METOJIB JIarHOCTYBaHHS Ta MPOTHO3YBaHHS TEXHIYHOTO CTaHy 3ac00iB TPaHCIOPTY, IO
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AHaJIi3 BUKOPUCTAHHA METOAYy CyOTPAKTHMBHOI KJacTepi3auii Npy cTBOPEeHi HeYITKUX
PEryJsTOPiB eJIeKTPOTiIPABIIYHIX CITIIKYIOUUX NpUBoAiB aBToMo6L1iB / B. M. lynsikos //
Bicauk HTY «XIII». Cepis: HoBi pimenns B cydacHux TexHosorisx. —X: HTY «XIII», — 2013. Ne 4
(978). —C. 69-73. —bibmiorp.:5 Ha3B.

B cratbe paccMoTpeHa 3ajada CO3AaHUS HEYETKOrO PEryJsTopa IJs 3JIEKTPOrHApPaBIMYECKUX
CIIeASIIUX TPUBOJIOB ABTOMOOWJIEH C HCIIOJNIB30BaHMEM MeETOJla CyOTPaKTHBHOM KilacTepU3alliu.
[IpoBeneHo uccrnenoBaHUe MEPEXOAHBIX MPOLIECCOB 3aMKHYTON CHCTEMBI 3JEKTPOTrHIPaBIMYECKOTO
CIIEASIIEr0 TPHUBOJA C HEUETKUM PErylIiaTopoM, a TaKkKe MHCCIeOBaHWE BIMSAHUSA MeETOoJa
CyOTpaKTHUBHOU KJIaCTepU3allMM HAa KAYeCTBO TAaKUX HEUETKUX PEryJIsITOPOB.

KuroueBble cj10Ba: HEUETKUM PETYJATOp, KiacTEpU3aLUs, IEKTPOTUIPABINYECKUN CIeAsIIni
MIPUBO/I, TPAHCIIOPTHOE CPENCTBO.

The problem of creating a fuzzy controller for étebydraulic servo drive vehicles using the
subtractive clustering is considered in the artidlee study of transient processes of closed system
electrohydraulic servo drive with fuzzy controllemd a study of the influence of the subtractive
clustering method on the quality of the fuzzy coldr are realized.

Keywords:. fuzzy controller, clustering, electrohydraulic\sedrive, vehicle.

YJIK 004.9:528:006.06
A.B. BEJIBYEBA, acnupant, XHYP3, XapbkoB

MO/JIEJIb OLIEHKU KAYECTBA TIPOCTPAHCTBEHHBIX JAHHBIX 1JI51
T'UC-IPUJIOKEHUN

[Ipennaraercs MoJenb OLEHKU KauyecTBa MPOCTPAHCTBEHHBIX TaHHBIX, KOTOPAsl TOJHOCTHIO
COOTBETCTBYET MEKAYHAPOIHBIM CTaHJapTaM Ha reorpaduieckyio HHPOPMAIMIO U He TPUBs3aHa K
KOHKPETHOW TeMaTH4eCKON 00JIacTH.

KuroueBsble caoBa: ['MIC, npocTpaHCTBEHHbIE JaHHBIE, KAUE€CTBO, MOJIEJb, HEUETKAs JIOTHKA,
MEXIYyHapOAHbIE CTAHIAPThl, METOAMKA.

Bceryniienue. Boripochl kauecTBa mpoCTpaHCTBEHHBIX JaHHBIX, OOBEKTUBHON OIICHKU
WX TOYHOCTH YpE3BbIYaiiHO BakHBI 1Tl pa3paboTku ['MC-mpunoxenuit. OcodeHHo, Koraa
UJET peyb O CO3/IaHNK OAHKOB M 0a3 TaHHBIX HAIIMOHATIBHOTO MaciTaba. CTaHgapTU3AIUSI
reorpaguieckoil ”HPopMalUK MO3BOJIUT CUCTEMHO ONMKUCATh TPEOOBAHUS K JAHHBIM U
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BBIOpaTh onTUMabHOE MH(pOpManroHHoe obecnieueHue. OIHAKO, HA CETOMHSIIHUNA JCHB,
1T MHOTUX TeMaTU4eCKUX o0iacTel pa3pabOTUYMKU BBIHYK/IEHBI CAMOCTOSITEIbHO BBOJIUTh
BHYTPEHHUE CTaHIAPTHl HA KA4eCTBO MPOCTPAHCTBEHHBIX JAHHBIX. JTO CBSI3aHO C TEM, YTO
MpollecC CTaHAAPTU3ALMU PEIKO HUMEET OIepekaromuil Xapakrtep. Pemmts gaHHYIO
po0JIeMy MOXHO € TTOMOIIBIO MOJIENH OIEHKH KadecTBa reorpaduyeckoi nHGOpMaIIHH,
KOTOpasi COOTBETCTBYET MEKIYHAPOJHBIM CTaHIAPTaM U UMEET YHUBEPCATBHBIN XapaKTep.

