o o

Y cmammi npoeodumucs pozpaxynox noxas-
HUKi6 MouHOCmi Jemupyeanis memamutnux
Kapm na 0a3i meopii HeuimKUX MHOMNCUN, WO
dae Mmoscausicmv GuHauumu Oewmudpyeav-
HUll nomenHyian 3HIMKI6

Kmouoei caosa: mounicmo, I'IC, neuimxa
J0ziKa, memamuuna Kxapma

T ]

B cmamve npouzsodumvcs pacuem noxa-
3ameneii mounocmu dewudposanus memamu-
YyecKux Kapm na 6aze meopuu HeMemKux MHo-
Jcecme, umo daem 603MONCHOCMb Onpedeums
dewudposounvLii nOmeHuUAL CHUMKO8

Knouesoie cnosa: mounocmo, THC, neuem-
Kas j02uxa, memamuieckas Kapma

T ]

Based on fuzzy set theory the calculation of
the thematic maps decryption accuracy para-
meters is performed in this article which gives
the opportunity to determine images decrypti-
on potential

Keywords: accuracy, GIS, fuzzy logic, the-
matic map
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IlocranoBka 3aJaun

B nacrosmue BpeMs 1udpoBbie KapThl 10BOJBHO IH-
POKO IIPUMEHHAIOTCA JJIS PEIICHU Pa3/IMYHbIX IIPUKJIA/L-
HBIX 3a7a4, B 3aBUCHUMOCTH OT KOTOPBIX (POPMUPYIOTCS
TpeGoBaHUs K PA3JIMYHBIM XapaKTePUCTUKAM KapThl, Ta-
KM KaK: TOYHOCTb, aKTyaJIbHOCTb, CTOMMOCTb KapThl U
np. Ilepex npuobGperenreM Habopa MCXOMHBIX TAHHBIX
paspaboTuuK BeIOMpaeT Hanboee MOAXOAANIMN BapUAHT,
YUUTBIBas Bee creruduieckne 0cO6EHHOCTH ero 3a/[adun.
Jlasg Toro 4toObl cAesaTh NMPaBUABHBIA BHIOOD HYKHO
9eTKO cHOPMYTMPOBATH OCHOBHBIE KPUTEPUM KAUECTBA,
KOTOpPbIE M03BOJSITh OOBEKTUBHO OIEHUTH IKOHOMUYE-
cKy10 3(h(HeKTUBHOCTD UCITOJIB30BAHN ST KOHKPETHOTO Kap-
TorpaduyecKoro MaTepuaJsa s peleHus MocTaBIeHHON
3ajiaun. B 1mpoiecce NpUHSTUS pelieHuss HeOOXOAUMO
y4ecTb BCe KPUTEPHH, MPEATOKEHHDBIE PadpaboOTUNKOM 1
MaKCUMaJbHO M30eKaTh morepu WHGOPMAIMH, KOTOpast
BO3HUKACT 1PN NCITOJIb30BaHUN O6BI‘IHBIX METO/IOB KJacC-
cudpukarun [10].

AKTyasbHOCTD TaKOW 3aauu TPYAHO TEPEONEHUTD,
BeAb B npolecce paspaborku Jgio6oro TMC-npusoxe-
HUs KapTorpaduueckuii MaTepuaJs BCeraa siBaseTcs mpo-
CTPaHCTBEHHOI ocHOBOM. [lonmosHuTeapHass o6paboTKa
MCXONHBIX JIAHHBIX MOJKET B HECKOJBKO Pa3 yBeJHYHUTh
CPOKU BBITIOJTHEHUS TIPOEKTA, & HEIOCTOBEPHOCTH — MOCTa-
BUTH TI0JI COMHEHUE TOJyUYeHHbIe pe3yabTaThl. [loaToMy
CTEIICHb COOTBETCTBUA Ha60pa JAAaHHDBIX ITOCTAaBJICHHbBIM
3a/1a4aM SIBJISICTCS KPUTEPUEM yereXa JI000ro MPoeKTa.

