STEREO 3D VISUALIZATION OF GEOPHYSICAL DATA
ON A VIRTUAL GLOBE

A.E. Bobkov, A.V. Leonov

Institute for the History of Science and Technology of the Russian Academy of Sciences
(IHST RAS, Russia)

a.leonov@ihst.ru

In the current work we present software for stereoscopic visualization of geophysical data based
on a virtual globe.

Virtual globe (digital 3D model of the Earth) is a general platform for visualization of any kind
of geo-referenced data, both on a surface and above/below the surface. The globe is built using
free data of Earth remote sensing (ERS) and open source software. For presentation of
underground geophysical data, the mode of semi-transparent surface of the Earth is supported, as
well as the camera movement under the surface of the Earth.

The software supports visualization of different kinds of geophysical 3D data: catalogs of
hypocenters, vector models, data of seismic tomography (voxel models). All algorithms were
tested on real data. Hypocenters are visualized at real depths under the surface of the Earth. Up
to 1 millions of points can be displayed simultaneously and filtered by different parameters in
real time on GPU. Data of seismic tomography are displayed taking into account the curvature of
Earth’s surface, smooth interpolation of frames is supported for better visualization of time
dynamics.

The work opens new possibilities for visual analysis of geophysical data. Software supports all
kinds of existing 3D displays (computer monitors, TV panels, projection systems), and can be
used by researchers for different tasks.

B Hacrosmeil pabore mnpeacraBieH MNpPOrpaMMHBIA KOMIUIEKC [UIsl CTE€PEOCKONNYECKON
BU3yaJIM3aIlH re0pH3NIECKUX JaHHBIX Ha OCHOBE BUPTYaJbHOTO rio0yca.

Bupryanensiit rnodyc (uudposas 3D-mMonens 3eMHOr0 mapa) - 3T0 YHHBEpcasibHas miatdopma
JUIS BU3YyaJIU3allK JIIOOBIX T€OMPOCTPAHCTBEHHBIX JaHHBIX, KaK Ha MOBEPXHOCTU 3EMIIH, TaK U
HaJl IOBEPXHOCTbIO 3eMid WM 1oja Hei. ['mobyc mocTpoeH Ha OCHOBE OTKPBITBHIX JaHHBIX
JTMCTaHIIMOHHOT O 30HupoBanus 3emun (/133) n cBOOOJHO pacrpoCTpaHsIEeMOro MpoOrpaMMHOro
obOecrnieueHus. [lnsg mnoka3za MOA3EMHBIX TIeO(PU3MUECKMX JAHHBIX TMOAJAEPKAH PEXUM
MOJTYNIPO3PaYHON MOBEPXHOCTU 3E€MJIM, a TaKXKe PEXUM JBHKEHHSI KaMepbl MO TOBEPXHOCTHIO
3emun.

Peamm3oBana Bu3yanuzalus pa3idyHbIX TUNOB Treo¢usmdeckux 3D fmaHHBIX: KaTajaoros
THITOLEHTPOB, BEKTOPHBIX MOJEINEH, TaHHBIX celicMoToMorpaduu (BOKCENbHBIX Mojeneii). Bee
aITOPUTMBl TECTUPOBAJINUCH HA pealibHbIX JAHHBIX. [ MIOLEHTPHI 0TOOpa)karTcs Ha peasibHON
ryOuHe 1moJ MOBEepXHOCThIO rio0yca. C momomipio GPU MOXHO OZHOBPEMEHHO IMOKA3bIBATh U
¢WIbTPOBaTh B pEaIbHOM BPEMEHM IO pa3HbIM NapaMmerpam Oosee MIIJIMOHA Touek. J{aHHbIe
ceficMmoToMorpaduu OTOOpaXKAarOTCsA C YYETOM KPHUBU3HBI MOBEPXHOCTH 3E€MIIM, MOAJAEpKaHa
IUIaBHAsl MHTEPHOJAIMS (GpeiiMoB i1t myyineil BU3yaau3aluyd BpeMEeHHON TMHAMUKY.

JanHast paboTa OTKpBIBAE€T HOBBIE BO3MOYKHOCTH IO BHU3yaJIbHOMY aHajlIu3y Ieo(pHU3MUYEeCKUX
naHHbIX. [IporpammHoe obecrnieueHue Moaiep KUBaeT Bce cyllecTByrolue TUnbl 3D nucniees
(KOMIIBIOTEpHBIE ~ MOHHUTOpPBI,  TEJIEBU30pbI, IMPOCKIUOHHBIE  YCTAaHOBKU), M  MOXET
UCIIOJIb30BaThCS MCCIIENOBATEISAMU IS PA3JINYHBIX LEJIEH.
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