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HOBBIE METOJIbI CXKATUSA TEO®PU3NYECKOU
NHOOPMALINA TP ®OPMUPOBAHUN
BbA3 JAHHBIX

Beenenne. C xonna 1990-x rr. B ['opHOM MHCTUTYTE YPalibCKOTO OT/Ee-
Hust PAH r. Ilepmu npoBoasATCs MojieBble U TEMaTUYECKUe padOThl IJIsl PEIICHMUS
3a/1a4 He(TerazoBoil U rOpHOIOOBIBAIOIIEH TIPOMBIIIIIEHHOCTH B Pa3HBIX PErHO-
Hax Poccun. UHTeHcuBHOE npoBeaeHne reopu3nueckux paboT NPUBOIUT K Obl-
CTPO pacTyIieMy 00beMy reosioro-reou3ndeckoil nHpopMaIuu.

Bonbiine o6bembl Teonoro-reopusndeckord nHpopmamu TpeOyroT opra-
HU3aluu e€ XpaHeHus B namsatu OBM mno crnenuanbHbIM NpaBuiiaM U MPUHIU-
naM. C 3TOM 1eNIbI0 HCTIONB3YIOTCS TEXHOJIOTHHU 0a3 TaHHBIX, 00ECIIeYMBAIOIINX
XpaHeHue UH(POpMaIuu ¢ BOBMOXKHOCTbIO MHOTOKPATHOTO OOpalieHusl K Heil B
CBSI3U C PEIICHHEM Pa3HOOOpa3HBIX I'€OJOTMYECKUX 3a7a4 U HEOOXOIUMOCTHIO
UCIIOJIb30BaHUSI HOBBIX MAaT€MaTHUYECKUX METOAOB 0O0paOOTKH, MHTEpIpETalluu
¥ aHajm3a reoJaHHbIx [1].

B kauecTBe MCTOYHUKOB AHHBIX HCIOJB3YIOTCS MEPBUYHBIE MaTepHasbl
reo(U3MUecKNX ChEMOK; BTOpUYHAs Teojoro-reodusndeckas nHdopmaus, mo-
JydeHHas B pe3yiabTaTe oO0pabOTKM M MHTEINpPETAlUU; KapTorpadudeckue, adpo-
KOCMHYECKHUE U T.I. Marepuaisbl. [Ipu Takom oOuUIuu pa3HOIIaHOBOW MH(pOpMa-
IIUU KpaliHe CI0KHO 00EeCeunTh UX CTPYKTYPUPOBAHHOE XpaHeHue. Panee naH-
HbIE XPAaHUJIUCH B PA3JIMYHBIX Mankax U 6a3ax reoaHHbIX, YACTO HA Pa3HBIX KOM-
nbpioTepax. [IpakTuyecku, Mbl UMEIU Pa3HOPOAHBIE MOAOOPKU MHPOpPMAlUH, B
KOTOPBIX TPYIHO 4YTO-NMOO HaiTu. IMEHHO HeoOXOoaUMOCTh oOecrieueHus Ha-
J€KHOTO XpaHEHUS M Ka4yeCTBEHHOTO HMCIOJIb30BaHMs HMeroleics nHdopma-
MY TIOCIYXUJa MPUYMHON CO3/1aHUs €IUHOM 0a3bl reosoro-reoPpu3nuecKkux
nanHbix ['opHoro nacrutryra YpO PAH. [{ns mnoctukeHus 3TOM LEIU OCYILECTB-
JIeHa CHCTEeMaTu3alusi U BBOJ reojoro-reopusndyeckoil nHGopmMauu B mepco-
HaJbHYIO 0a3y reogaHHbIX (puc. 1).

