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Recent developments in the laser scanning technology provide new tools
and methods for a very accurate and cost-effective way of mapping
complex volumetric landscape features such as caves. It is difficult to map
such 3D features using traditional surveying methods without a large loss of
detail. Also, the extreme environmental conditions in the cave (darkness,
water, moisture, or mud) make the mapping very challenging (Buchroithner,
2015). In this work, we have collected terrestrial laser scanning (TLS) data
coupled with airborne laser scanning (ALS) data and orthoimagery to build
a volumetric, 3-D model of the Domica Cave and its surrounding area.

cave). We have used several

portraying the complexity of

3D laser mapping and dynamic visualisation

Combining the TLS and ALS data resulted in a 3D model of the area
supplemented by other data representing several landscape
components and factors potentially contributing to the development
of the cave system (water flow routing, temperature, moisture in the

visualisation methods to represent the

cave system which, if mutually combined, provide a better means of

the karst landscape. By this means, we

can better understand functioning of the cave system and dynamics of
the spatial processes contributing to its the development.
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filtered and processed to derive a digital terrain model
(DTM) and a digital surface model (DSM) of the area in
the form of regular raster grid (I m cell size) with the BiGaasElEs Integration of the digital terrain

LAStools software suite (Isenburg, 2014).

model and 3D cave model in GIS

3D spatial
modelling,
analysis,

and
visualisation

The TLS point cloud data were viewed and analysed as

cross-sections, 3D views and dynamic fly-troughs via the
FARO Scence and Bently Pointools softwares. 3D cave
surface model was generated from a decimated point

cell sizel Ox 10 meters.

3D cave surface model with orthogonal
silhouette projections. Background grid

Mean curvature of the 3D cave surface
highlights distinct morphological features.

cloud comprising only 0.03% of the original points
(Gallay et al. 2015a). The model was generated as a
triangular mesh in Meshlab (Cignoni & Ranzuglia, 2014)
using the Poisson surface reconstruction method by [ZREF-CRVIGERIETHIT cayities
Khazdan et al. (2006). )

The 3D model enabled volumetric calculations and
parameterization of the cave surface properties. Mean
curvature of the 3D cave surface model was calculated
in Meshlab using the algorithm of Guennebaud & Groos
(2007) to parametrize convexity/concavity of the cave

surface thus identify specific cave features such as
stalactites, stalagmites fault lines (Gallay et al. 2015b). I
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The digital terrain model and 3D cave surface model were —

integrated in ArcGIS, which provided means for a complex

perception of the cave system with the surface above it. l

More importantly, the integration enabled spatial analysis of 320

the data in 3D as surfaces, not just the 3D points. 2 TN
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cutting plane in A.The scale is given by the grid of 5 x 5 m cell size in all three directions. et

Dynamic fly-through towards Samson’s pillars
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Vertical cross-sections of the 3D landscape
model enable studying relationships between
the underground and the surface above.
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