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METARRYPIHS

ABTOMOTHYECKOE YyrNpaBieHUue
OCTOHOBKOM NMpokKara

AnekcaHap Hpyros, Mrops Nepycanumos, Bauecnas Mapkosud, Butanmsi PeibkuH,
Aptém KOnarixaHos

B craTtbe onMcaHa cucTeMa aBTOMATMYECKOrO ynpaeneHus OCTOHOBKOM npokara.

D,ﬂﬂ onpepgeneHns NnoJsiIoXeHNda NPoKATa NPpMMEHEeHA onTUYeCcKas Kamepa. YI'IdeﬂeHMe
NPMBOAGMMU POJIbIAHIOB OCYLLECTB/IAIOCh C MOMOLLbIO KOHTPOJIJIEPOB NO CneunasbHOMY
QAnropuUTMmy. PacckazaHo o ApYMHUMNAX onpejesieHMsa KOOPAMHAT NPOKATA U yNpAaBJieHUs

NPUBOAAMM.

[1Ipu npousBomcTBe Mpokara B MeTall-
Jypruu (puc. 1) MpUCYTCTBYIOT orlepa-
LIMU, CBI3aHHbIE C OCTAHOBKOI rOpsiyero
MpoKaTa B 3alaHHBIX TOYKAX POJIbIaHTa.
Kak mpaBuio, octaHoBKa mpokara Mmpo-
MU3BOIUTCS BPYUHYIO omnepatopamu. Orre-
paTtop BU3YaJbHO OMpenessieT TeKylllee
MOJIOKEHUE MpoKaTa U, yIpasJisisl IPUBO-
JlaMU POJIbIaHTa, MPOU3BOIUT OCTAHOBKY
rpokata B TpedyeMoit mo3uiuu. Eciu ko-
JITYECTBO TOUYEK OCTAHOBKU HEBEJINKO, TO
IUTSI TOYHOM OCTAHOBKHU TTPOKATa UCTIONb-
3YIOT BBIABMXXHOUW MEXaHWYECKUU yIop.
[Mpu 3TOM 3amava omepaTopa CBOIUTCS K
TJTABHOMY CHUKEHUIO CKOPOCTH U TIOBO-

Puc. 1. MpoKatHbIit uex

Iy TIpoKaTa Ha Majioif CKOPOCTH K MeXa-
HU4YecKoMy yropy. Takoii cmoco6 ocra-
HOBKM BITOJIHE TIPUEMJIEM TIPU HEBBICO-
KoM Temrie rmpokara. OgHaKO TpU BHICO-
KOM TeMIIe TpoKara (0 5 IITaHT mpoKaTa
B MUHYTY) Harpy3ka Ha orepaTopa BO3-
pacTaer, ¥ Ha obecTieueHe PUTMUIHOCTU
MPOKATKW OKa3bIBAeT BIUSHUE KBATUbU-
Kauus camoro onepatopa. Oco6eHHO 3TO
KPUTUYHO TIPU TIPOKATKE CTPOUTEIBHBIX
GaJiok.

Ilpu octaHOBKEe TpOKaTa C MOMOIUIBIO
MEXaHUYeCKOTo yropa MPOUCXOIUT yaap
TOp1I0B TIpokara 06 yrnop. Eciu nmpousso-
NIATCSI TMPOKATKA ILUTAaHT TPOCTOTO ceye-

HUS (KBaapaT WIK KPYT), 3TO HE SBIISIETCS
CYILIECTBEHHBIM, OMHAKO B clydae Ipo-
KaTKU CTPOUTEIbHBIX OaloK TpHU yaape
TOPLIOB LUTAHT 00 YyIOp MOTYT 00pa30BbI-
BaTbcs AeeKThl HAa UX KOHIIAX, YTO MpPH-
BOIUT K CHUXKEHUIO KOJUYECTBA TOTHOM
TPOIYKIIVU.

[MpencraBiasieTcst  11e1€CO00pPa3HBIM
pa3paboTaTh aBTOMATU3MPOBAHHYIO CHC-
TeMy YIpaBJeHHsI OCTaHOBKOI MTpoKarta B
3agaHHON no3uuuu. [Tpuuém s moBbI-
LLIEHUS BBIXOJA TOJHOTO MIpoKaTa HE00X0-
IUMO HCKJIIOYUTb MEXaHUYEeCKUi yrop
KaK CpeJICTBO OCTAaHOBKH.

EctecTBeHHBIM 00pa3oM MOCTaBIEHHAs
3a/laya BKJIIOYaeT B ceOsl IBe MpPOOIeMBbl.
Bo-nepBbiX, HE0OOXOAMMO pa3paboTaTh
MOJHOCTBIO aBTOMATU3UPOBAHHYIO CHC-
TeMy TEXHUYECKOIo 3peHusl, KOTopasi oIl-
penessieT Hauuue U MoJoXKEHUE TopsSTurxX
LITAHT Ha posibranre. CucreMa TeXHU4ecC-
KOToO 3peHMS JOJKHA ObITh MOJHOCTBIO
aBTOHOMHOM, BblAaBaTh C HEOOXOIUMbIM
OBbICTPOIEUCTBUEM TOJOXEHMS IUTAHT U
He TpeboBaTh CIOXHOM HacTpoiiku. Bo-
BTOPBIX, HEOOXOAMMO pa3padoTaTh aBTO-
MaTU3UPOBAHHYIO CHUCTEMY YIpaBJIEHMS
MpUBOJAMU poJjibranra. Takas cucrema

Puc. 2. BHewHwuit BUp ontudyeckoi kamepbl R3M
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JOJIKHA TTPUHUMATH WH(MOPMAIIVIO O TI0-
JIO)KEHUW TITAHT OT CUCTEMBI TEXHUUEC-
KOTO 3peHUsI U Ha €€ OCHOBE BBIIABATH
(TI0 cTIeMaIbHOMY AJITOPUTMY OCTaHOB-
KW) yIPaBJSIIONINe BO3ACCTBUS HA TIPU-
BOJIBI POJIbIaHTa.