AHAJM3 TOCJeIHUX MCCIe0OBaHUA W JuTepaTypbl. B Hacrosmee Bpems
MexayHapoaHol opranm3aiueit mo crangaptusanuu SO pa3zpaborana cepusi cTaHIapTOB
Ha reorpaduueckyio uHpopmaiuio. lllects cTanmapToB 3TON CEpUM MOCBALICHBI KAUECTBY
MPOCTPAHCTBEHHBIX JIaHHBIX. B omaHoM w3 mocnennux cranpapTtos, SO 19157
«["eorpaduueckas nnpopmanus. KauecTBo TaHHBIX» BBEACHBI 3JIEMEHTHI U MOAJIEMEHTHI
KauyecTBa, KOTOpbIE HCIOJB3YIOT JIi BBIUMCICHHUS KOJMYECTBEHHOW OILIEHKH KauecTBa
HaOopa naHHbIX. OrmpeaeneHbl BUIbl B3aUMOJCICTBUSL IOJIB30OBATENsI M pa3zpaboTUHKa
JaHHBIX, TNIe UAET peub 0 (POPMHUPOBAHMU OTUETOB OTHOCUTENIBHO KauecTBa MPOIYKTa C
LENbI0 BHEIPEHHs] B HalMOHAJIBHBIE W KOMMepueckue 0a3bl JAaHHbIX. Takum 00pa3zom,
BBEJICHbI HA0OpPbl XapaKTEPUCTHK, KOTOPbIE MPENOCTaBISET pa3padOTUMK, OJIHAKO HE
perJaMeHTHpOBaHbl TpeOOBaHUS TIOJb30BaTeNli M OTCYTCTBYeT METOJIMKAa BbIOOpa
npocTtpaHcTBeHHBIX JaHHBIX [ MC-npunosxenuii [1]. B Ykpaute, nefCTByIOIIHME CTaHIAPThI
JaHHOW 00JIaCTH TPAKTUYECKH OTCYTCTBYIOT. lIpociexuBaeTcs TEHACHIMS BBEICHUS
HOPMATHUBHBIX JIOKYMEHTOB KacaTeJIbHO OTHEIBbHBIX BEJIOMCTBEHHBIX CTPYKTYp [2]. Ha mx
OCHOBe ceroaHs paspabortansl myHunumnaibHbie ['MMC KueBa, CeBactomossi, XapbKoBa,
Jlyrancka u apyrux ropofoB YkpauHbl. Beenen npukas ['ockomzema Yikpaunsl Ne573 ot
02.11.09 «O6 yTBepkaeHHH TpeOOBaHUN K CTPYKType, CcoJIepkaHuio u (opmary
oopMiIeHHsT PE3yJIbTaTOB PabOT MO 3eMJICYCTPOWCTBY B 3JCKTpOHHOM BHue» [3] u
aKTUBHO BeIyTCS PAOOTHI MO CO3JIAHUIO AHATUTHYECKONH CHCTEMBI M0 YpPE3BBIYAIHBIM
curyanussMm [4]. OngHako naHHBIC pa3pabOTKM HE MMEIOT YHUBEPCAIbHBIA XapakTep T.K.
NPUMEHSAIOTCS B KOHKpeTHOH cdepe. Kpome TOro, mnoHsTHE «KauecTBO JaHHBIX»
paccMaTpHUBaeTCsl B KJIIOYE METaJaHHBIX O MPOCTPAHCTBEHHOM OOBEKTE, UYTO BJICUET 3a
co0oif moTepro MHGOPMAIIMU M HE YYHUTHIBACT BCEX JJEMEHTOB periameHTupyeMbix SO
19157.TloaToMy Ha cerogHsHUN neHb paspaboTunku ['MC-npuiokeHuid BBIHYKICHBI
CO3/1aBaTh MO KaXAbI MPOEKT CBOIO HJICOJIOTHUIO, APXUTEKTYpPY, BHyTPEHHUE CTaHIAPThI
HAa Ka4€CTBO, YTO MPHUBOJUT Xaocy B ¢opMaTax M CTPYKTYpe MPOCTPAHCTBEHHBIX JTAHHBIX.
C »TuM cBsi3aHbl JajbHeHIMe NpPoOJaeMbl Meperadd JaHHBIX U MoAuUKalLUu U
WHTETrpaluy HHOOPMAITMOHHOTO 00ECTICUCHHUS.

