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Identification and analysis of topography according to SRTM,
based on application of the scale-space theory
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Theory of scalable space (Witkin, 1983; Koenderink, 1984; Koenderink, van Doorn, 1987)
makes it possible to: a) to provide initial information in the form, for which when zooming in
detailing decreases monotonically, without creating new features and b) determine the nature of the
relationship multiscale representations.

The relief is one of the key indicators of geodynamic processes in the surface layer of the
earth, and reflects the geological structure of territory. Therefore, the application of the scale space
theory for the identification and analysis of relief patterns, related to the solution of problems of
geomorphology, tectonics and geology. Structure, identified from the initial data of different scale t,
may not only differ from each other, but also be used as a complementary design, allowing to build
the most complete picture of the nature of the signal.

In order to identify major structural elements and details of their geological structure of the
digital elevation model - SRTMO03, SRTM30_Plus (radar mode) developed a method of interpreting
the source material, includes a selection of linear and dome-shaped structures with operations for
calculating the modulus of the first derivative of the coordinate - modulus of the gradient
topography that characterizes the state of the surface on the steepness of the slope and direction
(azimuth) and the second derivative of the coordinate on the surface - the surface Laplacian of
Gauss, identifying objects dome shape.

The examples indicates efficiency of the scale space theory for the allocation of relief
structures, zones of different types of faults, tectonic units, the ability to more accurately determine
the size of various geomorphological, tectonic and geological sites. Discharge from the distractions
and masking parts of the transformed radar images helped to identify the most significant features
of the major geological structure in the region, generalized projections of regional and global
structures (Fig. 1).

Ample opportunity of transformed digital elevation models for the tectonic zoning, geological
mapping, structural imaging, lineament analysis may find its application in all phases of regional

geological studies. Particularly important to apply this kind of research in inaccessible regions.
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Fig. 1. Northern Sakhalin seismic zone (Neftegorsk district) where the right-lateral slip tectonics is
developed. Six options Lxy att=1, 4, 64 (a, b, c, respectively) and ¢ 1 =80 ° (260 °) (left) and ¢ 2
=130 ° (310 °) (right). Every scene is accompanied by the shape of the derivative of Gaussian
kernel.
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BoigeseHue U aHAJIM3 CTPYKTYP peibeda 1mo JaHHBIM PAAHOJIOKAIUOHHON
ChbeMKH HA OCHOBE IPUMEHEHUE TEOPHH MACIITA0OHPYEMOro MPOCTPAHCTBA

O.B.Pui6ac, I'.3. ['unpmanoBa

HUncmumym mexmonuku u eeoguzuxu um. fO. A. Kocvieuna /[BO PAH, 2. Xabaposck

Teopus macmtadbupyemoro npoctpancta (Witkin, 1983; Koenderink, 1984; Koenderink,
van Doorn, 1987) naeT BO3MOXHOCTB: @) MPEJACTaBUTh UCXOIHYIO0 HH(POPMAIIUIO B BUJIE, KOT/1a TIPH
yBEJIMUEHUH MaciTada JeTalTupoBKa MOHOTOHHO YMEHBINIAETCS, HE CO3/aBasi IPU ATOM HOBBIX
0COOEHHOCTEH; 0) ONPEeIeTUTh XapaKTeP CBSA3H PA3HOMACIITAOHBIX MTPEACTABICHUI.

Penned sBsieTcst oMHUM U3 OCHOBHBIX MMOKA3aTeNeil pa3BUTHS T€OJUHAMHUYECKHUX
MIPOLIECCOB, MPOTEKAIOIINUX B MPUIIOBEPXHOCTHOM CJI0€ 3€MIIU, U OTPAXKAET Ie0JIOTUYECKOe
cTpoeHue Tepputopuu. [loaToMy prMeHEHUE TEOPUH MACIITAOUPYEMOTO MMPOCTPAHCTBA ISt
BBIICTICHUS M aHAJIN3a CTPYKTYp penbeda, CBI3aHO C pelleHneM 3aaad reoMopdosioruu,
TEKTOHHUKH U reosoTud. CTPYKTYPBI, BBIJICIICHHBIC U3 UCXOIHBIX JaHHBIX Pa3HOro MaciiTada t,
MOTYT HE TOJIKO CYIIECTBEHHO OTINYATHCA JPYT OT JIpyra, HO ObITh UCIIOJIb30BAHBI M KaK B3aMMHO
JIOTIOJTHSIOIINE KOHCTPYKIIUH, TIO3BOJISIONINE CTPOUTH MAaKCUMATBHO TIOJHYIO KapTUHY O XapaKTepe
HCCIIelyeMOro CUTHANA.

