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OBOCHOBAHME BBIFOPA AIIITAPATHOM YACTU KOMITJIEKCA JIJI
AHAJIM3A TEOMETPUYECKMX [TAPAMETPOB HUTE*

Boarun A.b.

(KocTpoMckoi#t rocy1apCcTBEHHBIN TEXHOTOTUUECKUN YHUBEPCUTET)

B pabome nposeoden ananuz mpebosanuil Kk annapamuou 4acmu KOMNIieKca 0is
ananuza ceomempuieckux napamempos Humet. Ha ocnose cghopmynuposanmnvix
mpeb0o8anUil npogedeH 8blO0P PAYUOHATLHO2O COCMABA 000PYO0BAHUS OISl
NOJYYeHUs OYUPDPOBAHHO2O U300PANCEHUST HUMU.
KitoueBble ci10Ba: mojaydeHue nudpoBoro n300pakeHUs, HUTH, CaMOKPYYCHBIC
HUTH, CKAHUPOBAHHE

ABTOMAaTHU3UPOBAHHBIN aHAIN3 TEOMETPUYECKUX MapaMeTrpoB HUTU [l]
NPEIbSBISECT ONpEleTCHHbIE TPEOOBaHUS K HCXOJHOMY H300paKEHUIO HHUTH H
napaMeTpaM yCTpPOMCTBA, C MOMOIIBIO KOTOPOTO 3TO M300paKEHUH MOXKET OBITh
MOJIY4EHO.

OCHOBHBIMH U3 3THX TPEOOBAHUM SBIISIFOTCS:

1. Pa3pemenue nzo0OpakeHus: He JOJDKHO ObITh MeHbIe 300 Touek Ha JIONM.
[Ipu Oomee HHU3KOM pa3pelieHUH JeTaau3alus dSJIEMEHTOB  HUTHU
HEJ0CTATOYHA, YTO HE TO3BOJISIET MPOBOAUTH ONEPAIUIO PACTIO3HABAHMUS .

2. 300parkeHne HUTH JOJKHO UMEThH CIEIM(PUISCKUE pa3Mephl, CBI3aHHBIC C
0COOEHHOCTSIMH n3ydaeMoro oobekTa. C 1eNbl0 YMeHbIeHus 1oau (poHa Ha
U300pa)KEHWH, YTO  TO3BOJUT  COKPAaTUTh BpeMs Ha  yJaJcHHE
HEMH(GOPMATUBHOW dYacTH wu300pakeHUs Tpu ero oOpaboTke MUpHHA
n300pakeHus nobkHa ObITh He Oosnee 30 mMm. JlimHA M300pakeHUs JTOHKHA
coctaBiaATh He MeHee 25 M. llocnmegHee cBs3aHO C TeM, 4YTO aHAIH3

IrCOMCTPHUUICCKHUX mapamMmcTpoOB npearoJaaracTcAa IMpOBOAUTH JJIs
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CaMOKPYYEHBIX HUTEH, UMEIOIIHUX YYAaCTKU C KPYTKOW pa3HOro HaIpaBJeHUS,
pa3le’eHHbIX HEKPYYEHBIMH Y4yacTKaMHU. MakcuMmamnbpHas [JIMHa Mepuoaa
KpyTKH Juisi HUTeH, Qopmupyembix Ha MammHax [ICK-225I1I°, moxer
noxoauth g0 240 mM. s mosiydeHHUsl JOCTOBEPHBIX JAHHBIX HEOOXOAUMO
uMmeTh He MeHee 10 moBTOpHOCTEN Ha OAHOM 00paslle HUTH, T.€ JJIMHA HUTH
OpelHa3HAaYeHHOM [JIsl  JanbHeiied oO0paboTkM, a 3Ha4YuT W JJIMHA
n300paxkeHuss nowkHa coctaBiATh 2400 mm. C  yderoM TOro, 4YTO
dbopMupoBaHuEe  M300pa)k€eHUsT  MOXKET  HayaTbCsi HE C  Havajia
COOTBETCTBYIOLIEH 30HBI KPYTKM HEOOXOAUMO J00aBUTH €lIe OAMH METP
JUTMHBI U300pa’KEHUs, T.€. OHO JOJIKHO COCTABIISITh HE MeHee 25 M.