Becbma 3HaunTenpHbIN 00beM HHGOPMAIIUY, XPAHSIIIHICS B 0a3aX TaHHBIX,
CYIIIECTBEHHO YCJIOXKHSET MPOIECC XpaHEHUs!, BBIOOpKH, 00paboTku u aHaimza. C
LIEJIbI0 YMEHBIIIEHUSI 00beMa MaMsTH, BBIJIEISIEMOM JIJIs1 XpaHeHHUs Te0s1oro-reodu-
3U4YeCKOM MH(OpPMaLIK, MUHUMU3AIIUU BBIYUCIUTEIBHBIX 3aTPaT U BPEMEHU MPe/-
JlaraeTcsi MCMoJb30BaTh ' CKMMAIOIINE” AJITOPUTMBI aHATTUTUYECKON ammpOKCH-
marmu (Moayib “Qtree’) [2] u BeliBner-npeodpasoBanus (Moaynp “Wavelet”) [3].
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Puc. 1. Ctpykrypa ¢popMupoBaHUs €IMHON 0a3bl reooro-reoPru3nyecKnx JaHHBIX

Mooyns “ Qtre€”, ocHOBaH Ha aHAJIUTUYECKOM ANMPOKCUMAIIUA BHEITHUX
AJIEMEHTOB MOTEHIMAIBHBIX MOJEH CUCTEMOM MCTOKOOOpa3HBIX (PYHKIIUH, Mpes-
CTABIISIOIIKX COOOM MOJISI SKBUBAJICHTHBIX HCTOYHHMKOB (TOUeUHbIX Mace). I1pen-
JaraeMblid anroputM Moy “Qtree€” ocHoBaH Ha ¢pakTalbHBIX MPUHIIUIAX TO-
CTPOCHHS CETOYHOM MOJIETH C y4eTOM MOP(OJIOTMYECKUX 0COOEHHOCTEN Te0Io-
TEHIUAJIHHOTO TOJIsI, YTO MO3BOJISIET MUHUMHU3UPOBATH KOJIMUYECTBO MCTOYHHKOB
MIPU COXPAHEHUH HEOOXOAMMOM TOYHOCTU amlNpPOKCHUMAIIUU.

B xadecTtBe nmpumepa pabOThl MOIYIISI BO3BMEM MaTPHILy TPaBUTAIITMOHHOTO
MOJIs1 OTHOM M3 IIoaien 3anagHoro Ypana. Marpuiia cocTaBieHa 1o Marepua-
JlaM Pa3HOMACIITaOHBIX TUIOMIAHBIX U TPOPUIBHBIX TPABUMETPHUUECKUX CHEMOK
u umeer pasmep 339 crpok Ha 151 cromber; ¢ marom 0,5 kM (T.e. comepKUT
51189 3nauenwuit nons). [lepenan 3HAYCHUH MOJIT MEXKIY COCCTHUMH y3JIaMHU
Mmatpuilbl nocturaetr 1 mI'am u 6onee. C ucnons3oBanuem moayns “ Qtree’, pea-
JU3YIOIIETO aJITOPUTM MOA00pa mapaMeTPOB IKBUBAJICHTHBIX UICTOYHUKOB METO-
JIOM KBaJpoJiepeBa, MOCTPOCHA PKBUBAJICHTHAsT MOJIENIb UCTOYHUKOB TOJISI, CO-
cTosMmas u3 / ypoBHed u coaepkamas 27358 UCTOYHUKOB, YTO MPAKTUUECKU B
JiBa pa3a MEHbIIe KoaudecTBa 3HaueHui mois (53,4 %). [Ipu sToM cpenHekBa/I-
pPaTUYHOE PACXOXKIECHUE MOJIEIILHOTO U UCXoaHOTO ToJist coctaBwiio 0,04 mI"an, a
MakcumasnbHoe (mo momaymto) — 0,085 mIaun.