CucreMa yIpaBlieHUsI OCTaHOBKOIL
rpokara, CrocobHasi peiiatb MpuBeaEH-
HbIE 3a7auu, OblIa pa3paboTaHa U BHEMI-
peHa crnienaaucraMu HkHeTarnabeko-
0 METAJIypru4eckoro KoMOWHaTta U
00O «Ipymma kommanuit ACK».

ABTOMATU3UPOBAHHAS
CUCTEMA TEXHUYECKOIO
3PEHMUA

N3BecTHO HEMHOTO CHCTEM TeXHUYEC-
KOTO 3peHUsI, KOTOpbIE TTO3BOJISIIOT OIpe-
JEJATh TIOJIOXEHWE KOHIIOB IpoKara.
[Mpumep peanuzaniuy TaKOi CUCTEMBI TTO-
Ka3aH B padore [1]. E€ npuHIuIT OCHOBaH
Ha TOJTYyYeHUW Ha DKpaHe KOMITbIoTepa
11 POBOTO N300PAKEHNS TOPSTIETO CITUT-
ka. JUtst TO3UIIMOHUPOBAHMS Kpasi CITUTKA
OTHOCUTEJIbHO BBIOPAHHOW TOYKU POJTh-
raHra u300paxeHue ¢ TejaeKamMephl Mpor-
paMMHO COBMEIIAIOT C TPEIBAPUTEIHHO
(dopmupyeMoil KOOpAMHATHOU CETKOM.
Takas cuctema yrpoinaer paboTy orepa-
Topa, OHAKO OHA HE IO3BOJISIET aBTOMa-
TUYECKU TTPOU3BOIUTH PACUET KOOPAUHAT
MPOKaTa B peaTbHOM BPEMEHU U TTO3TOMY
HE MOXET MOCTABJSITh TaHHBIE B CUCTEMY
YIpaBIeHUS POJIbTaHTaMU.

B cooTBeTcTBUY ¢ TTOCTABIEHHOM 3a/1a-
yeii Obuta pazpaboTaHa cCOOCTBEHHAs CUC-
TeMa TeXHUYECKOTO 3PEeHMSI Ha OCHOBE
ONTUYECKNX KaMmep C JMHEWHBIMU MaT-
puYHBIMU (poTonpuéMHUKaMu. Ha puc. 2
MoKa3aH BHEIIHWM BUI pa3zpabOTaHHOU
onrtuyeckoil kKamepsl R3M. BDta Kamepa
TO3BOJISIET OMPENESATh KOOPAUHATHI Kpa-
€B 00BEKTOB B peXXMME PealbHOTO BpeMe-
Hu. OHa mpegHa3HayeHa Uil paObOTHI B
KaueCcTBE CAMOCTOSITENTbHOTO KOHTPOJIbHO-
U3MEpUTETbHOTO TIpubopa, a Takxke B
CcOCTaBe aBTOMAaTU3UPOBAHHBIX CUCTEM
yIpaBIeHUs] METaLTyprUYecCKuM TPOu3-
BOJICTBOM.

B cocrtaB kamepnl R3M Bxogst onrtu-
YeCKMI U BJIEKTPOHHBIN Ooku. B onTu-
yecKOM 0JIOKEe pacrosiaraiorcsi 00beKTUB
U JIMHEWHBIM MaTpUYHbIM (HOTONPUEM-
HUK. DJIEKTPOHHBIN OJIOK COAEPXKUT IJ1a-
Tl ALLIT m1st oumppoBKY BUaeocUrHaia,
OJIOK MUTAHUS U BCTPOEHHBI KOMIIbIO-
tep popmara PC/104 (PCM-3350 pupmbl
Advantech). Cxema M KOHCTPYKLIUS
SJIEKTPOHHOTO 0JIOKa BO MHOTOM Takue
Ke, KaK y 2JIEKTPOHHOTO 06JI0Ka ONTUYeC-
KOTrO H3MepHUTesisi CKOPOCTH TMpoKara,
npeacraBjieHHoro B padore [2]. OcHoOB-

Tabnuya 1

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM 3NIEKTPOHHOro 610Ka

Temneparypa o6bekTa usmepenus, °C 01 500 go 1000
PaccrosHue fo 06beKTa M3MEpeHus, M 01 2 o 100
None 3peHuna L (Ha paccToanum 40 m), M He meHee 15
TouHOCTb M3MepeHua (Ha paccToAHun 40 M), MM He xyxe 30
Konuuectso o6HapyKuBaeMbIx Kpaés o8
Temn Bbiaauu nnopmaumu, Iy 50

Tun uHTepdeiica cBA3M Kamepbl RS-232/RS-485
Jlonyctumas Temnepatypa okpyaioueit cpeabl, °C 070 go +50
HanpsaxeHue nutanusa, B 220+10%
CreneHb 3aWUTbI IP45

Bec onTuyeckoro 6510Ka, Kr He 6onee 3
Pasmepbl onTuyecKoro 610Kka, MM He 6onee 190x125x260

lone 3peHns kamepbl
" LWraHra LtaHra
OnTuyeckas
Kamepa

Puc. 3. B3aumHoe pacnonoxeHue 06beKToB
1 Kamepbl

Hble TEXHUYECKHE XapaKTepUCTUKU
9JIGKTPOHHOIO 0JIoKa MpeacTaBiIeHbl B
Taosm. 1.