[Ipobnema yHu}pUKaluu JaHHBIX CTOUT O4Y€Hb OCTPO, Belb chepnl npumenenus ['MC
PacTyT ¢ KaxabIM JHEeM. Takum oOpa3oM, Hazpesaa HeoOX0IMMOCTh B MOJIEIHN 00eCIIeUeHUS
KayecTBa MPOCTPAHCTBEHHBIX TaHHBIX, KOTOpas MO3BOJUT KOMIUIEKCHO PEIIUThH 3aJady
CTaHJapTU3ALMK UHPOPMALIUUA O KayecTBE U 00ECIEeUUT B3aUMOJICHCTBUE MOJIH30BATENS U
paspaboTuuka rnpu Beioope nHpopmanmonHoro oodecneuenus ['MC.

Heab uccienoBaHusi, MOCTAHOBKA NMPoOJjeMbl. Llenpi0 JaHHOW CTAaTbU SIBISAETCS
pa3zpaboTka Mojenu oOecleueHusi KadyecTBa MPOCTPAHCTBEHHBIX JaHHBIX W METOAMKHU
BbIOOpa nHpopManmoHHOTo odecrieueHus: [ MUC-npunoxxeHuit.

Marepuasabl  ucciaenoBanusi. OcHoBa  Mojenu  oOecrieyeHHsT  KayecTBa
MPOCTPAHCTBEHHBIX JAaHHBIX — IMAKET pa3pabOTaHHBIX W YTBEPKICHHBIX HOPMATHBHO-
METOJAMYECKUX JOKYMEHTOB U CTaHJapTOB Ha reorpadpuyeckyto nnpopmaiuto. [locrpoenue
MOJIeJIM B BHJI€ MHOTOYPOBHEBOH CTPYKTYpbI MOKa3zaTelel KauecTBa IMO3BOJUT CUCTEMHO
onucarb TpeOOBaHUs pa3padoTUHUKa K HHHOPMAILIMOHHOMY 00ECIICUEHHUIO.
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[TokazaTenu kauecTBa NAaHHBIX MPEACTABIAIOT COOOW HAOOP Pa3HOPOIHOM, IUIOXO
dbopmanuzyemort  MHpOpMaAINMKU. DTO CBSI3aHO CO CIIOXHOCTBHIO HM3y4aeMbIX OOBEKTOB,
KOTOPBIC UMEET CBOIO METPHUKY, IIKAJIbl U OICHOYHBIC U3MEpeHHs. B 3amadax ympaBieHus
KauyeCTBOM HEOOXOJUMO OIICHHTh MHOXKECTBO aJbTEPHATUB, PYKOBOJCTBYSICh HEUETKUMU
BXOJHBIMH JaHHbIMH. [lpu 3TOM BBIOOpD HaWIydlleld aJbTEPHATHBBI 3aBUCHT OT
YenoBedeckoro (Qakropa. HedeTkumu OrpaHMYEHUSIMH MOKHO OIICHHTH MOITHOCTH
MHO>KECTBA aJIbTEPHATUB HCHOJb3ysl CHCTEMbI JIOTHYECKOTO BBIBOJA, paboTa KOTOPBIX
OCHOBaHa Ha 0a3e MpaBUJ UMHUTHPYIOUTUX YEJIIOBEUECKHUM (DaKTOp MpH BHIOOPE HAMITYUIIICH
albTepHATHBBI. TakuMm 00pa3oM, MOCTPOCHHE MOJENH OOecreueHHus KadecTBa JaHHBIX
BHITIOJTHEHO Ha OCHOBE METOJIOB HEYeTKOW Joruku. OcHOBa 0a3bl JIMHIBUCTHYECKHUX
nepemMeHHbIX cTaHaapT |ISO 19157, rae siaemMeHTh KadecTBa OMUCAHBI MHOXKECTBOM
X = (x4, %9, %a, Xo, x5 ), THE x, = «Completeness», = «Temporal Accuracy»y, — «Logical
Consistency»y, = «Positional Accuracy»;, = «Thematic Accuracy».