AHaiM3 MOCTIeHUX AOCTHKEHUI 1 1Ty OJIMKaIIi

B o6actu reonHGOpMaTHKY CYIECTBYET MHOKECTBO
B3IVIAI0B Ha Ipo6ieMy obecriedeHns KayecTBa UM POBHIX
kapt. [logo6HbIe BOMPOCH paccMaTpUBAJINCh PA3JINTHON
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sureparype [5, 6,7, 8], HO BOCHOBHOM /1Jis pEllleH sl TPaK-
THYECKUX 3a/1a4 UCIOJIb3YIOTCS CTATUCTUYCCKUE METOIBI,
KOTOPBbIE IPUBOJISAT K TOTepe MHGOPMAIINH B 3aa4ax IpH-
HATUSA pelleHni.

Ceronus, IJs PelIeHUs] aHATUTUYECKUX 3a7ad pas-
JIMYHOTO XapaKTepa MUPOKO MCIOTb3YIOTCS METOMbI He-
yeTtkoit oruku [9,10], KoTOpBIE TTO3BOJISAIOT ABTOMATH3H-
pOBaTh IIpoIlecc aHaan3a H0JbIIOro MOTOKA HHbOpMAIINH,
YUUTBIBAS CJAOKHOCTh 00Pa0OTKHU JAaHHBIX, a TAKIKE TIPU-
HUMast BO BHUIMAaHWe BCe KPUTEPUH, BIHSIONINE HA TIPUHSI-
tue peuteHust. [logoOHbIE CHCTEMBI SIBJISIIOTCS JOCTATOYHO
rMOKMME — ¢ BOBMOKHOCTBIO PACIIMPEHUs 110/ KOHKPET-
HYIO 3a/1a4y.

Ileap craTtbu

[lenpio manHOU cTaTbuU SABJSAETCS NOKAa3aTh IIPEUMY-
ecTBa MCMOJIb30BAHUS METOMOB HEYETKON JIOTUKHU TIPU
olleHKe KauecTBa McxoaubiX JanubiX B 'MIC cucremax, riue
JUTST TIOJIYUYEeHUsT HAWJIYYIINX Pe3yJIbTaToB HeOOXOAMMO
YUHUTHIBATh KOMILJIEKC KPUTEPHUEB, a TaKKe BO3MOKHOCTD
X aKTyaJM3alluy 110/l KOHKPETHYIO 3a/1a4y.

Marepuai U pe3yJIbTaThl HCCIEIOBAHUS

Jlto6bie IPOCTPAHCTBEHHbBIE M TEMATUYECKUE JaHHBIE,
KOTOPBIE HCTOB3YI0TCs 1t paspaborku ['MIC-nipumoske-
HUil, UMEIOT ONpe/leJIeHHbIH KJacc ToYHOCTH. B 3aBucu-
MOCTU OT TpeGOBaHUN TPEAbIBIASIEMbIX M10Jb30BATENEM
k TMIC-nipuiioskeHnio, MOKHO chopMyanpoBaTh TpeboBa-
HUS U K TOYHOCTHU JIaHHBIX.

OjHa W3 OCHOBHBIX 3ajad KOTOPYIO HEOOXOAMMO
pemuTh — BBIGOP Hambojee MOAXOMAIIEr0 MCTOYHUKA
JQHHBIX, TOYHOCTH KOTOPOTO 00ECTedynuTh KOPPEKTHYIO



paboTy IPUIIOKEHUS U YIOBJIETBOPUT TPeOOBAHUS TOJIb-
30BaTeI.