Ha ¢oronpuéMmHuke kamepbl ¢ I0-
MOILIbI0 00BeKTHBa (OpMUpPYETCS M300-
paxeHue obbekTa. IIpocTpaHCcTBEHHOE
pacrnpeje/ieHle MHTEHCUBHOCTU U3JTyde-
HUs 00beKTa Ha (OTONMPUEMHUKE OIpe-
JeJIsieTcsl KaK reoOMeTpUYECKMMU Xapak-
TEPUCTUKAMU ONTUYECKOW KaMephbl, TakK
U camMuM obbekToM. Ha puc. 3 moka3sa-
HO B3aMMHOE DPAcCIOJIOXKEHHWE KaMepbl U
0OBEKTOB.

Onruueckasl KaMepa pacrosiarajiach Ha
paccrosinud 40 MeTpOB OT TPaeKTOPUU
NBIDKeHUs 1ITaHL. Ha Takom paccrositHuu
I PUHA TIOJIST 3peHUST KaMephbl COCTaBMJIa
15 meTpoB. [InvHa 1mTaHr 0OOBIYHO HaXo-
IWIach B AuMarnasoHe oT 6 10 12 MeTpos,
MO2TOMY Ha TpPaKTUKE OKa3aJloCh, YTO
MaKCUMAaJIBHO B T10JIe 3peHUsT KaMephI TT0-
magalor 4 kpas mraHr. Potorpadus,
NpejAcTaBleHHas Ha puc. 1, chenaHa c
MecTa MOCTOSIHHOTO pa3MellleHUs Kame-
PbI, a pucC. 4 OKa3bIBa€T MECTO pa3Melle-
HMSI KaMephl Ha 3Tare NCITBITAHW.

Puc. 4. PasmelLieHne onTU4eCcKoi Kamepbl
NpyY UCNbITAHUAX

M3o0paxeHue oObekTa mocie ouud-
pOBKHU BujaeocurHaia rnepenaércs B O3Y
BCTPOEHHOTO KOMITBIOTepa B BUIIE MaCCH-
Ba MHUKCEIBHBIX aMITTUTY. [JIMHa 3TOTO
MaccuBa (N) COOTBETCTBYET KOJIUYECTBY
MMMKCEJIOB TMHEWHOTO OTONPUEMHIKA, a
3HaYeHWe KaXJIOro 3JIeMeHTa MaccuBa
MPOIOPLMOHATIBHO OCBEIIEHHOCTH COOT-
BeTCTBYyMOIIero nukcena. Ha puc. 5 noka-
3aH TIpUMep TUMMYHOTO MAacCHBa IHK-
cesibHbIX amruuTyn (A). Kpasm uzobpa-
KEHUU OOBEKTOB, HAXOISIIUXCS B ITOJIE
3peHns] KaMephbl, COOTBETCTBYIOT pe3Kue
neperuoObl BuaeocurHaita. B mpumeHEH-
HOM aJITOpUTME ToJlaraeTcs, 4TO THK-
ceJIbHast KOOpAMHATa Kpasi COOTBETCTBYET
MTOJIOXEHUIO TOYKM Ha BUAEOCUTHAJE, B
KOTOpOW TiepBasi TPOM3BOIHAS UMEET JIO-
KaJIbHBIT MaKCUMYM, TIPEBBIIIAIONINI TTO
a0COJIIOTHOU BEJMYMHE HEKOTOpOoe 3a-
IaHHOEe TIoporoBoe 3HaueHue. Ha mumar-
pamMme puc. 5 0003HaYeHBI TOUYKHU, COOT-
BETCTBYIOIINE KpasiM M300pakeHUit 00b-
€KTOB; B 3TUX TOYKaX TepBasi MPOU3BOJI-
Hasl BUACOCUTHATA WMeEeT JIOKaJIbHbIE
MaKCUMYMBI TT0 aOCOJIIOTHOU BEJIMINHE.
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Puc. 5. U306paxkeHne 06bEKTOB B Nose 3peHUA KamMepbl B BUAE MAcCMBA NUKCENbHbIX aMMIUTYA

Kpome mnukcenbHOU KOOpPIMHATBI, Kax-
JIOMy OOHapy>X€HHOMY Kparo MprcBauBa-
eTCsl 3HaK, COOTBETCTBYIOIIUI 3HAKY MTPO-
W3BOJHOI BUIIEOCUTHAIA B 9TOU TOUKE.

Ha cnenyroiem iiare ajiroputMa pac-
YyéTa OMpeneIoTCs pealbHble KOOPIU-
HaTbl KpaéB 00beKTOB. B Kamepe npuHsi-
Ta JIMHelHas 3aBUCHMOCTb peajbHOM
KOOPAWHATHI Kpasi OT €€ IMUKCEeJIbHOTO
3HavyeHus. [anee mpuBomutcs dhopmy-
na (1), ucmonb3yemast B KaMmepe ISt Tie-
pecuéTa MUKCEeTbHBIX KOOPIMHAT KpaéB
B peayibHBbIE.

