TaKOBBIMU W3 Nporpammbl tvguide.
CobcTBenHO u3 eé (aitioB KOHDUTYpaIUK UX U caeayeT Oparh. T.e. ecau TpedyeTcs co31aTh
KOH(UTYpAIWIO TapaMeTPOB JIjIsI HOBOT'O BapuaHTa HaOoaeHuit uam HOBO# TV-cucrembr
HY>KHO CHAYa/1a HACTPOUTH T'MJIMPOBaHUE B nporpammve tvguide moab3ysiCh BO3MOXKHOCTSIME
eé rpacduyeckoro marepdeiica.

Cnucok napameTpoB obmux ¢ tvguide:

e TVsystem — uma T'V-cucrembl, BRIBOAUTCS TIPU CTAPTE;

e TelFocus - ums pabouero dokyca (CPF, N1, N2), kourposupyercst npu pabore ¢
ACY;

e PosAngle — annmapatHublit yros “noBopoTa” oceil KOOpAWHAT;

e Xscale — ropuzonTaibHbIil MacmTab, T.e. pa3Mep MUKCESsT B YIJIOBBIX CEKYHIAX;
e Yscale — BepTuka/sbHBINH MacITa0;

e FlipX - ropusoHTabHBIN 3epKaTbHBIA mepeBopoT (yes/no);

e FlipY — BeprukaibHblii 3epKagbHbIil IEPEBOPOT (yes/no);

e Nadd — uucji0 HaKaIJIMBAaeMbIX KaJIPOB;

e CorrFactor — muoxkurenn gius AA, AZ orcoinaembix 8 ACY;
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CorrDelay — 3azexka (cex) Ha orpaborky AA, AZ Teneckonom;
ObjLevel — 3nauyenue ypoBHsI BblIeaeHUsT 00beKTa B equHunax “ 0 HaJ (pOHOM;

MinSquare — MEUHUMAJBHO JONMYCTHMAas ILIOMAJIb 00bEKTa B KBAaJIPATHBIX YIJIOBBIX
CEeKYHIaX;

Crucoxk Ipo4Yux napaMeTpoB:

TVchan — nHomep kanasa rpaboepa 0-3;

CorrFactorA,CorrFactorZ — pasnenbubie Mmuokuresnu ais AA, AZ (smecro Cor-
rFactor);

Passwd — nmaposib 3-ro yposus jgocryna Kk ACY, npu HenpaBHJILHOM Hapojie OH Oy-
JIeT 3alPOIeH [IPH 3allyCKe IIPOrpamMMbl, ecid naposib mycr(””) win napamerp Boob1e
oTCyTCTBYyeT mporpamma osiokupyer pabory ¢ ACY;

XStepScale,YStepScale — macmtabbl TPUBOJOB, T.€. pa3Mephl IMAroB B YIJIOBBIX Ce-
KyHIax

XStepPix,YStepPix — apyroit BapuanT 3a1aHus MaciTaboB — YHUCIO IIAroB B IHK-
cejie n300parkeHust

XStepFlip,YStepFlip — o6parnoe HanpaB/ieHue JBUXKEHHs [0 TOPU30HTAJIM ¥ /WK
BepTHKAIH (yes/no);

CorrFactorX,CorrFactorY — muoxurenn (Ko3bOuIneHTs yCuaeHus) B3MepeHHbIX
PACCOTIaCOBaHMI, ¢ WX MOMOIIBI0 MOYKHO YAaCTUYHO KOMIIEHCHPOBATH TPOOJIEMBI CBS-
3aHHBIE C HEMPOTOPIHOHAIHLHBIM CMENEHNEM [EHTPA TsIKeCTH 00beKTa Pa3pe3aHHOro
I[eJIBIO;

TauX,TauY — nocrosHHBIEe BpeMEHU MPUBOIOB;

RegFile — uvsa mocrosguaoro daiina uiu shell-komauasr ”|command” st perucrpa-
UM PE3YJIbTATOB TUAMPOBAHUS, €ci OHO 1ycTo(””) uau mapaMerp BOOGIIEe OTCYTCTBYeT
B KoMaHHOM aitne n2 guide mepen crapToMm nmporpammbl local guide Oyner as-
TOMATHYECKH C(POPMUPOBAHO OUEPETHOE UMST;