3. OueBUHO, YTO M300pa)K€HWE TAKOW JUIMHBI TOJYYUTh B OJIHOM Kajape
HEBO3MOXHO. DOopMUpOBaHUE U300paKEHHS U3 MOCIEAOBATEILHOCTH KaIpOB
HAKJIaJbIBAEMBIX JIPYT Ha Jpyra HakJIaJbIBaeT OmNpe/eieHHbIe TpeOOBaHUs Ha
4acTOTy KaJpOB CHEMKH, KOTOpas OMpeAesseTcsi JJIMHOM OAHOro Kajapa ¢
TpeOyeMbIM BpeMeHeM OOpabOTKHM OJHOTO oOpasiia HUTH He Oojee 3 MUH.
[Tpu 5TOM CKOPOCTH NPOTSHKKM HUTH JOJKHA cocTaBiATh 0,14 m/c.

4. I'myOuHa 1Bera n300pa)KeHUs T0JIKHA COCTaBIATh 8 OUT T.K. IPU MEHBLIEM
3HaYeHUM 3TOTO IMapameTpa 3aTpydHEeHa paboTa aaropurMa paclo3HaBaHUs
YYaCTKOB  TEPEKpBITUS HUTEHW, OCHOBaHHAas HA  aHaJIu3€ IIBETOB

COOTBCTCTBYIOIMIUX YHYACTKOB.

Haubonee pacrpocTpaHeHHBIM YCTPOWCTBOM JJisi TOJYYEHUS! MEPBHUYHOTO
M300pKEHUS HHUTH SIBISICTCS IUIAHIIETHBIA CKaHep. Takoe yCTPONCTBO

npuMeHsutoch B padotax 3yoko JI.I1. [2] u KpacHora [3].

Uccnenyemas HUTH HamMarbiBajdaCch Ha JKPAaHHOM MOTOBWJIE HA «YEPHYIO
JOCKY» IOCJI€ YEro MpOU3BOAWIOCH €€ CKaHUpOBaHHE. PasmMep «4epHOM HOCKHU»
COOTBETCTBOBaN paszMepy nucta (opmata A4. B pe3ynprate CKaHUPOBAHUS
MOJIy9aeTCs HE CIJIONTHOE M300pakKeHUE HUTH, & COCTOSIIEE U3 OTPE3KOB JITTMHOM

0ok010 300 MM, BBIpE3aHHBIX U3 HUTH YEPE3 PABHBIC 3TOW JUIMHE NMPOMEKYTKU. B



Clly4ae HaMOTKHU C I1aroM 4 MM cyMMapHas JJMHa U300pakeHHs] COCTABIISIET A0
150 M, 4TO MPEBOCXOAUT YCTAHOBJEHHBbIE TPEOOBaHUS B AHAIU3UPYEMOW JIMHE
oOpa3ua. OTHAKO OTCYTCTBHUE CIIOIIHOIO U300paXeHUs HE MO3BOJISET MPUMEHSATh
YKa3aHHBIM METOJ Ul aHajlu3a CaMOKPYYEHOW HUTH. BapuaHTOM yKa3aHHOIO
METO/a SIBISETCA CKAaHUPOBAaHUE «UYEpPHOM JOCkM» ¢ JByX cTopoH. C
MOCJIEYIOIIMM COBMEIIEHHUEM COOTBETCTBYIOIIMX YYAaCTKOB HM300paKeHHsI HUTH.
[Ipouiecc coBMelIeHHE YYacTKOB HM300pa)K€HUs JOCTATOYHO TPYIOEMOK, KpOMe
TOrO OH TMPaKTUYECKM HE TOJAJAETCSd aBTOMATU3allMM, YTO CBSA3aHO C
NOTPEIIHOCTMHU 1Iara yKJIaJKd HATH HAa MOTOBUJIE NIPU (POPMUPOBAHUU «UEPHOMU
nockuy. OgHAKO U B 3TOM cllydyae He YJAeTcsl MOJYyYUTh CIUIOLIHOE U300paKeHue
HUTH, T.K. YYaCTKM HWTH, YJIOKEHHbIE Ha OOKOBBIE MOBEPXHOCTU JOCKH, HE
y4acTBYIOT B (opmupoBaHuu u3zobpaxenus. [loaTomy, HecMoTpss Ha TO, 4YTO
yKa3aHHOE YCTPOWCTBO, UMerolee B cpeaHeM paspemieHue 24002400 toyek Ha
TIOWM,  YIOBJIETBOpSIET TpeOOBaHUS MO pa3pelieHuI0 W 0o0ecredyrBaeT
dbopMupoBanue M300pakeHus ¢ TIyOMHOU 1BeTa 24 OUTa, OHO HE MPUTOTHO IS
pelIeHus MOCTaBICHHOW 3a]a4H.