KR; = GAMMA x (KP; — SHIFT), (1)

rae KP; — nuKcesbHasg KOOPAMHATA i-TO
Kpag o0bekTa [rmukcen], KR; — peanbHasg
KOOpJIMHaTa i-ro Kpas oObekTa [MM],
SHIFT — nukcenbHass KOOpAWHATa pe-
TBHOI TOYKHU, KOTOpasi IPUHUMAETCS 3a
HYJIEBYIO TOUKY PEaIbHON CUCTEMbI KOOP-
nuHart [mukcen|; GAMMA — ontuueckoe
yBenuueHne kamepbl. GAMMA paccun-
ThIBaeTcs 1o opmyre (2):

GAMMA = LR/ LP, 2)

rne LR — peaibHbll pazmep OOBEK-
Ta [MM], LP — pa3Mep oObekTa B MHUK-
CEJIbHBIX KOOPAMHATAX KaMephl [TTUKCe].

[Mo 3aBepuieHUn paboOTHI AITOPUTMA B
kamepe dhopmMupyercss UHGOPMAITMOHHAS
TejlerpaMMa, B KOTOPOIi comepKaTcs:

1 — KOJTMIeCTBO 0OHAPYXEHHBIX KPAEB;

KR(n) — MaccuB KoopmuHaT OOHapy-
JKEHHBIX KpaéB;

z(n) — MacCUB 3HAKOB MTPOM3BOIHON B
TOYKE Kpas.

IMocne BKJIIOUEHUs TUTAHUSI Kamepa
R3M mno nmocnenoBareIbHOMY MOPTY (MH-
tepdeiic RS-485) HenpepbIBHO BBITAET B
JIMHUIO CBSI3U MH(OPMALIMOHHBIC TeJer-
pamMmbl ¢ TemrioM 50 TejerpaMM B CEKyH-
nmy. JlnvuHa teaerpaMMbl — 32 Gaiita, CKO-
poctb nepenaun — 115 200 6om.

ITpu paGoTe B 1IeXOBBIX YCJIOBHUSX OMTH-
yeckasl KaMepa pacriojiarajiach Haj CTell-
JIAXKOM C TOPSTYMMM LITAHTaMU Ha BBICOTE
5 MeTpoB. B Takux ycioBuUsIX, 0COOEHHO
B JICTHUI TEPUOI, KOPIYC Kamepbl Ha-
rpeBayicst 10 Temiepatypbl 65°C, ogHaKo
HUKAKHUX MEp MO OXJIAXKICHUIO KaMepbl
He moTpeboBajoch. DjeMeHTHasi Oa3sa,
WCIIOJIb30BaHHAsI TIPU CO3IaHUM KaMe-
pbl, BIIOJIHE obecrieumyia e€ paboToCIO-
COOHOCTb TPU TaKUX TEeMIEepaTypHbIX
YCIIOBUSIX.

ABTOMATU3UPOBAHHAS

CUCTEMA YNPABJIEHUA

NMPUBOAAMMU POJIbIFrAHIA
ABTOMaTU3UPOBAHHAS CUCTEMa yIpaB-

JIEHUsI IPUBOIAMU pOJIbraHra o0Oecreyu-

BAeT BBIITOJIHEHUE CJEAYIOIIMX OCHOBHBIX

GyHKIMIA:

@ yIpaBJIeHUs NepeMEeNIeHUEM LITaHT Ha
CEKIIMSIX POJIbIAHTOB;

©® OCTAaHOBKHM IUTAaHT HAa CEKIUAX POJib-
TaHTOB M0 3aJaHHBIM TTapaMeTpaM;

Tabnuya 2

Xapaurepucmuu LWITAHr, NOCTYNAKLWMUX HA POJIbraHru gna no3MLMOHUPOBAHUA

[AManasoH ANUH WTAHT, M 0T 6 po 15
[AnanasoH Macc WTaHr, T 010,203
MakcumanbHas CKOPOCTb WTAHT, M/C 5,0
NMpocdunb wraHr Banka, kBagpar, kpyr
Temnepartypa wraHr, °C 01 500 o 800

® GOpMUPOBAHUS U OTOOPAKEHUS OTUETA

0 TIPOXOXIEHUN MeTajlla 4epe3 POjib-

TaHT;
©® OTOOpaXkeHMST TEKYIEro COCTOSHUS

000pYIOBaHUST W 3aTOTOBOK Ha POJTb-

raHrax.

[Ipn co3manuK aBTOMATM3MPOBAHHOIM
CHCTEMBI TpeOOBaJIOCh, YTOOBI CUCTEMa
MOTIJIa YIPaBJISTh MO3WLIMOHUPOBAHUEM
LITAHT Pa3IMYHOTO TTPOMWIIS U C Pa3HBI-
MU 3HauYeHUSIMU [UTUH. B Tabn. 2 mpuse-
JIEHBI XapaKTepUCTUKH IITAHT, MOCTyIa-
JOIIMX Ha POJIbTAHTU JIJIST TTIO3ULIMOHUPO-
BaHMUSI.

