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ABTOMaTHU4yeckaa oopadborTka n punsrpaumns
AaHHbIX MHOrOJIy4€BOIro 3X0JIOTUPOBAHUS
B peLleHUn UH)XXEHEepPHbIX 3aaay

I A. I'puns, I1. I1. Mypsunyes, C. C. Tumos

B nocneanee Bpemsi B Haueil cTpane
AKTHBU3UPYIOTCS padOThl 110 LIHPOKOMACHI-
TaOHOMY OCBOCHHIO OOraTcTB MOPCKHX MECTO-
POAKACHHU, PACIOIOARKCHHBIX HA APKTHYCCKOM
weiabdhe. OHUM U3 YCII0BHI YCIICIIHOTO Bbl-
MOJIHEHHS JTAHHbIX IPOEKTOB OY/1CT BHEAPCHHE
MEePeI0BLIX TEXHOJIOMHI BO Bcex 001acTaX, B
TOM uHciie u B odecrieucHue cdopa JJaHHbIX 0
MOABOAHOM pelibedpe u curyaunu. Peiennem
ITOMH 3a/1a4M CEro/iHs SIBJISACTCA IPUMCHCHHE
IIPOMCPHBIX KOMIUJICKCOB Ha OCHOBC MHOI'0-
JIY4eBbIX IXOJIOTOB CO CBCPXBBICOKOI paspe-
IIAIOLICH CITOCOOHOCTBIO.

[IpuOopHbBIH KOMIUICKC HA OCHOBE MHO-
roJIy4eBOI'0 IX0JIOTa Hpe/cTaBiser codoil
YHHUBEPCAILHYIO CHCTEMY JUlsl KapTorpadu-
pPOBaHMS AKBATOPHUIT H MHCIICKLHH 110/1BO/IHbBIX
00BEKTOB. DTH CHCTEMBI 1103BOJISIFOT HE TOJILKO
NPOM3BOINTE ACTAIbHBIC IPOMEPHI HA YHACT-
Kax Mpe/IionaracMoro CTpOMTEIbCTBA MOABO/1-
HOH HH(PACTPYKTYPbI, HO U KOHTPOJIMPOBATD
caM TMpOLECC COOPYKEHHS! MOABOJAHBIX 00b-
CKTOB, T. €. CTPOUTEIILCTBO OIBOIHOIO TPY-
OornpoBojia o1 JTana pa3padoTKH 1101BOAHOM
TPAHILEH /10 YKJIQ/IKH TOTOBOTO TPYOOIPOBO/1a
B IIPOCKTHOE 110J10KeHHE (pHc. 1).

Puc. 1. 3-D moaeb Tpacest 101BOIHOTIO
TPYOONPOBO/AA, YI0KEHHOIO 110 /IHY BOJ0OECMA.
[ny6una 5 M. Jlannbie nosyuenibl MHOTOIYUCBBIM IXOJIOTOM
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OO0BeM JJaHHBIX, MOTYYACMBbIX TTPH ChEM-
KC COBPCMCHHBIM MHOIOJIYYEBBIM IXOJIOTOM,
BKJTIOUAeT B cebst nonuyio 3-D undopmaunio
0 MOJABOAHOM pelibe(pe U 00BbEKTaxX, pacnoso-
KCHHBIX Ha IIOBEPXHOCTH JIHA.

[IpH BBINOJIHEHHH TPOMEPOB HA yYacTKE
cpe/iHell BeJIMuMHbL 0011ee KOTHYCCTBO H3-
MCPCHHI JIOCTHIACT HECKOJILKHX MHIJLIMOHOB
TOUCK.

Bmecrte ¢ poctoM oObema 1oJiyuaeMoii
HHpOpMaLHK, YBEIHUYUBAIOTCA TpeOOBaHNS
K CKOpOCTH 00padOTKH JAHHBIX: 3a4acTYyIO
pe3y/bTaThl IPOMEPa HYKHO MPEAOCTABHTL B
TCUCHHE HCCKOJIBKMX 4acoB. DTO aKTyallbHO
npu padorax, CBA3aHHBIX CO CTPOUTE/ILCTBOM
MOPCKHX TPYOOITPOBOIOB, I/1¢ TpedyeTcs noi-
Hast nHdopmaums 06 ucclie/lyeMom paiioHe B
KpaTyalllHe CPOKH.