RegDelay — MunuMasbHbli meproj perucrpanuu (Cex.);

PointX,PointY — Haya/bHOE MOJIOXKEeHNEe 00 beKTa Ha SKpaHe, IPU OTCYTCTBUHU OepeTcs
yKa3aHHOe MBIIIKOH vepe3 tvimage;

FrameWidth,FrameHeight - nauansusiit pasmep dpeiima, mpu orcyTcTBUN 6€PETCS
yCTaHOBJIEHHOE B tvimage;

FrameXO0,FrameYO0 — nauanbHoe monoxkenue peiima(ieBbiil BepXHUA yrou), npu
OTCYTCTBUH IOJIOKEHHE BHIOMPAETCs TaK YTOOBI IEHTP COOTBECTBOBAJ HAYAJIHHOMY IIO-
JIOXKEHHUIO 00'bEeKTa;

MinWidth,MinHeight — MmurnMmaibHBIe TUPUHA U BbICOTa (peliMa, HOPMATBLHO OT-
CYTCTBYIOT, C UX TIOMOIIIO MOYKHO YBEJIMYUBATH MUHUMAJIbLHBIE PAa3Mephl ~3alluThie” B
nporpamme (14.2x14.2” = 100x100).
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6 IIpunoxenue. Vcnosib3yemble BbIYUCJIUTEJIbHBIE AJITO-
PUATMBbI

CraTucTudeckue aJropuTMbl HCHOJIb3yeMble B mporpamme ruauposanus local guide nns
obpaborku ¢dpparmenTa TV-uzo0parkeHuss B OCHOBHOM B3SIThI U3 Y2Ke IKCILTYATUPYyEMO# 1po-
rpammbl tvguide. OHU JOMXKHBL 06Ja7aTh CBOicTBaME pobacmuocmy (T.e. YCTORYIABOCTH K
Pa3IMYIHBIM OIMUOKAM, TOMeXaM, HCKaKeHUSIM B M300parkKeHUsX ¢ pasandubix 1V-kamep) K
CUTYaIUsIM BO3SHUKAIOIIAM B PEAJbHBIX YCIOBHUSX HAO0AeHu . [JIaBHBIM Pe3yIbTaToM 0K~
Ha OBITH peaju3alus NPUHINIA He Haspedu IpU padoTe C JIOKAJIbHBIM KOPPEKTOPOM U TeJie-
CKOIIOM.

6.1 Omnpenenerne ypoBHd U aucnepcuu (poHa

Anropur™m mosikeH 006J1a/1aTh HEYYBCTBUTEIBHOCTHIO K HAJIMYUIO sIDKOTO OO'bEKTA, €C/U KO-
HEYHO OH HEe 3aHMMaeT OOJBIIYI0 dYacTh ¢peitma. [IpousBomurcs oOpaboTka HAKOIJIEHHOTO
dpeiima 1151 onpejiesieHust CTATUCTUYECKUX T1apaMeTpoB ¢oHa. Vcnosb3yercst urepaTuBHbIi
MeToJ] "obpe3annoit” rucrorpammbl. Pazmep rucrorpammbl — 6554 sjiemenTa.

1. Cnauasa cocrapisiercs 2pybas NOaHAS rUCTOrpaMma ¢ padmepom bokca 10. Oua mnepe-
KPBIBaeT BeCh JAuana3oH 3Hadenuit £32767. ITo neit onpeznensierca nepsoe, npubJinKéH-
HOe, 3HadeHue meauanbl Med.

2. Boibupaercs jauanal3on st moyHot rucrorpammbl Med + 3277 or MeuaHbI.

3. DTa orpaHWYeHHAs] THCTOIPAMMa, COCTABJISIETCsl ¢ pa3mMepom Ookca 1. 3HaUYEHUST BHIXO-
JISIIME 38, JIMATa30H MOMAA0T B KpaitHue GOKCHI.