PonbranroBble CEKLIMU COCTOST W3
MPUBOIHBIX POJUKOB. KaxXmblii poiank
BpalllacTCs 3JICKTPUICCKUM IBUTATE]IEM
IIOCTOSTHHOTO TOKa MOIIHOCTBbIO 16 KBT.
Bce mBurarenu pobraHroBOM CEeKIIUHU
MOJKIIIOYEHBI K TPYIIIOBOMY TUPUCTOP-
HOMY IIpeoOpa3oBaTeslo, KOTOpHIA, B
CBOIO Ouepenb, YIpaBJsieTcsd COOCTBEH-
HOI cucTemoil ympaBieHus. Tupucrop-
HBII TIpeoOpa3oBaTeb — pPEBEPCUBHBIN
C pa3nesIbHBIM YIIPABICHUEM.

CucreMa ympaBlIeHUSI peajn3oBaHa C
MOMOIIbIO TPUHLUIIOB TOAYMHEHHOTO
PeryJIMpOBaHUS U COCTOUT U3 TPEX 3aMK-
HYTBIX KOHTYPOB.

BHyTpeHHUM KOHTYPOM SIBJISIETCS KOH-
Typ HanpskeHusi. OH MMOAYUHEH KOHTYPY
peryJIMpoBaHusI TOKA M HEOOXOIUM I
CIUIAXMBAaHUS HEJMHEWHOCTU BHEIIHUX
XapaKTEePUCTUK THUPHUCTOPHOTO Tpeodpa-
3oBaTesid. OObEKTOM YIpaBieHUs SIBIIsI-
eTcsl TUPUCTOPHBIN IMpeoOpa3oBaTeb.
B xauecTBe matuyuMkKa HampsDKEHUST UC-
MOJIb3YEeTCSI U3MEPUTEJbHBIN AETUTENb
HampsKEHUS.

KoHTyp Toka siBisieTCs BHEUIHMM IO
OTHOIIEHUIO K KOHTYPY PEryJrMpOBaHMSI
HanpstkeHus. KoHTyp peryiupoBaHus
TOKa TMpeaHa3HavyeH st (popMHUpOBaHUS
MEePEXOAHBIX TTPOLIECCOB B SKOPHOM LIeTH
JIBUTATEJISI U CTAOMIIM3ALIMU TOKA SKOPSI B
ycTaHOBUBIIUXCS pexumax. O0beKToM
yIpaBJIeHUs] BBICTYMAeT KOHTYP DPEryjau-
POBaHMSI HAMPSIKEHUS.

KoHTyp cKopocTU SIB/ISIETCSI BHEIITHUM
MO OTHOILEHUIO K KOHTYPY peryaupoBa-
HUS ToKa. B maHHOM ciyyae mpuMeHsIeT-
Csl KOHTYP CKOPOCTU C 0OpaTHOM CBSI3bIO
1o 3ac. OObeKTOM YIpaBICHMUSI SIBISIETCS
3aMKHYTbII KOHTYp peryJMpoBaHus TOKaA.

st orpaHWYeHUs] MaKCUMaJlbHOTO
YCKOPEHMSI pasroHa U TOPMOXKEHUS
LITAHT HA POJIbIaHIe CUTHAJ 3aJaHusl Ha
perynsitop ckopoctu (PC) npoxoaut ue-
pe3 3agaTyuk uHTeHcuBHOCTU (3U) miep-
Boro nopsiaka. KpyTuszHa xapakTepucTu-
ku 3U onpenensiercsi, UCXOAs1 U3 KPUTHU-
YEeCKOT0 YCKOPEHUs IPOCKaJIb3bIBAHUSI
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Puc. 6. CTpyKTypHas cxema nepemelyeHus U OCTAaHOBKM LUTAHT

MEXIy IITaHTOW U POJIMKAMU POJIbraHra.
BxomnbiM curHaiom mist 3 gaBnsteTcs
CUTHaJI, KOTOPBIM YIpaBjsieT oreparop.
ABTOMaTHMYECKOTO KOHTypa peryupoBa-
HUS TIOJIOXKEHUSI B CUCTeMeE yIpaBJIeHUsI
HeT. MakTUYeCcKH 10 CO3JaHUsI aBTOMATH -
3UPOBAHHOI CHUCTEMBI OOPAaTHOU CBSI3bIO
0 TIOJIOKEHUIO SIBJISIIICS OTepaTop.

OCHOBY pa3pabOTaHHOI aBTOMAaTHU3M-
POBAaHHOI CHUCTEMbI OCTAHOBKU COCTaB-
JIIET MOJEJb TIOBEACHUST OTIAEIbHOM
IITaHTW Ha pojkranre. Ha cTpykrypHOi
cxeMe, IPUBEAEHHOM Ha puc. 6, ToKa3aHa
00111asT UACOJIOTHS TIepeMEeIIeHUS U OCTa-
HOBKH ILITAHL.