Hcnonb3oBanue NPOTSIKHBIX CKAaHEPOB, pa3Mephl CKaHUPYyEeMOMl obiactu
KOTOPBIX COCTaBJISIIOT B cpeaHeM 11x29 MM Mo3BOJsieT yCTpaHUTh Pl
HEJOCTAaTKOB, MPUCYIIUX [UIAHIIETHBIM CKaHepaM. Pa3zpernieHue Takux CKaHEepOB
coctaBisier 10 500 Touek Ha AIOWM, YTO HECKOJBKO MPEBOCXOAUT MUHHMAIbHbIE
TpeboBaHus K m300pakeHuio. M Toropoe m3o0pakeHHEe MOIyYaeTcs B rpajaliusx
ceporo. OnHako cam TPUHIMN PaOOTHI ATOTO CKaHEpa HE MO3BOJSET PEIIUThH
IIOCTABJICHHYIO 3a/1a4y. [Ipy IBHKEHUN MO MOBEPXHOCTH CKaHEpa JAENIaeTCs CEpHs
MIHOBEHHBIX CHHUMKOB. IIpM 3TOM CHHMMKH, pacrosiaratorcsi ¢ HEKOTOPBIM
HAJIOKEHUEM, T. €. IEPEKPBIBAIOT APYT APYyTa JJI1 YMEHBIIEHUS pa3MEPOB IPU3MBI
U caMoro ckanepa. MroroBoe nzobpaxkenue Gopmupyercs cOOpKOH MOTydeHHBIX
CHUMKOB IPOrpaMMHBIM O00ECIIEYeHUEM CKaHepa. B cBsI3u ¢ TeM, YTO JaHHBIN THII
CKaHepa He MpeJHa3HAaYeH Uil TMOJYYEHHS KPYIHBIX HM300paKEHUN JIMHA
M0JIy4aeMoro U300pa)KeHusl COCTaBIAET nopsiaka 80 MM, 4TO SIBHO HEAOCTATOYHO

AJIA pCIICHHA MMOCTaBJIICHHOM 3aJa4H.



[IpuemnemMbIM BapHaHTOM pEIICHUS TOCTaBICHHOW 3a7add  BUIUTCS
WCTIOJb30BAaHUE CHUCTEMBI TEXHHYECKOT'O 3PEHHs C HCIOIb30BAHHEM TeJIeKamep,
MCTIONB3YIOMINXCS ISl HAYYHOTOo 00OpynoBaHUs. B "acTHOCTH ceMelcTBO Kamep
«BUAEOCKAH» [4]. B cocTaB cUCTEMBI I0JDKHO BXOIUTH YCTPOWCTBO MPOTIKKU
UCCIIETyeMOl HUTH, KOTOPOE OOECTEeUUT €€ MO3UIHMOHHUPOBAHUE B TOMEPEUHOM
HanpaBIEHUH, YTO TMO3BOJIMT YMEHBIIUTh TIOJIE€ 3PEHUS  KaMephl B
COOTBETCTBYIOIIEM HampaBieHuu 10 TpeOyemoi BenumuuHbl 20...30 mm. J[nuHa
KaJpa B TPOAOJIHHOM HANpPaBIEHUN TEOPETUYECKH HE OrpaHUYeHHA. Takum
o0pa3oM MJisi TOMYYEeHHs] HEMPEPHIBHOIO W300pakKeHHsS B 3aJaHHOW CKOPOCTHIO
npotspkku HUTH (0,14M/C ) TpeOyeTcs cheMKa ¢ 4acTOTOM 5 KaJipoB B C.