4. CHoBa omnpeje/nsiercs 3HadeHne Meauanbl Med, 3areM HUXKHSISI TPAHUIA Jpor, OTCEKA-
omaasa 3% HukHUX 3Havenuil. HauanbHas BepxHas IDaHMIA CTABUTCA CUMMETPUYIHO
OTHOCUTEJIBHO MEIUAHBI jiop = Med + (Med — jpor)-

5. Ilo 3nauennsiv rucrorpammbl H; (re j B 1UATA30HE Jyot, -.., Jiop) BHITHCISIOTCS CPEHEE
snauenne Avr u mucnepcus Disp:

_ D JHj

Avr = ST
S Z(j—A'U'r)Z-H<
Disp = 0bga = =5

6. 3aTeM KOpPpeKTUpPYeTCd BEPXHSAA TPAHUNA Jiop = AUr + 2:0pgq U HOBTOPSETCS TIPEIbI-
gymmit mar. Beero gmenaerca 7 wrepanuii. B uTore BepxHsAA rpaHWIA JOIKHA OTCEYb
3HAYEHHUs] IPUHAIeKaIe 00beKTy U OKOHYaTeJbHbie Avr u Disp OyayT OTHOCHTCI K

domny.

6.2 BrigeneHue o0beKTa

Vcnonb3yercst TpuHIUI BbIeIeHHs — TOPOroBeiii ypoBeHb (threshold level). IToab3o-
BaTesib 337a6T B mapamerpax nporpammbl ObjLevel 3navenune ypoBHsI BblJieJIeHHE OObEKTa,
L. Cuntaerca 4T0 370 KomudecTBo <0 » HaJ| donoM. T.e. peanbHblil ypOBeHb:

Lev = Avr + Lobj'abgd
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CoBokymHOCTh THKCeselt co 3Hadenusimu > Lev cumraercs obbekToMm. Pekomenmyemoe
snadenue napamerpa ObjLevel nist HopmasibHoro dona pasHo 4. Pasymeercs: eciau 3nade-
Hust (poHA ¥ /MM Aucnepcust 3aBbllleHbl (HApUMED OYeHb HEPOBHBIH, "ropbarsiit” ¢doH, wiu
OH WCIOpPYeH HAKOIUIeHWeM ’BepTukaabHO# mosnocaroctu” meméBbix CCD-kamep) 3HaveHue
Lop; IpuxouTCsa UCKYCCTBEHHO 3aHHKaTh. V1 HA000pOT, eciii B 00BEKT JIe3yT “3Be31000pa3-
Hble” apTedakTsl TV-KaMepbl uin ciydaiinbie bayKTyalun IIyMa, 3HadeHne Lqy; IPUXOIUTCS
MCKYCCTBEHHO 3aBHIMIATH YTOOBI OCTABUTH TOJHKO TOUKH O0HEKTA.

6.3 Kpurepnii ects/HeT 06beKT

AnropuT™M THAMPOBaHUS 00A3aTETHHO JIONYKEH BKJIIOYATH B ce0d HEKOE PEIIaioliee MPaBUJIO
0 KOTOPOMY TPOTPAMMa PeIIaeT MOAXOAUT BBIJAEJEHHBIN O0BEKT JJIsi MCIOJIb30BAHUS VI
OH TIOJIO3PUTEILHO CJIa0BIfl U Jiydllle HUYero He jesarh. Hanpumep, rugupoBaHue I0>KHO
aBTOMATHYECKH TTPEKPAIATHCS TPHU HANOI3aHUM 00JIaKa WU "3aKPYYMBAHUU BBICOKOTO Ha-
npsizkenusi. Kpurepuit 101>KeH 3a/1aBaThCs 110J1H30BaTE/IEM U OBITh OY€Hb TPO3PAYHbIM’ JJIsi
HEro.

B nannOii mporpaMMe HpUHAT IPOCTOI NPHUHIWI, B KOTOPOM II0 W3BECTHOMY pa3Mepy
MUKCeJIs ONpeJeigeTcs IO b 00beKTa B KBaAPATHBIX YIVIOBBIX ceKyHaax. [losp3oBaresnnb
3aJlaeT B mapamerpax nporpammel MinSquare — MUHUMAJIbHOE 3HAUYEHHWE ITOH ILIOIIAIN,
MCXOMs U3 YCJIOBUi HabOIIOIEHUIA.