CucremMa TeXHMYECKOTO 3peHMST (OITH-
yecKasi KaMepa) perucTpupyeT KOOpauHa-

Ty X}, Kpas IITaHTH, 3HAYEHNE KOOPANHA-
Thl X||| GUIBTPYETCS ¥ CPABHUBAETCH C 3a-
TAaHHOW KOOPAMHATON OCTaHOBKU Kpas
mwraHr X, CurHajg paccoriacoBaHus,
MPOIAS Yepe3 orpaHUYEHNE, MOJAETCS Ha
BxoJ, peryisitopa nonoxeHusi PI1. Pery-
JISTOP TMOJIOXXEHUS BbIIAET 3HAYEHUE 3a-
Hanvst ckopoctu V.. JUist KOMIIEHCAUK
MOMEHTA UHEPLIMU LITAHTU B KOHTYp pe-
TYJINPOBAHUS TIOJIOXKEHUS BBOAUTCS KOP-
PEeKILUS MO BBIYMCIEHHOW CKOPOCTU IBU-
keHust kpast mraHTu. CKOpOCTh JIBVIKE-
HUS Kpasi IITAaHTU BBIYUCIISIETCS KaK Mpo-
MU3BOJHAS IO BPEMEHUW OT KOOPAWHATHI
Kpasi TITaHTW. 3aTeM NaHHBI CUTHAJ
unbTpyeTcss M TpoITycKaeTcsl yepe3 or-
pannueHue. BblHOC curHama oGpaTHOI

CBSI3U TI0 CKOPOCTU B KOHTYP PETyJHPO-
BaHUS TIOJIOXKEHUSI BBIPAKAETCS] B BUIE
V) =2xV, — V(I)aKT‘ BrruucienHoe 3Ha-
vyenue V', mpoilna yepes orpaHuyveHUE,
MoaéTcsl Ha BXOJ CUCTEMBI YITPaBJICHUS
TIPUBOIOM.

B pesynbrare peaBapuTeIbHBIX KCITE-
PVMEHTOB TI0 YIIPaBJIEHUIO TPUBOIAMU
CeKIII pOoJIbTaHTa OBbLJIO YCTAaHOBJIEHO,
YTO Ha CYIIECTBYIOIIUX MPUBONAX TO3U-
LIMOHUPOBAHWE ITAHTU BO3MOXKHO TOJb-
KO Ha MaJbIX ckopocTsx. [1o aToit mpuuu-
He cucTeMa YIpaBJIeHUs] UCIIONb3YeT Ta-
KOU PpeTyJsITOp TOJOXEHUs, KOTOPBIi
OCYIIIECTBIISIET B TPeOyeMOii TOUKe pe3Koe
YMeHbIlleHre cKopoctu mraHru. [locre
9TOTO TIPOM3BOAUTCS TOUYHAs OCTAHOBKA
IITAHTU HA MaJIONl CKOPOCTH.

CTpyKTypHast cXema CUCTEMBI yTIpaBJie-
HUSI IPUBOIAMU POJIbTaHTa MPUBEIeHA Ha
puc. 7. Ilpu co3maHuu CUCTEMBbI ObLIU
TprUMeHeHbI KOHTposutepsl Tha WinCon
¢ onepartmoHHoii cucreMmoit Windows CE.
B xawecTtBe cpenctBa pa3pabOTKU HC-
moJb3oBanachk cpena ISaSGRAF. Ha puc. 7
TaKXe MoKa3aHa cXema yJacTKa posibraH-
ra, Ha KOTOPOM TPOU3BOAMUTCS TOPMOXKeE-
HHMe U ocTaHoBKa wmTaHTu. PoTobapbep-
Hble natunku ®b1 u ®B2 npegHazHave-
HBI JUTS 3aIlycKa [MKJIa TO3ULUOHNPOBA-
HUSI IITAHTH.

HAAEXXHAA NAMATL ANA XKECTKHX YCNOBUH

PROSOFT®

GA3LL-NAMATD

O®ULMANbHBIA AUCTPUBELIOTOP NPOAYKLMMN INNODISK

Ten.: (495) 234-0636 « E-mail: info@prosoft.ru « Web: www.prosoft.ru

CkopocTb yTeHus go 80 M6aiit/c
CkopocTb 3anucu go 60 Mbéaint/c
[0 2 MJIH LUMKNOB CTUpaHMA-3anincy
WHTepdeitcl Compact Flash v IDE

PaclumpeHHbIi TemnepaTypHbIii
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v
Lranra
®b1 ®B2
X
Mpusoa
Kamepa
HUB
Koutponnep

ABTOMATU4€CKOro ynpaeneHuns

Mone 3peHust Kamepsbi

MonoxeHune
TOYKN OCTaHOBA

KoHTponnep
PY4HOro ynpasneHns

MocT onepartopa

KopnopaTtusHas ceTb

Puc. 7. CTpyKTypHas cxema CMCTeMbI YNpaBieHUA NPUBOAAMMU POJibraHra

Ha puc. 8 npuBeneHa xapakTepucTuka
paboThl peryiastTopa mnojoxeHus. B eé
OCHOBE JIEKUT COCTaBHAsT (DyHKIIWS 3aBU-
CUMOCTHM CKOPOCTH 3adaHUsI Ha TIPUBO
OT KOOpIMHATBl Kpas IuTaHru; V .  —
OoropHasi KpuBasi CKOPOCTH, XUPHOM
KpWBOIi 0OO3HaueHa aKkThiecKass Kpu-
Bas 3amaHus. Takas 3aBUCUMOCTb WC-
TTOJIB3YETCSl Ha MPAKTUKE BO MHOTUX aB-
TOMaTU3UPOBAHHBIX cUCTeMax [3].