MHOXECTBO 3HAYCHHI JIMHTBUCTHUYECKUX IMEPEMEHHBIX OIpenensiercs Habopom
TepMOB {t,,t. ..t} IlodHOTa, BpeMEHHas TOYHOCTb M JIOTHUYECKas COIJIACOBAHHOCTh
NPOCTPAHCTBEHHBIX JAHHBIX OIpEJeNeHhl HAa OJHOM YHHBEpCallbHOM MHOXecTBe U, B
Ka4ecTBE MEPEMEHHBIX <«UCTUHHOCTH». BbIOOp (QyHKIMHM MPUHAICKHOCTH TAKOTO BUIA
CBSI3aH, TPEXKJE BCEro, C €¢ aKCHOMATUYECKHM XapaKTepoM. TepM-MHOKECTBO IaHHBIX
nepemennbix T = {«Satisfactory», «Low»}, a QyHKIMS MPUHAIICKHOCTH UMEET BUI

0, 0=<u=a,
u-a? a+l
_ 2 - P A TR .
FEErisfﬂcror}'(Uj - (1—&) ) 2 (1)
U—1%° a+l
1_2'(1—a)’ i susl,
FLGW(UJ = HEEEESJ‘EE?‘!G?"}'(]' - Uj! Ue |011| (2)

CuHTrakcuueckue npasuia (GOpMUPOBAHUS JIMHTBUCTUYECKUX MEPEMEHHBIX UCTIOIb3YS
kBanTuuKaropsr «Very», «More or lessropoxnaiotr HoBbie TepMbl T 1 5 s={«Very» t,.,

«More or less»t,,}. B To Bpems Kak CeMaHTHYECKHE, ONPEAENAIOT BHJ (OYHKIHH
MPUHAJIEKHOCTH IYTEM COIIOCTABJIEHUS KaXXIOMy TEPMY HEUETKOE MHOXECTBO U3 X.

OueHka BXOJHBIX 3JIEMEHTOB MOJEIM KauecTBa IMPOBOAMUTCS C TOMOIIBIO JaHHOMN
MOCJICIOBATEIHFHOCTH HEYETKUX KBAHTU(DHKATOPOB.

Mexnay otpe3kamu rpadukoB (QYHKIUH TPUHAMICKHOCTH HEYETKUX TEPEMEHHBIX

(1-a) (1+a)
2 a

kBaHTUUKaTopamu {«Very», «More or less»}u o0pa3yeT JIMHTBUCTHUCCKYIO IIKAITy

OLOCHKH 2JICMCHTOB Ka4CCTBa IMPOCTPAHCTBCHHLIX HTAHHBIX. 3HaUYeHHUe BBIPpAXKaCT CTCIICHDb

KOTOPBIM pa3OUT JBYMSI HEUYETKUMH

CYLLIECTBYET WHTEPBAJI 3HAYCHUU [

YBEPEHHOCTH, C KOTOPOM MOXHO OTHECTHM 3HA4Y€HUE BXOJAa K COOTBETCTBYIOLIEMY
HEYETKOMY MHOYKECTBY.

Heuertkuii kBanTudukaTop «Very»KoHIEeHTPUPYIOT HeueTKoe MHOXeCTBO, a «More or
less» pasmbiBatoT ero. B Tabn. mpuBencHBI 3HAuUCHMS IOKa3aTessl CTEMEHU (QYHKIUH
MPUHAJJICKHOCTHU JJIs1 KaXKA0T0 KBaHTU(UKATOPA.

Tabmuna —KBanTndukaTops! GpyHKIMI IPUHAUISKHOCTH {X1, X5, X3}

KBaHTI/I(bI/IKaTOp OyHKIMS NPUHALICKHOCTH (u E U]
2
Very (1= 1)
«More or lessx,, J1— ()
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Tosuyuonnas mouHocms TPOCTPAHCTBEHHBIX MaHHBIX — BEIMYMHA OJIU30CTH
UCTUHHOTO 3HAYCHHUE MECTOIOJIOKEHHS MPOCTPAHCTBEHHBIX OOBEKTOB B MPOCTPaHCTBE. B
3aBUCHMOCTH OT MOJEIH IPOCTPAHCTBEHHBIX [IAHHBIX TOYHOCTH IMO3UIIMOHUPOBAHUS
OTpEeIe/SIETCST Pa3MEPOM PACTPOBOM SUEHKH, WM TONIIMHBI JUHUA. Mepa mTaHHOTO
9JIEMEHTA Ka4yecTBA HE OIpEJCNcHa CTAaHAApTOM U, KaK [PaBUJIO, BBIUUCISCTCS
CTAaTHCTHYCCKMM METOJIOM <IIEPEHOCAa OMIMOOK» OIIEHHBAs IOTPEIIHOCTh KaIOro
HCTOYHKKA, Oepsi 3a OCHOBY KapTy ¢ 0oJiee BBICOKOH CTEMEHBIO HAICKHOCTH W TOYHOCTH
naHHbiX. OJHAKO, B pEaJbHBIX YCIOBUSX TaKOW BBICOKOTOUHBIA MaTepHal MOXKET
OTCYTCTBOBATb.