B crarbe «Tonorpaduueckue kapro Macitaba 1:25000
Ha Gasze kocmudecknx cHuMKOB SPOT5»X. Kakuyun, M.
Omnaxa, M. Acau, ®@. Utox [2] onmybaukoBaHbl pe3ysbra-
THI UCCJIE/IOBAHMS, B PAMKAaX KOTOPOrO pacCMaTpUBajach
BO3MOKHOCTD MCIIOJIb30BAHUSA HAHXPOMATHYECKUX CHUM-
KOB JIJIs1 COCTaBJIEHUsI TONOrpaduueckux Kapt macurraba
1:25 000. [leTpI0 TAKOTO WCCIEAOBAHMST OBITIO OTIPEAETUTD
nemndpPOBOUHBIH TTOTEHIINAJ CHUMKOB ITPOU3BOJUTENS,
PYKOBOJICTBYSICh 3HAUEHUSIMHU WX TIJIAHOBOW W BBICOTHOM
tounoctu. [losydeHHBIN pe3ysabrar HemrudpoBKU ObLI
conocTaBjieH ¢ aspodOTOCHUMKAMHU U TOTOBBIMHM Kap-
TaMu, IIPUHUMAs UX 32 JOCTOBEPHBIC U TOYHbBIC JIAHHbIC.
Pesyabrar Takoro uccieqoBaHUs ITOKAXKET, ABJISACTCS JIN
3HAYeHUe MJIAaHOBOH M BBICOTHOM TOUHOCTH CHUMKOB TIPO-
M3BOAMTENS, C paspenieHueM 2.5 M, NO0CTaTOUHBIM JIJIsI
cocTaBjieHUs U OOHOBJIEHUS TONOIPa(UUECKUX KapT Mac-
mraba 1:25000.

B xoze uccienoBaHust ObLIIM HPEIJIOKEH bl MUHUMAJIb-
HO-JIOIIYCTHMbIC 3HAYCHUS IIJTAHOBOH M BBICOTHOH TOY-
HOCTH Tolorpauyeckoil KapThl [Js ee JaJbHEHIero
nemugposanus (puc. 1).

Wcxoaublil KapTorpadudecKuil Marepuas O pa3ouT
Ha CEKTOPA U IIPOBEPEH HA COOTBETCTBUS AaHHBIM TPe6o-
BaHUAM (puc. 2).

CpaBHUBasi ceKTopa, yAOBJIETBOPsIOle TpeGOBAHU-
SIM K TOYHOCTH € a9pO(POTOCHUMKAMU, MOKHO OBLJIO CTOJI-
KHYTBCS C HETOUHOCTSIMU B JIeHIM(POBKE KOHTYPOB PeK 1
Y3KUX jopor (puc. 3).

[To nanHOMY WccJaeOBaHUIO ObLI cesan 0Ol Bbi-
BOJl O BO3MOJKHOCTU MCIIOJIb3OBAHUS CHUMKOB ITPOU3-
BoauTeas ¢ HebGosbioii popaboTkoii. Ilog mopabGoTKoii
MOHUMAIOTCS JIONMOJHUTEIbHBIC T0JIeBble U3BICKAHUS U
HCII0JIB30BAHME a9PO(DOTOCHEMKL.

OmHako Takoil pe3yJbTaT uccjaeJ0BaHUs He JaeT YeT-
KOT'0 OTBETA Ha BOIIPOC: «KaKO CeKTOp Tonorpaduieckoi

TepuaJbHbI€ BOIIPOCHI H€O6XOI[I/IM OTBET B BUJI€ IKCIIEPT-
HBIX PEKOMEH/IAINIT NN «3aKJII0YeHNIT» HeYeTKU I OTBET,
KOTOPBIM TTOMOKET TMPUHSATD pellleHUsS B IMOJIb3y OIITH-
MaJIbHOTO BapuUaHTa 110 KauecTBY U croumocTtu. [lus pea-
JIM3AIMHU TAaKOH CHCTEMBI HEOOXOAUMO BOCIIOJIb30BATHCS
afnmapaToM HEYCTKOM JIOTUKU.
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Puc. 2. NorpewHocTtn
NNaHOBOW W BbICOTHOM