Conepxanue 00JbLINX BIYHCIHTEILHBIX
LICHTPOB Ha 0a3e NpOMEpHBIX MapTHIl Caull-
koM goporo. CnejgoBarelibHO, HEOOXOIHMO
C03/l1aBaTh ABTOMATH3UPOBAHHBIC CUCTEMDI
oOpaboTkn n uinbTpalu MaccuBa JlaHHbIX
mHoroayueoro npomepa (ACO®). B sTom
clydae npopexuBaloT AaHHbIC, OTOpaKoBbIBas
HCKAUEeCTBCHHBIC M3MEpPEHHU U H30aBasAACh
OT H30BITOYHBIX JIAHHBIX, OCTaBJISAS TOUYKH,
HEOOXO/IMMbBIC U5l TTOCTPOCHUS pelibeda u
KOHTPOJIs 110/IBOAHON CUTYaLMK.

OaHUM M3 BAXKHBIX KpHTEPHEB (pHiIbTpa-
LMK JJAHHBIX SABISETCS TOYHOCThL OnNpejelie-
HHS TITYOMH, 101 KOTOPO#H ClIe/lyeT IOHUMAaTh
TOUHOCTb MUCTIpaBICHHBIX 1yOouH. [lpu omnpe-
JICJICHUH TOYHOCTH I71yOHH HEOOXO/IMMO KOJIH-
4ECTBEHHbIM 00PA30M ONPEACIIATL HCTOUHHKH
MH/IMBH/1yaJIbHBIX MOIPEUIHOCTEH.

Cneayer oObEAMHUTL BCE HCTOYHHKH
NOrpelIHOCTEH JUIS MOJYyUYECHH CYMMAapHOi
nepenecennon norpemnoctn — TPE (Total
Propagated Error). TPE Bkintouaer B ce0s Bee
BHYTPECHHHUE TIOIPEIIHOCTH CHCTEMbI cOOpa
JIAHHBIX; TOIPEIIHOCTH: ONPEAesIEHHs KOOp-
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JINHAT; CKOPOCTH 3BYKA; W3MEPCHHUI YpOBHS
BOJIbI M yueTa €ro u3MeHeHus; oopaboTku
MOJIYYEHHbBIX JaHHbBIX.

B 1o xe Bpemst TPE siBnsiercs «anpuophoii
OLIEHKOIH», KOTOpas 1oJIy4aeTcsi B pe3y/ibrare
pacuera «Oro/pKeTa NOrpeiHOCTEeH» B MPe/o-
JIOXKCHHUM, YTO BCC IOTPCHIHOCTH HE3aBUCHMBI
H MOJYHHAIOTCS 3aKOHY pacrpeaesieHust 0ns3-
KOMY K HOPMaJIbHOMY. « ATIOCTCPHOPHAS» KE
OLICHKA PAaCCUYHUTBIBACTCA NyTEM CTATUCTHYEC-
Koi1 00padoTkn nupopmainm o yduHax, T. €.
MyTEM aHAJIN3a [EPEKPLITHI U I1epeceUcHMi ¢
KOHTPOJIbHBIMHU rajicamu [3].

TPE, onpenenennas craTMCTHYECKH Ha
95%-0M ypOBHE JIOBEPHTEIILHOMH BEPOSITHOCTH,

ITO BEJIMYMHA, KOTOpasi UCTIOJIBL3YETCS IS
OMHCaHMs! JOCTHIHYTOH TOUHOCTH 11yOnH. Be-
muunny TPE cneayer perucrpupoBars BMecTe

[Ipn umnopre gaHHbIX B cuctemy oOpa-
OO0TKH K PUIBTPALIMH METAIAHHBIC YYaCTBYIOT
B IIPOLIECCE MPOPEKHUBAHUA H OTOPAKOBKH
H3MepeHuil (puc. 2).