JluarBucTuueckas mepemeHHas «Positional Accuracy»xapaktepusyercs JAByMs
BXOJIHBIMU 3HaueHHUsMU (IUTAHOBOM M BBICOTHOM TOYHOCTH), YTO YCIOXHSET CTPYKTYPY
MOJICTIM Ka4eCcTBa U ONpEeIsIeT ee uepapXxudeckuit xapakrep. [IpumeHeHrne MOIeITH TaKOTO
BUJ/Ia TIO3BOJIUT 3HAYUTEIBHO YIMPOCTHUT JIOTHKY BBIYUCICHHHA M COKPATHTh KOJIUYIECTBO
HEUYCTKHX MPABUIL.

Tepmbr niepsoro yposust {«Highty, «Mediummw, «Lows» ] i epeMeHHbIX BBICOTHON

xs, = «Altitude accuracy» m mnmaHosoii Tounoctm X, = «Planned accuracy»

MIPOCTPAHCTBEHHBIX JJAHHBIX UMEIOT KOJIOKOJI000pa3HbIe QYHKITUN PHHAIC)KHOCTH
1
Ha(Xy, 0 b,0) = —m=7 ) (3
=
r1e a, bu C —HacTpauBaeMble IapaMeTphl.
Hcnonp3ys kBantudukaropbl «NO», «Very», «More or lesssonyuyum HOBBIC TEPMbI
T'y={«No»t,., «Very» t,., «More or less»t,.}. OleHka BXOJHBIX >JIEMEHTOB

MPOBOJUTCSA C TOMOIIBIO JIAaHHOM TOCIIEOBATEIbHOCTH HEYETKUX KBAHTU(PUKATOPOB,
MHTEPBaJIbHBIM 3HAYECHUEM C OJTHUM OCHOBAHHEM.
KBantudurarops! GpyHKIMH MPUHAUIEKHOCTU HEYETKUX MEPEMEHHBIX Xy I «KNO»ty . —

2 r
1— (W), «Very»ty —(1— p, (W), «More or lesss,, — [1— p, (w).
L 1‘ L

Temamuueckas moyHocmb TIPOCTPAHCTBEHHBIX JIAaHHBIX IPEACTaBIEHA B CTaHIApTE
Tpems mojieMeHTamu kadectBa [1]. JIBa W3 KOTOpBIX, TOYHOCTH aTPUOYTOB U OIIUOKU
KJIaCCU(UKAIUU T0JIeH, BBIUUCISIOTCS KaK 3HAYeHHE IOTPEUIHOCTH, a JUIsl TPEThero
AJIIEMEHTa — MaTPUIIbI JOKHO KIaCCU(PUIUPOBAHHBIX OOBEKTOB, METPUKA HE BBEJEHA. JTO
CBSI3aHO C TE€M, YTO OIIMOKY KJIACCHU(PHUKAIMK BBHIYUCISIOT OTHOCHUTEIBHO 3TaJOHHOTO
MaccHuBa JIaHHBIX.

B mpaktuueckux 3amadax A pacuera JaHHOTO JJIEMEHTAa KauyecTBa MPUMEHSIOT
METOJI Kpocc-Tadyysiiuu [5], Tae OompenensioT pasHUIly MEXIY IBYMS HCTOYHHUKAMH,
npuHUMas 3a 0osiee JOCTOBEpHBIM TOT, B KOTOPOM IpeodiasaeT MeCCUMHCTUYECKUIN
nporHo3. OHaKo, TaKOW pe3ysibTaT HE JA€T BO3MOXKHOCTH IMOJIb30BATEN0 BbIOpaTh HAOOP
JaHHBIX, C YYETOM PUCKOB M BhIUTpbIIIeH. Takyro 3aauy MOXKHO CBECTH K UTPOBOMA, PEIIUB
MaTpuily BbUrpbimeil. CTpoku MaTpuisl OyAyT OTpakaThb BO3MOXKHBIE BapUAHTHI
crpateruii (HaOOpbI BEKTOPHBIX M PACTPOBBIX JAHHBIX), a CTOJIOIBI — BapHAHTHI
kinaccudukanuu oObekToB. [ ompeneneHre ONTUMAIbHOM CTpaTErMu HEOOXOIUMO
YHOPSAOYUTh MHOKECTBO HCTOUHUKOB JAHHBIX IO 3a/IaHHOMY KPUTEPHIO.