1:10 000 2 5 1.5 Hens pannoii  pa-
6OTBI ONPEACTUTH BO3-
1:25 000 g 10 3 MOJKHOCTb MCIIOJIb30Ba-
HUus Tomorpaduyueckoii
1:50 000 10 20 & KapTel Auag memudpo-

BaHUA, KOTOpadA Xapak-

Puc. 1. NnaHoBas u BbiICOTHasi TOYHOCTb

KapThl HEOOXOMMO I0pa-
60Tarb, a Kakoii ner?». 1
NMpU HAJTWUYUU HECKOJb-
KUX KapT PasHbiX IPO-
u3BOAUTENEH, KaKOMY
oT[aTh TPEANOYTEeHIE,
eCIM BCE COOTBETCTBY-
10T 06IKUM TPeOOBaAHMSAM

paspaboruuka. Opna-
KO OJIUH M3 MCTOYHUKOB
nndopManum  MOXET

OBITH TOYHEE APYTOTO H,
K IPUMepY, HUYEM He OT-
JIMYATHCSI 0 CTOUMOCTH.
Ha nogo61bie MHOTOKPU-

Tepu3yeTcsi ee TOYHOC-
Thio. Jlass TOro 4TOOBI




uzbexarb HETOUHOCTH B JelnndpoBaHmie, HEOOXOIUMO
YIKECTOUUTH TPEGOBAHWS TPOU3BOJIUTEISI K UCXOJAHOMY
martepuasy. Tormga Kputepuil IPUTOJHOCTU KapThl MOX-
HO chopMyanpoBaTh B
KayecTBe JIMHTBUCTHU-
YecKOH mepeMeHHOM: FIS Variables
«Ecnu ninanosag u BbI-

e ¥
COTHAS TOYHOCTDH KAPTHI Fa M i

BBICOKAS — TO JaHHAas vT ot
TonorpaduveckaskapTa X—X]
MOXKET MCIO0JIb30BaThCS =

IJIsL cocTaBjieHus: u 00-

HOBJIeHUS Tomnorpadu-

YeCKUX KapT macmrraba

HOCTHU», «CPEJHUN KJIacC TOYHOCTU» U «HUBKHUI Kjacc
TOYHOCTH» — 3HAYCHU S, KOTOPbII IPUHUMAET [epeMeH-
Has (puc. 5).

piot points:
Membership function plots 81

1:25 000». IlpunaTrh
pelieHne, OCHOBBIBASICD
Ha JaHHOM [paBHIle,
YeJIOBEKY HE COCTaBUT
GOJIBLIOrO TPyHa, a BOT
nist TUC o6paboTraTh u 1aTh OTBET HA TAKOU 3a1pOC 3a-
TPYAHUTEJNbHO. B TepMax HEYETKUX TMEPEMEHHBIX MOK-
HO cHOpPMyAMPOBaTh MOAOOHBIN 3alPOC HOCTATOUHO
TOYHO[3]: KapTy MOKHO MCIOJb30BATh, €CJAU NJAHOBAS
TOYHOCTDb MeHbIe 2,5M, a BoicoTHas 1,5. Takux npasu
JJIsL PelleHUsl JaHHOM 3a1auu OYIeT HECKOIBKO.

input variable “WT"

Puc. 5. ®yHKUUM NPUHALNEIKHOCTH KPUTEPUEB HEYETKOrO 3anpoca

OTBer Ha 3ampoc, NOCTPOEHHBIA Ha OCHOBE TEOPUU
HEYETKUX MHOKECTB, JaeT BO3MOKHOCTH IMOJTb30BATENIO
BbHIOPATh KapTy ¢ HAWJY4YIIMMK [OKa3aTeJsIMU TOYHOCTH,
TaK Kak NPUHUMAET 3HAYCHUSL, KOTOPOE XapPAKTEPU3YeT
CTeneHb TPUTOJAHOCTH JaHHONW TeMAaTHYeCKOH KapThl JJIs
cocTaBJeHust U OOHOBJEHUS TOTOTPadUUECKIX KapT Mac-

mraba 1:25000 (puc. 7).