Oneparop cHCTEMBbI CAMOCTOSATEIILHO
NMPUHUMACT PEIICHUE O MPHUTOJHOCTH HJIN
HENPUTOJAHOCTH JIAHHBIX, OTOPAKOBAHHBIX
[POrpamMMOH.

Yersepras pejakums crieliMalibHOI 11y0-
mukaunn Ne 44 cranjapra MexiyHapo/iHOi
ruaporpadguueckoil opraun3alin Ha rHJIpo-
rpapuueckue cremkn or 1998 r. ycranasim-
BACT CJIC/IYIOILME CTAH/1apPThl HA IPOU3BO/ICTBO
poMepHbIX padoT. ChEMKH ANIATCS HA YCTbI-
pe kareropuu: ocodas, 1, 2 u 3 (tadu. 1).

JLis BblumMcICHUS TIPE/ICIbHBIX TOTPEl-
HOCTEH TOYHOCTH TIYOMH J0KHA ObITH HC-
nojb3oBaHa popmysa:

CO 3HAYCHHEM IITYOMHBI B BH/IE METa/1aHHbIX.
[IpeanoyTurenbHO, 4TOOBI MeTa aHHbIC

ObuIn B MpoBoii hopme n cocrapisan He-

OTHEMIIEMYIO HACTh MOJCBBIX JAHHbIX.

Ja' +(/7><¢/):.

I71€ ¢ — CYyMMa BCEX MOCTOSHHbIX BHYTPECHHUX
MOrpeIHOCTeH cucreMsl; b — kodrpdpunmenr
3aBUCHMOCTH MOI'PEUIHOCTH OT ITyOHHBI;
d — rnyOuHa.

B ACO® QLOUD komnaunu QPS cran-
AaprTHbie GUIABLTPBL 0O0PabOTKH HACTPOCHDI
npoussoautesiem ACO® B cOOTBECTCTBUH €
TpedoBanusimu SP-44 u peakrupoBaHue nx
HE NPEyCMOTPEHO (pHc. 3).

Cranpaprabeie GuabTpbl padboTaior, uc-
nosb3ysa aaroputm Surface Spline (cruraiina
MOBEPXHOCTH). JlaHHBII OPHTHHAJILHBII aJIro-
puT™m Obl paspadoran KomnaHueit Marimeter
(Poccust) noa pykososictsom M. B. Kasanuesa.
AJNITOPUTM HCIIOIL3YET ANITPOKCUMHPYCMbIii
Crjlaiiil ¢ KOHTPOJUPYIOUICH CTCICHBIO arl-

Puc. 2. Habop chbemMouHbIX ra/icoB
MHOT0JIYHEBOI'0 IX0JI0TA ¢ MeTA/IAHHBIMH,
TOBOPSILIIMMH 0 HH3KOH /I0CTOBEPHOCTH
H3MepeHn Ha KpaiHuX Jiyuax

OcnoBubie TpedoBANNA K KATETOPHAM cheMok SP-44
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Paiionsl, B KOTOPBIX Paiionbl, Paiioubl,
PACCTOAHNC 1101 KHIIEM HEe oncanible B 0co0oii HC ONHCAHHBIC
AOCTHIACT KPHTHYECKHX n 1-0ii kKaTeropusx, B 0c00oil, |-oii

HAUCHNI ¢ rmyounamu 10 200 m u 2-0if Kateropusx

— S — 1 - —

Paitonn
¢ myGnamu
20 100 m

Tunnuneie
paiiobl

Tounocts \
1LIAHOBOI 2™ S M+5 % ryouns 20 M+ 5 % myOnnbl 150 M+ 35 % rmyOunn
HPHBAZKH

Tounocts = e J
a=025m; a=0.5m; a=1,0mMm; a=1,0mM;
HCIPABIACHHBIX

= h=0.0075m h=0013m h=0,023 M bh=0023m
11yOMH

He npumensercs 4'

100 %-¢ odcne-
JIOBaHME Jina

BoiMoxkH0, B OT/1C/LHBIX
painonax

B ornenasnnix

Obasarcnbho 3
paitonax
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