Ha HavanbHOM y4yacTke ormopHasi Kpu-
Basg V=V, e V,, — KoHcTaHTa. 3aja-
ya HaYaJlbHOTO yYacTKa — TIPOBECTHU
IITAHTY Ha MIOCTOSTHHOM CKOPOCTH JIO CJTe-
MYIOIIEeTO yJyacTKa.

B MOMEHT TpOXOXmeHUs TepeIHUM
KpaeM IITaHTH! TepBoro GoTodaphepHOTO
nmatavka (PB1) HaunmHaeTCs Mmpolece IMo-
3umoHupoBanusi. Ha mpuBon Beimagrcest
MakcuMajbHoe 3ananue V, =V . .
paTHO OTPAaHUYEHHOE ONIEPATOPOM JI0 He-
KOTOpPOTO 3Ha4YeHUs1. B MOMeHT rormana-
HUSI Kpasl IITaHTW B 30HY BUIUMOCTH Ka-
Mephl W TIOCJIe TIPOXOXIEHUS BTOPOTO
dorobapbepHoro natunka (PbH2) BeruMC-
JIsseTcsl 3HAYeHUWe CKOPOCTU [IBVDKEHUS
wtaHru V. JlaHHOe 3HauYeHue 3a1a€Tca

arra-

Ha TPUBOJ CEKIMU posibranra V, = V,p.
B MomeHt, Korma 3HadeHue V, = Vgp
MPEBBICUT COOTBETCTBYIONIEE TAHHOW KO-
OpIMHAaTe 3HAUYEHUE CKOPOCTU OIMOPHOM
kpusoit V| =V, (X), Ha mpuBoj Oyzer
nonasatecss V, = V_ (X) — 3sHaueHue
OTIOPHOU KPMBOK. 3amaya 3TOTO 3Tama —
CHU3UTb CKOPOCTb LITAHTU IO MAJIbIX 3HA-
yeHuil. [lo gocTUXeHUU KpaeM 3aroToB-
KU COOTBETCTBYIOIIEH KOOPAWHATHI (X))
HacTynaet nocneaHuii stan V, = V, »(X).
3aiava 3Toro 3Tamna — OCYLIECTBUTh TOU-
HYIO OCTaHOBKY

IITAHTM Ha MaJoH

ckopoctu. OmopHBIE H

kpusble V  (X) wu v,
Vom(X) umerot dop-
My KyOWMYecKux Ta-
pabout.
Hacrpoiika pery-
JISITOpa MOJOXEHUSs
orpenesnsieTcs] BbI-
60pOoM KOOpIMHAT
TOYKM TepeKIoue-
X X

H

HUS OIIOPHBIX KpHU-
P P ®b1  ®b2

BoIX V. u V, —

OcrajbHbIe UCIOJb3yeMble MapaMeTphbl
SIBJISTIOTCST (DYHKIIMSIMU 3TUX KOOPIMHAT.
Ha HayayibHOM 3Tare Co3MaHus CUCTe-
MBI OCHOBHOE BHUMaHME yAEJSIOCh CUC-
TeMe TeXHUYECKOro 3peHus. brmaromaps
WCTIOTb30BAHUIO OINTUYECKON KaMepbl
R3M ynanocw 1o6uthest Tpedyemoii Tod-
HOCTU oOTIpeneiieHus kKoopawHat. Ha
puc. 9 mokaszaH rpaduK 3aBUCUMOCTU
CKOPOCTH IITaHTU OT BPEMEHU TpU OCTa-
HOBKE C TIOMOIIIbI0 MEXaHUIECKOTO YIopa.
Ipaduk paccuuTtbiBasicst HA OCHOBE TIOJTY-
YEHHOU C TIOMOIIIbIO KaMepPhl 3aBUCUMOC-
TU TIOJIOXEHUS IITaHTU OT BpeMeHu. Ha
rpadpuke MOXHO BUAETH KojebaTelbHOe
NBIXKEHUE MITAHTU TIPU yIape 00 yrmop.

[Mocne ommagku COBMeCTHOIU pabOThHI
CHCTeMBbI TEXHUUYECKOTO 3PEHMS U CUCTe-
MBI YIIpaBJIeHUs] TIPUBOJAMU HEOOXOmM-
MOCTh B UCITOJIb30BAHNU MEXaHMYECKOTO
ynopa otnana. Ha puc. 10 mpuBencHa Tu-
MYHAas 3aBUCMMOCTb CKOPOCTU IITaHTU
OT BPEeMEHU TIPU TOJHOCTHIO aBTOMATU-
3UPOBAHHOI OCTAHOBKE.

I[paduk ckopocTu, mokaszaHHBII Ha
puc. 11, paccuuTbIBasICS HA OCHOBE TIOJTY-
YEeHHO! 3aBUCUMOCTH TOJIOXKEHUSI [IITaH-
T'Y OT BpEMEHU, KOTOPasi, B CBOIO OUEPe/Ib,
npuBeneHa Ha puc. 12.

Ha ocHoBe mosy4eHHbIX JaHHBIX MOX-
HO TIOCTPOUTH 3aBUCHUMOCTb CKOPOCTH
LITAHTU OT MOJIOXKEHUS TIPU aBTOMaTU3U-
poBaHHOI ocTaHOBKe. Takasi TUMUYHAS
3aBUCUMOCTD U IpeJcTaBieHa Ha puc. 10.