FTIiVT

B to Bpem4 kak pesyiib-
TaT JIOTUYECKOTO aHaJIN-
3a JIaHHDBIX OI'PENTHOCTH
MIJIAHOBOW M BBICOTHON
Tounoctu (puc. 2) Oyzaer
OJTHOCJIOJKHBIN:  KapTa

(mamdani)

\
/

Puc. 4. Cuctema HeUeTKOro NOrMyecKoro BbiIBoAa

[lnst mosrydeHus OTBETA HA 3alPOC O BO3MOKHOCTHU
WCIIOJIb30BAHNUS TOTOTpadMUecKoll KapThl € MOMOIIHIO
HEYETKMX JIOTUYECKUX MEPEMEHHBIX HEOOXOAMMO I10-
CTPOUTH COOTBETCTBYIOMNE GYHKIMHU TPUHALIEKHO-
CTHU 1151 Ka)K/IOTO U3 KPUTEPUEB, KOTOPble YYAaCTBYIOT B
3ammpoce, TO eCTh JJ MJIAHOBOW W BBICOTHOM TOYHOCTH
(puc. 4).

[lnsa peasmsanuu TaKoOW CUCTeMbl HEYETKOTO JIO-
THYECKOTO BBIBOJA MOYKHO BOCIOJIb30BAaTHCS CpeEION
Matlab, kyna BxoauT cnenuaiabublii Moayab Fuzzy Logic
Toolbox. [TakeT nuMeeT npocToii B ocBoeHnu nurepdeiic,
KOTOPBIA MO3BOJUT OBICTPO U JIETKO CO3[aTh W JHa-
THOCTUPOBATh HEUETKYI0 MoJesib. [pacdhuyeckoe HATOI-
nenne Fuzzy Logic Toolbox o6Gecrneynr BO3MOKHOCTb
MHTEPaKTUBHO HaOJI0faTh 3a IOBEJAEHHEM CHUCTEMBI,
CTPOUTHh TpaduKH, MPOEKIUHN PE3yTbTAaTOB HEUETKOTO
BbIBOMA [4].

BBenem nma tomorpadmueckoil KapThl TPHW KJacca
TOYHOCTU: BBICOKUH, CpeIHUN 1 HU3KWII. YeM MeHbIIe
MOTPENIHOCTDH IMJAHOBOW TOYHOCTHU, TEM BBINIE KJacc
TOYHOCTU KapThl. B TepMuHax Teopum HEUYETKUX MHO-
JKECTB, «TOYHOCTH TEMAaTUUYECKOU KapThl» SBJSETCS
JUHTBUCTUYECKON ITepeMeHHOM, a «BBICOKU I KJIacC TOU-

IIpurogHa HWJIN HET, 6e3
BO3MOXHOCTHU BbI60pa
OIITUMAJIbHOTO BapHaH-
Ta.

Jlng obpaborku 3a-
npoca  HeoOXOIHMMO
3ajaTh mupasuia Gop-
MUpPOBaHUS QYHKIUK
HEYEeTKOTO BBIBOJA, KO-
TOpast 3aBUCUT OT KOMOUHAIMY 3HAUCHUI TepMOB (hyHK-
Ui IPUHAAIERHOCTH KPUTEPUEB 3amrpoca. B pepakTope
6a3bl 3HaHUIT HEOOXOUMO BBeCTH ITpaBuia (puc. 6).