Hcnonws3oBaHne TaHHOTO MOAY/IS TTO3BOJISIET MIPOU3BOAUTL XpaHEHHUE JTaH-
HBIX O TI0JI€ B BUJIC MOJIENICH dJIEMEHTAPHBIX HCTOUHUKOB (CeTOUHast Moeib, Shp-
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0ID Yy | X | Mas GLUB

» Ell 434375 B5E5.975 -3 04859 24
1 435975 B5E5.975 059548 24
2 487575 6565575 053382 24
3 439175 B565.975 -7 44368 24
4 434.375 B567.575 31186 24
5 485,975 6567 575 0 B0062 24
13 487575 6567575 1.83375 24
7 439175 6567 575 -345764 24
8 434.375 B568.175 1z 24
9 485 975 E569.175 50110 24

10 437575 6569.175 -1.16404 24
11 433175 B563.175 -4. 20166 24
12 434 375 B570.775 -315434 24
13 485975 B570.775 214847 24
14 437575 B570.775 <1.12858 24
15 433175 B570.775 125514 24

-

484775 B5E5.575 AL 1.2
485575 E565 575 -0.24625 1.2
433575 5565 575 0e8377 1.2
487.975 B5E6.375 026624 12
488775 6566375 0L65675 1.2
433575 6566375 0344 12
483975 6567975 Dxgr? 12
486 375 6567975 4029248 12
453575 6967975 Qsen 1.2
484775 BSE8 775 040742 12
487975 6568775 024333 1.2
483575 E568.775 0. 20205 12
483 375 6569 575 041898 12
455575 6569 575 016513 1.2
487175 6563575 020545 12
487 975 6569 575 0.27ro7 12
438 775 6569 575 017095 12
453575 6563575 036715 1.2
487 975 B570.375 -0.40578 12
438775 B570.375 1.06299 12
433575 6570375 06026 1.2
455575 6571.175 024475 12
487175 B571.175 025711 1.2
487975 B571.175 014916 12
433575 B57T1.175 083186 1.2
487775 6565.375 00379 111
453775 6565375 005262 0g
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Puc. 2. AnnpokcumMaluMoOHHAass KOHCTPYKLIMSI M CTPYKTypa TaOJMLbI COAepxXKaHUsS Shp-
(paiina ceTtouHOM Mopeaun

aitn) ¢ BkItoyeHHeM B 0asy AaHHBIX. BMecTo MaccuBa 3HaYCHHI IMOJIA, COep-
KAIIEero JECSITKA U COTHH ThICAY YMCIOBBIX 3JIEMEHTOB, XPAHUTCS alpOKCUMa-
IIMOHHAsT KOHCTPYKIIMS, MMEIOIasi HAMHOTO MEHBIIHI pa3smep (puc. 2).
Mooyns “Wavelet” npennazHadeH Juisi IOCTPOCHHS alMpOKCHMAIUi Ipa-
BUTAIIMOHHOTO TOJISI COBOKYIMMTHOCTSMH SKBUBAJIEHTHBIX UCTOYHHUKOB IMPHU 3HAUM-
TEJIbHOM 00beMe HUCXOAHBIX AaHHBIX. [Ipu 3TOM Hcnonb3yercs 3¢ PEeKTUBHBIN
aJITOPUTM “HMCTOKOOOPA3HOW ammpoKCUMAaIMu , B KOTOPOM TMOCTPOSHUE ajiar-
TUPOBAHHOM K TIOJIIO ANMPOKCUMAIIMOHHOM KOHCTPYKIIMH OCYILECTBISIETCS Ha
OCHOBE MPEABAPUTEIHHO BBIMIOJHEHHOTO BEHBIET-MPE0oOpa30BaHUs MOJIS.
Ananornuno moxymto “Qtre€’, paccMarpuBaeMbIil aITOPUTM Oa3zupyeTcs
Ha CyLIECTBOBAHUU PA3JIMYMil B CIIEKTPAJIBHOM COCTaBE UCXOJHOTO MOJs Ha OT-
JENBbHBIX y4acTKax B Ipejenax o0JacTy ero 3aJaHus, 4To MPUBOAMT K UJEE pac-
MOJIOKEHUSI UCTOYHUKOB Ha Pa3HbIX ypoBHAX (niyoune). [IpuHIMIIMAIBHO HO-
BbI€ BO3MO)XHOCTH ISl TOTO OTKPBIBAET UCIOIB30BAHUE KPAaTHOMACIITAOHOTO
BeliBlIeT-aHAJIM3a B KaueCTBE MHCTPYMEHTA [JIsl Pa3OXKEHUSI aHAJIHU3UPYEeMOro
MOJIsSl HA COCTABJISIONINE, COOTBETCTBYIOIINE PA3HOITTYOMHHBIM (DparMeHTam ar-
MIPOKCUMAIIMOHHOM KOHCTPYKIIUH, /TS BBIJICICHHS CUHTYSIPHOCTEH MOJIs U IIPei-
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BapUTEIBHOM JKCIPECC-OLICHKA KayeCTBa PELIEHUS NPHU 3aJaHHOM KOJUYECTBE
HMCTOYHHUKOB.