Iycts  {x: ,Xs_,.. Xs] MHOXKECTBO anbTepHaTHB, & {ks ks_,.. k5] MHOXKECTBO

2

KiIaccu(UMKAIMOHHBIX TMpHu3HakoB. Torma 3Hadenue «Thematic Accuracy»ipencraBum
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napoit {xaz_,kaz_}, rZle PaHXHUPYs OLEHKH, MOKHO BBIPA3UTh 3HAaYCHHE IPPEKTHBHOCTU
KJaccudukanuu

{xai,xaz, xaz_} X {mai,kaz, kaz_} - Vs, 4)
rae ys — OLeHka kadectBa «Thematic Accuracy».Ecim nens ['MC-mpunoxenns
OIpEJIEIIsIET CTPATETHIO X<, @ CPea IMPUHUMAET COCTOSHUE KIACCU(PUKAIMOHHbIN IpU3HAK
ks,
MOJUYEPKUBACT, YTO MPUHATUS PEUICHUS MPOMCXOIUT B YCIOBHUIX HEONMPEICICHHOCTH, T.K.
HET OOBEKTUBHOW MH(OPMAIMU O COCTOSHUU CPEAbl — ATAJOHHBIX KJIACCU(PUKAMOHHBIX

IPU3HAKOB MPOCTPAHCTBEHHBIX JaHHBIX. OJHAKO 3Ta HEONpPENEIEHHOCTh HE SBIAETCA
abCOMIOTHOH, T.K. M3BECTHO MHOXKeCTBO {k, k. ,.. k,} Torma F(xsks) — Qymxuus

TO MOXHO ONpEeNeNnuTh V.. Takoe MpencTaBileHHe (QYHKIUU IPHUHAAICKHOCTU

BBIUTpHIIIA. [l perieHus 3ajau OCTaeTCsl BBIOpaTh HAMTYUIIYIO CTPATETHIO.
DyHKIMIO, ONpeAesIOIIy0 3HaUeHHE MepeMeHHON KadecTBa «Thematic Accuracy»
MOYKHO MPEJCTABUTh B BUAE MATPULIBI

A=(ay), i=Tn j=1m, ©))

r7ie % — 3HAYCHUE BBIUTPHIIIA, €CIIM BEIOpAH KPUTEPHA 1, © MHOXKECTBO

KJIaCCU(PHUKALMOHHBIX IIPU3HAKOB ].

[louck onTtuManbHOM CcTpaTerMu — €CTh pEIIeHUEe WUIpbl, I/ WUrpoBas 3ajayda
npeacTaBieHa B MaTpuuHoM ¢opme. Cpeam MHOXecTBa crpaterui 1= (i iy, .. 1}

JOMUHMpYIOIIEH 15, OyneT Ha3bIBaThCsl Ta, 3HAUYEHHUE BBIUTPBHIINIA KOTOPOH Oosiblie

OCTAIBHBIX  a; ;= a;_;

chOpMyIUpPOBATh THUIOTE3Y, MO3BOJISIIONICIO OINPEACIUTh KPUTEPUM ISl CpaBHEHMUS
KJaccu()MKAIMOHHBIX TIPU3HAKOB JIMHIBUCTHYCCKOW IMepeMeHHou «Thematic Accuracy».
Br160p rumnotessl 0 MoBeIeHUHU CPelbl OCHOBAH Ha LENAX U CHelM(PUKU KOHKPETHBIX 33134
"M C-npunoxenus.

PaccmoTpyiM  OCHOBHBIE KpUTEpUH, KOTOPBIE MCHOJIB3YIOT B 3aJayax IPUHATHUS
pELIEHUI B YCIOBUIX HeompenesieHHOCTU. Kpurepuii HemoctatouHoro ocHoBanus Jlaraca
L monoraer, 4yTO MOCKOJbKY HE M3BECTHO MCTUHHOTO MHOKECTBA KJIaCCHU(UKALMOHHBIX
MIPU3HAKOB, TO TEMATUYECKYID TOYHOCTh JAHHBIX MOXXHO CUYUTaThb PaBHOBEPOSTHOM.
Kputepuit ocropoxnoctu Banpaa IV B kauecTBe ONTUMAaNbHOW CTpaTerudl MPUHUMAET TY,
KOTOpass B HAUXYAIIHUX YCIOBUAX TapaHTUPYET MAKCUMAaJbHBIA BBIUIPHIII, BbIpaXkas
MECCUMUCTUYECKYIO OLEHKY curyauuu. Kpurepuii MuHMManbHOro pucka CeBumxka §

PEKOMEH/IyeT BBIOMPATh CTPATErHi0, MPU KOTOPOHW BEIMYMHA MAaKCHMAaIbHOIO pHCKa
MUHHMH3HPYETCS B HAUXY/IIIMX YCAOBUAX. Tak KakK 3a OCHOBY Ka)JIOTO KpUTEpHs OepeTcs
CBOSI THIIOTe3a 3HadyeHHs «Thematic Accuracy»xie OyayT coBmagaTh. Takoil IMOAXO
BBIUUCIIAET KA4eCTBO IMPOCTPAHCTBEHHBIX JAHHBIX, HE MPUHMMAs 3a HWCTHHY OJHO W3
MHOYECTB TEMAaTHYECKHUX MMPU3HAKOB.