1. If (VP i v) and (PT is v} then (OT is v) (1)
2.1f (VP is v) and (PT is £} then (0T is 5} (1)
3. If (VP is v) and (PT is n) then (OT is n) (1)
4. If (VP is n) and (PT is v} then (OT is n) (1)
5. If (VP is n) and (PT is 5) then (OT is n) (1)
&.1f (VP is n) and (PT is n} then (OT is n} (1)
7.1f (VP is 5) and (PT is v} then (OT is 5) (1)
B.If (VP is 5) and (PT is s) then (OT is 8) (1)
9.If (VP is 5) and (PT is n} then (OT is n) (1)

Puc. 6. Mpasuna 06paboTku TEPMOB HEUETKOrO BblBOAA

Busyanusamus JOrM4ecKoro BbIBoAa (yHKIMHU OCy-
mecTBIsieTcst ¢ nmomonibto Moayast Fuzzy Logic Toolbox,
KOTOPBIil T103BOJISIET OLEHUTD PaboTy 1eseBoil hyHKInN
1o Kaxjaomy 1pasuiay (puc. 7). Untepdeiic ranHoro mo-
JyJIs TO3BOJISIET BBECTH 3HAYCHNS MJIAHOBOI M BEICOTHOI
TOYHOCTH KapThl U MCHOBEHHO [IOJIYYUTh HEUCTKHII OTBET
— 06Uy TOYHOCTD KAPThI.
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Puc. 7. ®yHKuMs HeueTKoOro BbIBOAA

PesyanbraTsl paboThl JaHHON HEYETKON CHCTEMbI TAKIKE
MOJKHO TIPEZICTaBUTH B Buje Tpacduka (puc. 8), rie nsera n
dbopma omuchiBalOT Haubosee GIATONPUSITHBIE 3HAUEHIIST
BBIXOZIHOH (hyHKI[MH.

Puc. 8. O6wwasn TouHOCTb TONOrpachuuUecKomn KapTbl

[Tosrb30BaTes 10 TAaKKE TPEAOCTABISAETCS BO3MOKHOCTD
BBO/Ia BXO/IHBIX TAPAMETPOB, KOTOPbIE OTKJIAABIBAIOTCS TI0
ocsam X 1 Y, a BBIXO/IHAS XapaKTepUCTUKa 1o Z.

Takum o6pasom, mogdupast MaTepras ajs gemudpo-
BaHus, pa3paboTuMKaM MPEAOCTaBASIETCS BO3MOKHOCTD
BBI6OPAa MCTOYHMKA JAHHBIX, KOTOPBIA Hambosee COOT-
BETCTBYET TpeGOBaAaHUAM MOCTaBJICHHON 3amaun. JlamHas
CHUCTeMa He UCKJIYaeT BO3MOKHOCTH PACIIUPEHUS BXOJI-
HBIX XapaKTePUCTHK, IPU HEOOXOAUMOCTU €€ MOKHO J0-

HOJIHUTD U IPYTUMU KPUTEPUSIMU, K TIPUMEPY: CTOUMOCTb,
aAKTyaJbHOCTb, clienuduka 06paboTKy u genrndpoBatus,
neobxoxumoe 110 u mp.

BriBoas1

Jlanubplil moaxoj obGeclednBaeT I0JAb30BATENs II0/-
po6HOiT mHbOpMalueli /s IPUHATUS PENIEHUs, a, CIIe0-
BaTeJIbHO, I03BOJISIET MOA0OpaTh HanboJiee TOAXOAS ML
kaprorpaduuecknii marepuan ajus aemudpoBanusd. Ta-
KOl 000CHOBaHHBIN BBIOOP KAPTOOCHOBBI MOJKET IpHUBE-
CTH K CyIIECTBEHHOI 9KOHOMUHU BPEMEHHBIX U MaTePUATIb-
HpIx 3aTpar npu peanusaiuu [VIC-npoekToB, a ribKOCTH
CUCTEMBI 103BOJISIET N00ABJSITh Pa3JUdYHbIe KPUTEPUU
(K mpuMepy: 1eHa, J0CTOBEPHOCTD, aTa U3TOTOBJIEHUS 1
T.JI.) AKTYaJanu3nupys opMyJIupoOBKY 3alpoca.
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