3aBUCUMOCTb CKOPOCTH, TOKa3aHHas
Ha puc. 11, XOpolIo COOTHOCUTCS C TE€O-
PETUUYECKOI 3aBUCHUMOCTBIO, TTPUBENEH-
HOI Ha puc. 8. PeaibHast KpuBasi CHUXKe-
HUSI CKOPOCTH LUTaHTU Ha puc. 11 umeer
JIBa y4yacTKa: MepBbIi y4acTOK — 3TO pe3-
KO€ CHUXXEeHHE CKOPOCTH, U BTOPOii yyac-
TOK — TMO3UIMOHUPOBAHUE IUTAHTU B
TOYKY OCTaHOBKHU. JlOCTaTOYHO BBbICOKasI
CTeNeHb COOTBETCTBUSI MEXIY TeOpeTH-
YecKUd OXMUIAeMbIMU U peajbHO TOJY-
YEeHHBIMU TapaMeTpamMu  JBUKEHUs
IITAaHTU TOATBEpAMJIa MPABUIBHOCTh

4

o2~ “on2

KoopauHat X m V. Puc. 8. Xapaktepuctuka perynaropa nonoxeHus (TopmosxeHue)
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V, m/c : :
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Puc. 9. 3aBUCMMOCTb CKOPOCTY LUTAHIX OT BPEMEHU NpU 0CTaHOBKE B PYYHOM

V, m/c
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Puc. 10. 3aBUCMMOCTL CKOPOCTHU LUTAHTU OT BPEMEHU Npu

pexume C UCnoJib30BaHMEM MexaHM4YeCKoro ynopa

aBTOMaTU3MPOBaHHOI OCTaHOBKe

Lym
- i V, w/c D i '
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Puc. 11. 3aBUCUMOCTb CKOPOCTU LUTAHTU OT €€ MOJIOKEHUA

Npy1 aBTOMaTU3MPOBaHHOM OCTAaHOBKe

BBIOPAHHOTO CTIOCO0a YIPaBIEHUS TIPU-
BOJIaMM POJIbI'aHTa.

PE3YNbLTATHI BHEAPEHMUSA
HoBuzHa u TpymHOCTU Tipu peau3a-
LIMM CUCTEMBbI TOTpeboBaiiu Oojiee Toaa
Ha pelleHue 3a1ad, CBSI3aHHBIX C pa3pa-
OOTKOI KaK CUCTEMbI TEXHMUECKOTO 3pe-
HUSsI, TaK U CUCTEMBI yIIpaBJIeHUsI TPUBO-
JaMM poJsibraHroB. OQHAKO aBTOMATU3M-
pOBaHHas crcTeMa ObljIa YCIIeITHO COo3/a-
Ha U K HACTOSIIIEMY BPeMEHU HaXOIUTCS
B aKTMBHOW MTPOMBILIJICHHOU 3KCILTyaTa-
MU yxe Oonee monyropa Jet. Cremyer
OTMETHUTh, YTO MPUBBIKAHNE K aBTOMATH-

Puc. 13. Moct onepartopa

Puc. 12. 3aBUCUMOCTb NONOXKEHUA LUTAHTU OT BPEMeHU

npy1 aBTOMaTU3MPOBAHHOM OCTAaHOBKe

3MPOBAHHOM CUCTEME TTPOU3OIILIO YIUBH -
TEJILHO OBICTPO, MOCKOJBKY OHA CHUJIBHO
obJsrerunia paboTy orepartopa (puc. 13).
BHenpeHue aBTOMaTU3UPOBAHHO CUC-
TEMbI YIpPaBJICHUS MO3BOJIMIO OTKA3aTh-
Cs OT UCIOJIb30BAHUSI MEXaHUYECKOTO
yropa Mpu OCTAaHOBKE MpOKaTta 1 TeM ca-
MBIM YMEHBIIUTb MPOLEHT OPaKOBaHHbBIX
mTaHr. Takxe CylIeCTBEHHO CHUXEHa
Harpyska Ha orieparopa MpH BBICOKOM
TeMrie mnpokatku. Omepatopy Ternepb
IOCTATOYHO HM3peKa KOHTPOJUPOBATH
TOT YYaCTOK POJIbIaHTa, T MPOU3BOIUT-
cs1 aBTOMaTM4ecKasi OCTAHOBKA ILTAHT, 1
B cllyyae HEOOXOAMMOCTHU TMEPEeXOAUTh

Ha PY4YHOI1 pexXuM yrpasieHus. B memom
Ha y4acTKe pOJIbraHra, rae yCTaHOBJEHA
aBTOMATU3MPOBAHHAS CHCTEMA OCTAHOB-
KU, Temepb IPUXOAUTCS OCTaHABIMBATDH
B PYYHOM peXMMe YIIpaBieHUs He Ooee
2% 1ITaHI, 4YTO UIsL CYIIECTBYIOILETO
MPOM3BOICTBA SIBUJIOCH XOPOLIUM PE3yilb-
TaTOM.

[TonyuyeHHble B pe3ybraTe pa3padboOTKu
CHUCTEMbl TEXHUYECKUE PELICHUSI UMEIOT
XOPOIIYe MePCIEeKTUBbI IS IPUMEHEHUST
B aHAJOIMYHBIX 3a1a4ax MO aBTOMAaTU3H-
POBAHHOI OCTAHOBKE IIpOKAaTa, HampH-
Mep, MPU ero COPTUPOBKE WJIM MPHU I10-
pe3Ke Ha 3aJaHHbIe JJTUHLI. @
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