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In this last decade several papers appeared in literature reporting Ground Based InSAR experiments
for landslide and subsidence monitoring. Capabilities of these systems in terms of imaging, DEM genera-
tion and displacement measurement have been investigated for different configurations and wavelengths.
The systems here presented are the first ground based interferometric systems available for research and
commercial uses, named IBIS, designed and developed by IDS company. IBIS, based on radar interfero-
metry, allows the remote monitoring of movements of large portions of territory (landslides, slopes, volca-
noes, glaciers etc.) and of structures (dams, bridges, towers, buildings etc.) with sub-millimetre accuracy.
IBIS technology revolutionizes the traditional approach to measuring the movements and deformations of
territories and structures, both in static (slow displacements) and dynamic vibration measurements).

The particular characteristics of this new instrument are that it can operate remotely, with no contact re-
quired whatsoever with the target to be monitored and that it can supply practically continuous deforma-
tion maps (not just punctual information as provided by current contact sensors), all with an unpreceden-
ted measurement speed and accuracy compared to current technology. The radar beam of the apparatus
illuminates the entire scenario to be investigated; the radar receiver then measures the signal reflected.
The high resolution capacity over distance provided by the radar produces a displacement map showing
the displacement of many points across the entire target; in fact, the radar samples the target about every
0.5 metres. In principle this is as if a vast number of sensors was applied to the target, one every 50 cen-
timetres (virtual sensors).

Thanks to the microwave technology used, the radar can detect displacements of each point on the tar-
get up to an oscillation frequency of 100 Hz. with a detection limit of less than 1/10 mm. This great sensit-
ivity in detecting displacements is due to the use of interferometry, measuring the phase differences of
the radar waves reflected from each point. Each sub-millimeter displacement gives rise to a phase differ-
ence of the reflected wave, detectable by the radar.*

B riocriedHee Oecamunemue HECKONbKO pabom, 8 3eMiu fumepamypbl OMYemHOCmU Ha OCHO8e
InSAR akcriepumeHmos 0rsi 0ron3HsA u ocedaHue MOHUMOpUHaa. BoO3MoXHoCmMuU amux cucmem ¢ moyku
3peHus susyanusayuu, LIMP u nepemeuweHusi uamepeHusi bbinu uccriedosaHbl 05151 pasfiudHbIX KOHguy -
pauutli u 0nuH eosnH. Cucmemsbl 30eck rpedcmasrieHbl repebie Ha3eMHbIe UHMepghepoMempuyecKuX cu-
cmem, docmyriHbIx 015l uccriedogaHus U KOMMepPYeCcKoe Ucrofb3ogaHue, HaseaHHbil IBIS, paspabomaH
u coslaH KkomnaHuel IDS. IBIS, ocHogaHHasi Ha padapHou uHmepgepomMempuu, noseossiem yoaneHHbIl
MOHUMOpPUH2 08UXeHUSsI 60/bWY Yacmb meppumopuu (0ros3HU, CKITOHbI, 8YfKaHbl, NeOHUKU U m.0.) u
coopyxeHul (Gambbi, Mocmabl, 6awHU, 30aHuUsi U m.f.) ¢ cy6-munnumMempogol moyHocmeio. IBIS mexHo-
J102Us1 PesosIyUOHU3UPYem mpaduyuoHHbIU M0OX00 K U3MepeHUro 08uxeHul u deghopmauyuli meppu-
mopuuU U COOPYXeHUl, KaKk 8 cmamu4ecKoM (MeOreHHoe cMeweHue) U QUHaMUYeCcKo20 UaMepeHus eub-
pauuu).

OcobeHHocmeli 3mo20 Ho8020 OOKyMeHma SI8/Iiemcs Mo, 4mo OHa Moxem pabomamp ydaneHHo,
6e3 Heobxodumocmu KoHmakma 6b1 mo Hu bbIr0 ¢ Uerbro, Ymobbl KOHMPOAUPO8amb U 4Ymo OHa Moxem
rnocmasums fMpakmuyecku HerpepbieHoU deghopmayuu Kapmel (@ He MosbKO MyHKMyarbHbIU UHhopma-
uuu, Kak npedycmompeHo delicmsyrowuMm dam4yuko8 KOHmMakma), ece ¢ becripeyedeHmHasi CKOpocms U
moYyHOCMb U3MepeHul Mo cpasHeHUK C HbiHeWwHel mexHonoaued. flyd padapa annapama oceeuwjaem
8echk cueHapul, 4Ymobbl bbimb uccriedo8aHbl; NPUeMHUKa padapa 3amem Uu3Mepsem cuaHalsl, OmpPaX eH-
HbIU.Bbicokasi npoussodumenibHOCMb paspewleHue Ha paccmosiHue npedocmasrisieMslie padap rnpou3eo-
oum nepemeweHue Kapmbl C yKa3aHUEM MepemMewieHus MHO2UX moYKax o ecell MUWEeHU, Ha caMoM
Oerne, padap obpa3subl uenesbix npumepHo Kaxoble 0,5 mempa. B npuHyune, amo kak ecnu 6bl 02pom-
Hoe Koruyecmeo 0amyukos bbinia npuMeHeHa K uenu, kaxobie 50 caHmumempos (supmyarbHbie 0am-
YUKU).
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briazodaps mukpogosiHogol mexHoroauu, ucronb3dyemslie, PIIC moxem obHapyxueamb nepemeue-
Husi Kaxxdol moyku Ha muweHu 8o Yacmomai KoniebaHut 100 ly. ¢ npedenom obHapyxeHuUs1 meHee 1/
10 Mm. Omo 6osbwol YyecmeumeribHOCMb 8 OOHapyXeHUU CMeWEeHUs] C8s13aHO C UCIMOb308aHUEM
UHMepghepomempuu, UsMepeHuUe pasHocmu ¢has paduosioKayUOHHbIX 80J1H, OMpPa)XeHHbIX om Kaxooul
moyku. Kaxobll cyb-mMunmumMemposbiX CMeweHue npueodum K pa3Hocmu ¢has OmpaxKeHHbIX 80J1H, 06-
Hapyxusaembix PJIC.

* MepeBop TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmbl Google-nepeBoauyuik.
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MoHumopuHe KoHuenyuu 0nsi cmamu4eckux U OuHamudeckux deghopmayuli UHKEHEepPHbIX U 2e0mexHU-
yeckoU [NpurnoxeHusi cmpykmyp 8 2e0mexHU4eckol U cmpoumesibHOU MmexHUKU MHHO8aUUOHHbIE KOH-
uenuyuu 0515 0amyukos U MemooOsb!
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