JIro60ii curHasl mpu MPOBEACHUH OBICTPOTO BEUBIET-TIPpeoOpa3oBaHus MO-
KET OBITh MPEACTABIEH B BUJIE HEKOTOPOTO “rpydoro odpasza” u pazHomaciiTad-
HBIX “yTOUHSIONIUX OCOOEHHOCTEH , YTO OCYIIECTBIISIETCS €r0 Pa3JIOKEHHEM C
UCIIOJIb30BAHUEM OPTOHOPMHUPOBAHHBIX MACIITAOUPYEMBIX U MEepEMENIaeMbIX B
IPOCTPAHCTBE (PYHKIUM C KOMIIAKTHBIM HOCHUTEIEM — BEeUBIIETOB. CyIIECTBYIOT
YCTONYMBBIE YUCIICHHBIC aJITOPUTMbI BBIYHCIICHUS BEUBIIET-KOA()(PUITUEHTOB TIpU
TaKOM DPa3loKE€HUH, a TaKke 00eCrneurBaeTcs BO3MOKHOCTh MPUOIMKEHHOTO
BOCCTAHOBIIEHUSI CUTHAJIa C allPUOPH 3aJJaHHOW TOYHOCTBHIO. [IOCKOIBKY BEMB-
7eT-K03(PHUIMEHTHI CYIIECTBEHHO OTIMYAIOTCA OT HYJS TOJBKO BOJIWM3HM CHHTY-
aspHOCTEl (T.€. BEHBIET-pSbl “HOPMaTbHBIX  (DYHKIUH JOIMYCKAIOT CHIBHOC
“paspsbkenue” ), ynaercs oTOPOCUTh MEJIKUE JIeTall M BBIIACIUTh HauOosee Cy-
IIECTBEHHbIE OCOOEHHOCTH aHAJIM3UPYEMOTO CUTHAJIA, YTO MO3BOJIAECT 3HAYUTEIb-
HO CKaTb 00bEM NEPBOHAYAIBHOU MH(POPMAIIIH.

Hcnonp30BaHUE TAHHOTO MOAYJS IMO3BOJISIET BMECTO MAacCHMBa 3HAYEHUM
MOJISI COXPAHATh AMMPOKCUMAIIMOHHYIO KOHCTPYKIMIO, UMEIOIIYIO CYIIECTBEHHO
MEHBIITYIO Pa3MEPHOCTh, T.€. IEPEUTH OT IUGPOBLIX KapT MOJieH K aHAJIUTHYEC-
KUM amnmpoKCUMaIMsIM. ATMPOKCUMAIA 00ecredyrMBaeT BO3MOXKHOCTh BOCCTa-
HOBJICHHS TIOJISI B TIPOM3BOJILHO BBIOPAHHBIX TOYKAX MPOCTPAHCTBA BHE UCTOYHHU-
KOB, @ TAK)KE BBIMOJHEHUE ACUMIITOTUYECKH ONTUMAJIBHBIX 110 TOYHOCTHU TPAHC-
dbopmaruii, yAUTHIBAIOIUX PA3JIMUUs B aNIlIMKATaX Z TOYEK M3MEPEHUU TOJIs.
Kaxk u momyne “Qtree”, naHHbIl MOAYTb MO3BOJISIET TPOU3BOIUTH XPAHCHHUE JaH-
HBIX O IOJIC B BUIE MOJICIICH 3JICMEHTAPHBIX HCTOUYHUKOB (CeTouHast Mojein, Shp-
(aiin) ¢ BKIFOYCHHUEM B 0a3y JTaHHBIX.