JIuHrBucTUYeckas nepeMenHas «Thematic Accuracys Mojenu OICHKH KavyecTBa JTaHHBIX
XapaKTePU3yeTCs HabOpOM BXOIHBIXX s = {X5 ,X:_,... X5} u

o

npu BceX j=1,m. 1 paHXUPOBAaHHME MHOXKECTBA HYKHO

BBIXOJHBIXY: = {kqi,k_;“,... R_;m‘:-:aHaquHﬁ. TepMbl 1IEpBOrO ypOBHS JIMHIBUCTHYECKOMN

NEPEMEHHON 3a1al0Tcd (PyHKUMEH «UCTUHHOCTU», TEPMbl U KBAaHTU(UKATOPHI KOTOPOM
AQHAJIOTUYHBI IEPEMCHHBIM {x,,X,, X3}
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O6ma${ cXeMa MOAC/IM Ka4y€CTBa

4
. o
NPOCTPAaHCTBEHHBIX JIAHHBIX MPEICTABISICT COOOM s, .
MHOTOYPOBHEBYIO CTPYKTYpy (puc.). [l —
x,
OCYIIECTBIICHHS MTPOIIECcCa YIIPABICHHUS KaYeCTBOM — Y, @ y
BBeJ/IeM 0a3y HEUSTKHX MPABUII U OTIPEIICITUM ITaIl —
v,
nedaszzudurkakammm. +’ @ /‘
ATnmpoKcUMHPYEM 3aBUCUMOCTh —

¥ = F(y5,V, ... y,,) UCTIONB3ys HedeTKyro Gasy 3manmii  Puc. —Cxema MoJeny kauecTsa

U3 CHCTEM JIOTUYECKHMX YPABHEHUH U OIEpaLMu NpOCTPAHCTBCHHBIX TAHHbIX

MaKCUMyMa WM MUHUMYyMa HaJl HEYETKUMHA MHOXKECTBAMU.
Bripa3um CTerneHn MpUHAUISKHOCTH BXOIHOTO BekTopa Y = (V4,V5 ...V,) HEUSTKUM

TepMam dj — JINHTBUCTUYECKON OLIEHKH BBIXOJHOM NIEPEMEHHON ¥.

g (V) = V?:L—I{jf'\i:L—n[Lle (xi)], j=1,m (6)

[IpencraBum 6a3y mpaBuUil B KOMIAKTHOM BUJIE, T/I€ CUHTE3 HEUYETKUX BXOIHBIX
3HAUYEHUN OMPENICTUT MEPEMEHHYI0 Bbixo1a. Uem OoJibliie 3HaU€HHE IeMEHTa KauecTBa,

TEM BBIIIIC KAYE€CTBO Ha60pa B LICJIOM.
¥; («Satisfactory», «Low»)—max
¥; («Satisfactory», «Low»)—max
¥ («Satisfactory», «Low»)—max (7)
vy (weHights, «Medium», «Low»)—max

¥s («Satisfactorv», «Low»)—max

[Ipu sTom, 3HaueHue «Low» A MEPBBIX TPEX MEPEMEHHBIX HEAOMYyCTUMO, U B

MepecevyeHre C JII0OOW JIpyroil mepeMeHHOW MNPUBOIUT K MYCTOMY MHOKeCTBY. Toraa
PE3yJIbTUPYIOIIEMY 3HAYEHHUIO COOTBETCTBYET OIEpaLldsi MaKCUMyMa

0, () = max(ug, (Doug, (V) - pg (V) (8)

UeTkoe 3HAY€HHE BBIXOJIHOM TMEPEMEHHOW  ONPEAENsieTCsl 4Yepe3  MPOIECC
nehaz3uduKanu HEYETKOTO MHOKECTBA Y B UETKOE 3HAYEHHUE BBIXO/IA.