6.4 IlenTp obBeKTa

JI1s1 ompeieieHnst KOOPAMHAT IeHTpa 00bekTa X, Yo NCIONb3YeTCsl METO/I IIEHTPA TAKEeCTH
(1-ro MmomeHTa).

_ Ez-[w
XC - ZZ Imy

_ Ylay
YC’ —_— EI(I;y

3aech Iy, 3HaYeHNe MHTEHCUBHOCTH HaJ, ypoBHeM (pOHA B IMKCeJIe C KOODAUHATAMHU T, Y.
CyMMupoBaHue IPOU3BOAUTCS JIJIsi BCEX TOYEK, MPUHAJIEKAIUX K BBIJIEJIEHHOMY O0BEKTY.

6.5 PaccoriiacoBaHue ImoJiozKeHUud

V3mepennsbie "nuKce/bHbIE” KOOPAMHATHI IEHTPa 00beKTa CPABHUBAIOTCS C IOJIO0XKEHUEM IeIN
Xtags Yiag- PesynpraTr nomMnoxkaercsd na Sx, Sy — MacmTadbl, T.e. pa3Mepbl IIMKCeJd B YIJIOBBIX
CeKyHJaX, 3ajJaBaeMble B mapameTpax mporpaMMbl Kak Xscale u Yscale.

AX = Sx(Xc - Xtag)

AY = SY(YC - Y;tag)

6.6 Ilepecuer KoopaAMHAT AJ KOPPEKINU TEJIECKOTIA

Ecnu ycranossien mapamerp mporpammel FlipX — ropu3oHTaIbHOE 3€pKAIbHOE OTParKeHUE,
o AX = —-AX.

Ecmun FlipY — BepTukanbHOe 3epKajbHOe oTpaxKkenue, To AY = —AY.

Jamnee AX, AY nepeBogurca B Tesneckonabsie AA, AZ ¢ ucnonb3oBanueM OOBIYHBIX GOP-
MyJI TIOBOPOTa HA YTOJ (:

AA = AXcos(p) — AY sin(p)
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AZ = AXsin(p) + AY cos(p)

B napamerpax nporpamwmbi 3agaércss PosAngle — yron, onpejensieMbiii yCTAaHOBKOIM arma-
parypsl HAO/IOIAaTEs U €€ KOHCTPYKIuei. Byaem ob6o3Hadars ero ¢p,,. Criocod BeraucieHust
© 3aBuCHT OT (pokyca Teneckona. /Ing [P yuurwsiBaeTcss yroa moBOpOTHOrO ctosia Py, s
N1,N2 — nonoxkenue TpyOsI 10 Z.

o s II® — yrom p = Py — @py
o st N1 — yron ¢ = 180° + Z — Ypy
e it N2 — yron o = 270° + Z — oy

e musa N2 eme AZ = —AZ

6.7 IIudpoBoit buabTp

g nudpoBoit GUIBTpANUN UCTIONB3YETCIETCI PACUET MPOCTOTO ATIEPHOAMIECKOTO 3BEeHA!

b()p + bl

— X(t
() a0p+a0

Y(t)—

Ije a 1 b — mapaMerpsl alepuoIuIecKoro 3BeHa.
To ectb uucnenHoe perenue auddepeHnuaIbHOr0 YpaBHeHHsS 1-TO TMOPSIIKA:

d dx
aod—i—kaly:boa—kblx (1)

Boruuciienusi BBINOJIHAIOTCS 110 PEKYPCUBHOU (bopmy.ie:

_ y(n—l) (20,0 — A tal) + 2b0 (.Tn - -T(n—l)) + At bl (.Tn + x(n—l)) (2)
Yn At aq + 2ay

rIe:
® I, U T(y_1) — TEKyIlee U NPeIbIIAyIiee BXOIHbIE 3HAYCHU,
® Yy U Yp—1) — PE3YJbTATHl PACY€Ta Ha TEKYIIeM U NPEbIIYIIeM IIare;

e Atf —mar mo BpeMeHu. /I/is1 MOBBINIEHNS TOYHOCTH OH JIOJI?KE€H OBITH MHOI'O MEHBIIIE YeM
UK ruaupytomeii mporpammel. Ceitdac ucnonbs3yercsa mar At = 0.01cex.