Kamepa BUJIEOCKAH-2020-2001 mo3BoisieT BECTH MaKpO-ChEMKY
o0bekToB ¢ paspemenueM 1600x1200 nwukcenedt mnpu pasmepe MHUKCENS
7,4x7,4 mxm. Tenekamepa TMOJHOCTBIO CHHXPOHM3UPOBAHA C MEPCOHAIBHBIM
KOMIIBIOTEPOM — KOHTPOJIJIEp MpuemMa u3odpaxkenus ycraHaBiubaercs B PCI-cior.
[Tomyuenue n300paxxeHus UAET B pealbHOM BPEMEHM — YacTOTa KaJpOB B CPEIHEM
cocraBisieT 7 kazapos/c. Takum oOpa3oM MOYHO MOJIY4aTh BbICOKOKAUECTBEHHBIE
N300pakeHUsl JUIMHHBIX YYaCTKOB HUTU. YIIPaBJIEHUE NOJYyUYEHUEM H300pa)kKeHUs
MOKET OBITh CHHXPOHM3MPOBAHO AaNIapatHO — IO TOJYYEHHIO BHEUIHETO
uMmnyiabca. Hampumep, ¢ BHEmIHEro yCTpOMCTBA NPOTSKKHU. [[d HacTpouku
TEJIEKAaMEep W MX YIOPABIEHUS NPUJIAraeTcs COOTBETCTBYIOIIEE IPOrPaMMHOE
obecrieueHue, a TaK ke OMOTUOTEKH I Pa3pabOTKU COOCTBEHHBIX MPHUIIOKCHHM.
Takum 00pazoM, HE BO3HHMKHET MpPOOJIEM COBMECTHMOCTH MEX]Y MPOrpPaMMHBIM
o0ecrieueHneM KaMepbl W IporpaMMmoil aHamu3a wuzooOpaxenus. llomyueHHoe
nzobpaxxenue nepenaerca Ha [IK B popmare bmp ¢ rimy6unoit uer 8 out. s
pellieHusi TOCTAaBJICHHOM 3ajJayd KaMmepa JIOJDKHa OBITh YCTaHOBJIEHA Ha
peryiupyeMoM IITaTHBE, a TaKK€ HEOOXOAMMO BHEIIHEE YCTPONCTBO MPOTSIKKU
HuTH. OOmas KOMIIOHOBKA ammapaTHOW YacTH KOMIUIEKCa JUJIsl aHajiu3a
reOMETPUYECKUX TMapaMeTpoB HUTU mpexacTaBieHa Ha puc. 1. K HemocraTkam

JaHHOT'O O60py,Z[OBaHI/I$[ MOXHO OTHCCTHU JIMIIb €TI0 BBICOKYIHO CTOUMOCTD.



. BN .

=N ,'©
S
2 ; _III_JTaT"'B 5. [laTymk Nno3nuyMoHMpoBaHUSA
e ) 6. AWK ANa CMOTAHHOW HUTWU
3. BobuHa ¢ HUTbIO 7 MK

4. MNpoTsKHOE YCTPOUCTBO

Puc.1
BBIBO/IbI

. Mcnone3yromuiics MeToj TojiydeHHs] IUGPOBOro H300paKeHUs HUTU C
MOMOIIBI0 TUIAHIIETHOTO CKaHepa HE YJIOBJIETBOPSAET BCEM YCIOBHSIM,
OpEenbsBIAEMBbIM JJI1  alnapaTHOM dYacTH KOMIUIEKCAa  OINpeAesIeHUs

ICOMCTPHUUICCKUX IMaPaMCTpPOB HUTEH.

. Ucnonp3oBanne s ModydeHUsT UUM(PPOBOTO  M300paKEHUS  HUTH
IPOTSHKHOTO CKAaHepa HEBO3MOXKHO II0 TPUYMHE TEXHOJOIMYECKOIO

OTpaHUYCHHUSI, 3AT0KEHHOTO B KOHCTPYKIIMIO CKaHepa.

. Mcrionp3oBaHue Teiekamep, MpeaHa3HAuYCHHBIX UISI CUCTEM TEXHHUYECKOIO
3peHUs, MO3BOJSET CO3[aThb YCTPOMCTBO I TOJYYEHHS IIEPBUYHOTO

N300paKeHUs yIOBIETBOpsItoIIee CHOPMYITUPOBAHHBIM TPEOOBAHUSM.
JIUTEPTYPA

. Bonrun A.b.O6paboTtka 1iudppoBoro n300pakeHusi CAaMOKPYUEHON HUTH IS

€ro H&HBHCﬁmCFO pacnno3HaBaHusg C LOCJIIBIO OIPCACICHHA 3HAYCHUSA H
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