[y v uyGday

’T T ©)

PesyabTaTel uccjieqoBaHus. Pe3ynbTaToM TaHHOTO UCCIIETOBAHUS SIBISAETCS MOJEIb
KauyecTBa MPOCTPAHCTBEHHBIX JAHHBIX, pabd0Ta KOTOPOH HE 3aBUCUT OT Cepbl MPUMEHEHUS
Y UMEET YHUBEPCAJIbHBIN Xxapakrep. KpoMe Toro, MoJienp MoaHOCTbIO COOTBETCTBYET CEPUU
MEXIyHApOJHBIX CTaHAAPTOB Ha KauyecTBO reorpaduueckoil uHGopManuu. DIeMEHTbHI
Ka4eCTBa MO3UIMOHHON U TEMAaTUYECKOW TOYHOCTH PACCUYMTAHBI HA ITPAKTUYECKUX 3a/1a4ax.
['ne mimaHOBas TOYHOCTH OMpEICNseT JAeHM(POBOYHBIA IMOTEHIMAT CHUMKOB [6], a
TEeMAaTUYECKask — Ka4eCTBO IU(POBBIX KAPT MO MacKaM MOKapoB [7].

BeiBoa. B cratbe npennokeHa MOJENb OLICHKH KauyeCcTBa IPOCTPAHCTBEHHBIX TAHHBIX,
KOTOpasi MOJIHOCThIO OpUEHTUpOoBaHA Ha paszpaboruukoB ['MC-npunoxennii. OHa umeer
aJIalITUBHBIA XapakTep, ¢ BO3MOXKHOCTBbIO BbIOOpa KpUTEPUEB ISl MPUHATHUS PELICHUI
OTHOCHUTEJILHO ONTHUMAlbHOTO Habopa AaHHbIX. Kpome TOro, MOJHOCTBIO COTJIacyeTcsi Co
CTaHJAPTOM, M MOJKET HCHOJIb30BaThCs HE 3aBUCUMO OT TeMatuku ['MC-mpunoxxenus.
Mopaenp pazpaboTaHa Ha OCHOBE METO/I0B HEUETKOW JIOTUKH, KOTOPBIE JIETKO aanTHPYETCs
MOJl KOHKPETHBIE 3aJjaud, U MOTYT PacCHIMPSIOTCS JTOTOJIHUTEIbHBIM HAOOpOM BXOJHBIX
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nepeMeHHbIX. Ha oOcCHOBe naHHON MOJENH MOXKHO C(POPMUPOBATH METOJIUKY OILIEHKH
Ka4yecTBa MPOCTPAHCTBCHHBIX JaHHBIX, KOTOpass OObeAMHSCT: a) oOeclieueHHe TOYHOCTH
OLICHKHU 0) HaM4ue 0OpaTHOM CBSI3U MEXy pa3paboTunkoM aaHHbIX U [ MC-nipunoxeHnit
B) METOJbl BBIOOpAa ONTHMAJIBHOTO HAOOpa TMPOCTPAHCTBEHHBIX JAHHBIX COTJIACHO
TpeOOBaHUSAM IOJIL30BATEINSI M CTaHIAAPTaM B JTAHHOW OOJIACTH T) aJaNTHBHBIA XapaKTep
MOJIEJIU JI) 00CCIICYCHUE TOUHOCTHU OICHKH.
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Moaeiib OIEHKH KayecTBa MPOCTPAHCTBEHHBIX JAaHHbIX st [UC-npuiokeHwmii/
A. B. Benvuesa I/ Bicauk HTY «XIII». Cepis: HoBi pimeHHs B cydacHUX TexHojoriax. — X: HTY
«XITI», — 2013. Ne 4 (978). -C. 73-79. -bi6miorp.: 7 Ha3B.

[IponioHy€eThCSI MOAENH OLIHKA SIKOCTI TNPOCTOPOBUX JIaHUX, SKa IIOBHICTIO BiJNOBIJIa€
MDKHApOJHHUM CTaHAapTaM Ha reorpadiuHy iHdopMaIllito i He IpUB'sI3aHa 10 KOHKPETHOI TeMaTUYHOT
o0acri.

KmwouoBi caoBa: T'IC, mpoctopoBi mgaHi, SKICTh, MOJENb, HEUITKA JIOTiKa, MIXHAPOJIHI
CTaHJIapTH, METOJINKA

The model of a spatial data quality assessmentbbaa proposed which is fully in line with
international geographic information standards doeks not connected with any specific subject area.

Keywords: GIS, spatial dataset, quality model, fuzzy loginternational standards and
methodology.
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PosrasinyTo 0co6mMBOCTI ynpaBiiHHs iHGOpMAIIHHUMH, MaTepiaTbHUMU 1 (HIHAHCOBUMHU TOTOKaMHU B
CUCTEeMax MOCTaYaHHS HACEJICHHIO HepacoBaHOI MUTHOI BOJIMU 3 Mi3eMHUX JyKkepen. Po3pobieno
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