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Landslide occurrence is one of the natural disasters which annually cause great damages worldwide
and, therefore, landslide prediction and monitoring is of great concern. Landslide susceptibility determina-
tion largely relies on the information provided by the landslide inventory maps. Therefore, precise land
displacement determination can be regarded as one of the preliminary steps towards a more reliable
landslide prediction. Recent improvements in high resolution satellite images (HRSI) equipped with pre-
cise positioning technology on board the satellites and the large ground coverage, offer high potential for
land slide monitoring and mapping. In this paper we present a strategy for three dimensional land dis-
placement detection using HRSI stereo pairs. It starts with sub-pixel image matching over the salient
points on the susceptible areas using least squares image matching which indeed is capable to generate
sub-pixel disparity values. The matched points are then transferred into three dimensional terrain coordi-
nates using the HRSI supplied RPC's. Without a need for any ground control point for RPC bias compen -
sation, landslide detection can be carried out by a Helmerts transformation between the terrain coordi-
nates generated from the first imaging epoch and the three dimensional coordinates generated for the
same points from the other epochs. The calculated discrepancies can then be interpreted as the detected
relative land displacements. Moreover, if only a single ground control point is measured on the field, then
the RPC bias can be compensated yielding the absolute values with respect to the global reference frame
for the landslide mapping. The preliminary stage of this approach is tested over a mountainous terrain us-
ing IRS P5 high resolution stereo images using a manual image pointing method. The residual discrep-
ancies indicate sub-pixel values. However, no significant land movement is detected on the tested data-
set. Further investigation is being carried out on the areas more susceptible to landslide occurrence.*

Or1or3Hs1 03HUKHOBEHUS 518r15emcsi 00HUM U3 rPUpOOHbIX Kamacmpogh, Komopble exe200HO HaHO-
csiIm 02pOMHbIU yuepb scemMy mMupy U, criedosamesibHO, MPO2HO3UpPO8aHUe U MOHUMOPUHE Oro3Hesol
8bi3bigaem 6osnbwoe becriokolicmeo. OnpedesieHue 4yecmaumesibHOCMU OrOJI3HS 8 3HaYUMersibHoU
cmereHu riolazaemcsi Ha UHghopmayuro, npedocmasrieHHY0 Kapmbl Oros3Hs uHeeHmaps. [Moamomy
moyHoe oripederieHuUe rnepeMeweHul 3eMu MOXHO paccMampueams Kak 00UH U3 ripedsapumeribHbIX
wazoe 8 HarpassieHuu bosiee HadexHo20 npedckalaHus onosnsHel. [NocnedHue docmuxeHUs 8 criym-
HUKO8bIX CHUMKO8 8bICOK020 pa3speweHusi (HRSI), ocHaweHHbIx mexHonoauel moYHO20 Mo3uyUuoHUpPO-
e8aHusi Ha bopmy criymHukoe u 60sbwWol oxeam 3eMsu, rnpednazarom 6bICOKUl nomeHyuasn Ons MOHU-
mopuHaa 3emersib cratidos u kapmozpaghuu. B amol cmamee mbi npedcmasrnsgemM cmpameauo mpex-
MepHOU ObHapyxeHusi rnepemeuw,eHusi 3emne, ucronb3yss nap HRSI cmepeo. OHa HavyuHaemcs ¢
cybniukcenbHol Image Matching 3a usfiomoe Ha ys38UMbIX paliOHO8, UCIMOMb308aHUEM HaUMeEHbLUX
keadpamoe Image Matching, komopbie delicmeumesibHO CrioCObHbI co30agamb Cyb-MUKCesisl 3Ha4YeHUs
HepaseHcmeo. Coomeemcecmeayom MOYKU 3ameM NepeHoOCUmcsi 8 MpPeXMepPHy MECMHOCMb KOopOu-
Ham ¢ ucnone3oeaHuem HRSI nocmasnsemcs 6 RPC. be3 Heobxodumocmu 0nsi nobol moyku ornop-
HbIX Ornsi KomneHcayuu cmeweHuss RPC, oronseHb obHapyeHue Moxem ocyuiecmernsmscsi Helmerts
rnpeobpasosaHusi Mexdy KoopOuHamamu MecmHOCMU MoJlyYeHHbIe 0m nepeol 3rnoxu u3obpaxeHus U
mpexmepHble KoopOuHambl co30aH Ol mex Xe moy4kax u3 Opyaux 3rox. Paccyumseigaomcs pacxo-
XKOeHuUs1 Moegym b6bImb UHMePrnpemupo8aHbl Kak 0OHapyXXusl omHocumeribHble cMeuwleHus1 3emnu. bo-
7lee moeo, ecriu moribko 0OHa moyYka OMOPHbIX Uu3Mepsiemcss Ha rosie, mo cmeweHue RPC moxem
b6bImb KOMMeHcUupos8aHo ycmyrnasi abCcomomHbIX 3Ha4eHUl 0 OMHOWEHUI0 K ernobanbHoU cucmeMsl
KoopduHam 07151 omobpakeHusi ornonaHs. [NpedsapumerbHbIl 3mar 3moeo nodxoda mecmupyrmcs Ha
20pHoU mecmHocmu ¢ nomowbto IRS P5 ¢ ebicokuM paspeuieHuem cmepeo u3obpaxkeHull ¢ MoMouWbHo
py4Hol u3zobpaxeHue ykasbisaem mMemod. OcmamoyHble pacxoxX0eHUs yKa3bleatom Ha cyb-rukcesns
3Ha4yeHusi. OOHaKO, HUKaKUX Cyu,eCmeeHHbIX 08UXeHUU 3eMriu OOHapy>XeH Ha ucrbimaHusi Habopa d0aH-
Hbix. JanebHelwue uccredosaHusi rnpogodsimces Ha raowadsax bosiee 80CnpuUUMYUBbIMU K 803HUKHO8E -
HUFO OrOJI3HSI.
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