C uenpio BBISBICHUS KPYITHBIX CTPYKTYPHBIX SJIEMEHTOB U JIETAICH WX T€OJIOTUIECKOTO
ctpoenus B ¢ poBbix Moaensx peabeda SRTMO03 u SRTM30 Plus (pagapras cbemka)
paspaboTaHa MEeTOAMKA TEMHU(PPUPOBAHUS UCXOTHOTO MaTepHalia, BKIIOYAIOIIAs BIICICHUE
JUHEWHBIX U KyNOJIO00Pa3HBIX CTPYKTYP IMMOCPEICTBOM ONEPANUN BEIYUCICHHS MOIYJIS TICPBOI
MIPOU3BOTHOM MO KOOPAWHATE — MOJIYJIS TpaaueHTa penbeda, XapaKTepu3yIoIIero COCTOSHNE
MMOBEPXHOCTHU IO KPYyTH3HE U 110 HAMPABJICHHUIO CKJIOHA (a3UMYTY), U BTOPOU MTPOU3BOTHOM 11O
KOOpJMHATE Ha IOBEPXHOCTH — JallacuaHa nmoepxHoctu ['aycca, HIeHTHPUITUPYIOUIETO OOBEKTHI
KYTI0J1000pa3HOi (JOPMBI.

[Tokazana 3¢ (heKTUBHOCTh MPUMEHEHUS TEOPHH MacIITaOUPyeMOro MpOCTPAHCTBA IS
BBIJICTICHUS CTPYKTYP peibeda, 30H Pa3IMuHbIX THIIOB, Pa3PhIBHBIX HAPYIICHUN, TCKTOHUYCCKUX
OJIOKOB; BO3MOKHOCTh 00JIee TOYHOTO OMPEeNICHUsI Pa3MEPOB PA3IUYHBIX T€OMOPPOTOTUIECKUX,
TEKTOHHUYECKHUX U Ie0JIOTUIECKUX 00BEKTOB. Pasrpy3ka OT OTBIEKAIONMUX U MACKUPYIOIINX
JeTanei mpeodpa3oBaHHBIX paJapHbIX CHUMKOB CIIOCOOCTBYET BBISBICHUIO Hanboiee
CYIIECTBEHHBIX KPYITHBIX YePT I€OJIOTUICCKOTO CTPOCHHUS PETHOHA, TCHEPAIN30BAHHBIX TPOSKIIAN
PETHOHANBHBIX U TTI00aTBHBIX CTPYKTYP (puc.l).

[[Iupokure BO3MOXKHOCTU IPEe0Opa30BaHHBIX IIUPPOBLIX MOIENEH penbeda npu
TEKTOHHYECKOM PaliOHUPOBAHUU TEPPUTOPHUIA, TEOTOTHUECKOM KapTUPOBAHHUH, CTPYKTYPHBIX
MMOCTPOCHHUSX, INHEAMEHTHOM aHAJIM3€¢ MOTYT HAMTH CBOC MPUMEHEHHE Ha BCEX dTanax
PETHOHANBHBIX T€0JIOTHYECKHUX uccienoBanuii. Oco00 BaXXKHO MPUMEHSATH OJOOHOTO poja
WCCIICIOBAHUS B TPYIHO JOCTYITHBIX PETHOHAX.
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Puc. 1. Yuacrok ceificmoakTuBHOM 30HBI ceBepHOro Caxanusa (paiion Hedreropcka), rae passura
MIPaBOCTOPOHHSISI CABUTOBasi TeKTOHUKA. [1lecTh BapnaHTOB MacTaOHBIX MPEICTaBICHUA TpH t=1,
4, 64 (a, 0, B, cooTBeTCTBEHHO) U 0;=80°(260°) (neBbIe) U ¢p,=130°(310°) (mpaBsie). Kaxnas ciiena
conpoBoXxaaeTcs GopMoit mpou3BoAHOH siapa ["aycca.
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