[TocTpoeHrEe aHAIUTUUYECKON MOJAENM NPOU3BOAUTCS HA ATANE anipoK-
CUMAaIlMM TeONOTEeHIINAIBLHOTO MoJsi. Moaens 3aKkiIovaeT B cebe comepKaresb-
HYI0 MH(pOpMaIHio, CBA3aHHYIO CO 3HAUYCHHUSMH TOJIS B y3JaX PaBHOMEPHOU
CETH, a TAKXKE BO3MOXHOCTH €r0 BOCCTAHOBJICHUS B OTJEJbHBIX TOYKAX BHEIII-
Hero (10 OTHOIICHMIO K €r0 MCTOYHHMKAM) MPOCTPAHCTBA, ACUMIITOTHYECKH OII-
TUMaJbHBIE 110 TOYHOCTH TpaHCHOpPMAIIMHU MOJEH pa3HOro BUIA C YIETOM OCO-
O0eHHocTell penbeda MOBEPXHOCTH U3MEPEHUM B Mpezenax TePPUTOPUH Hcclie-
JIOBaHUU.

BaxHo, 4TO npu MOCTPOCHUHU aNPOKCUMAIMOHHBIX MOJIENICH TTPOUCXOAUT
MOJIaBJICHHE TTOMEX HErapMOHHUYECKOTO Xapakrepa, 0OYCIOBICHHBIX MOTPEIIHO-
CTSMU U3MEPEHUH; MPUNOBEPXHOCTHBIMU HEOJHOPOJHOCTSIMHU T'€OJOTHUYECKOM
Cpelibl; TOTPEUTHOCTSAMH, BOSHUKAIONMIUMH B Tiporiecce (popmupoBanus mudpo-
BbIX Mojenel moisi. Kak mokaspIBaeT OMBIT, BEJIMYMHBI TAKOTO POJia MOTPEIIHOC-
T€ B OTAECIBHBIX TOYKAX, KaK MPaBUJIO, MHOTOKPATHO MPEBOCXOIST TOYHOCTD
BBITIOJTHEHHBIX T€0(U3UIECKUX CHEMOK.
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3akarouenue. [Iporpammusie moaynu “Qtree’ u “Wavelet” npencrapiustor
s dexTrBHBIE cTOCOOBI cxaTus UGPOBON HUH(POPMAIIUU O TPABUTALMOHHOM U
MarHMUTHOM MOJSX, OCHOBAaHHBIE HA CUHTE3€ METO/I0B MCTOKOOOPa3HOM ammpok-
cUMaIu, ppaxKTaabHOIO MOAX0/1a U BeBIeT-aHa 132, 00€CTIeYnBAIOIINE HE TOMb-
KO KOMITAKTHOE€ XPAHEHUE JAHHBIX, HO TAK)XE€ BO3MOXXHOCTb BOCCTAaHOBIICHUS
pPa3TUYHBIX KOMIIOHEHTOB TOJISi B MPOM3BOJIBHO BBIOPAHHBIX TOUKAX MPOCTpaH-
CTBA, PaCHOJIararIINXCs BbILIE TOBEPXHOCTH U3MepeHnid. Co3aaHHbIE B IPOLIEC-
CE€ anmnpOKCUMAIMU MOJEIN UMEIOT 3HAYUTEIBHO MEHBIINNA pa3Mep, YeEM HUCXO-
HbI€ JaHHbIC, U MCIOJB3YIOTCS JJIA XpAaHEHHUs U mepenadd OoybIINX 00bEMOB
reoJ0ro-reopu3nuecKol HHPoOpMaIiu.

Pabora BbINOTHEHA TTpH MOJIEPIKKe Ypaibckoro otaeneHus PAH (mo pe-

3ylbTaTaM KOHKypCa Hay4qHbIX IPOCKTOB MOJIONBIX yueHbIX U acriupaHToB 2007 1.)
u POOU (rpant Ne 07-05-96011).
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