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‘Speleology is the discipline that search, explore, map and study
caves. It takes its name from Greek spélaion (cave) and logos
seech and it’s born in the eighteenth century.
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Some Data
The largest cave in the world, is the “Mammoth Cave” (650 km), located in Kentucky (USA).

The deepest cave in the world, is the “Veryovkina Cave“(-2212 m), located in The Caucasus
mountains in Georgia.
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IS a topographic. instruments, able to
measure the position of hundreds of
J thousands of points per second. It can be

‘ i considered as an eye that measures
- ’ everything that is visible from the position
= in which it is located.
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" What are Caves? @ -Underground voids in darkness

Caves are different, thanks to
different formation processes:
Tectonic,Volcanic,Marine,Wind;
Glacial and Karst.
Most studied are “karstic
. origin”, created by the
chemical dissolution of
the limestone due to
the action of water

Erosion

Stalagmites Underwater

It’s estimated human discovered about 30,000 km of caves, about 15%.
We are only at the beginning of the research.
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The Project:‘Explore.discover,research and conserve natural
heritage in the North Macedonian territory.”

Main Focus:“Multidisciplinary research,aim on touristic development
and virtual visualization.” @,@\é .m
Sponsored: “United Nations Development Programme”
“European Union Projects” %

Y(f(’f

Teams:
Performed by: “Studio Tecnico MT”

” T @& = PERSEPHONE
Thanks to: “Persephone Esplorazioni (Italian Speleological Association) esplorazioni

Thanks to:*Speleo Korabi” (Republic of North Macedonia Speleological Association)
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Caves
Posmons

Google Earth

“Belul” Cave:

« “Satellite
Identlflcatlon
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3D Survey Project Parameters:

Multidisciplinary international project, that purpose to test new topographic
instruments in hard condition, to provide new and better results compared with

oldest methods.

Project Caves
Person necessary
Average Length/Width
Project Duration
Accuracy Results
Aspected Results

Hardware to carry

3
57
From 200 to 400 mt/from 0 to -100 mt
1 week per year
Subcentimetric

(2D/3D design)-(Virtual Tour)-(3D Video)
3D Models

(GPS)-(Laser Scanner)-(Camera)-(Drone)
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The equipment and instruments:

1: Caver equipment

2: Gas Detector

3: GPS

4: Laser Scanner

5: Camera+Nodal Ninja

6: UAV System (Drone)
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3D Survey Expected Results:

GPS Survey

Laser Scanner

Photogrammetry

Virtual Tour

Geolocalize “Trail” and “Entrance” of the caves

Accurate data: 3D model of the caves

Accurate Drawing: Plants,Sections,Particular

Digital Database:for studies and catalog

3D print of particular objects

Interactive tour for smartphone and PC:
Aim is the tourist who want to try a virtual visit
and then encourage the real tourism
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Pro ects Caves |

BELUL (*Shepherd’s name) TNTCHRA UBAVICA
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The Survey phases

GPS survey of the Trail
and entrance with
Leica Viva GS15

OR
GPS survey of the Trail
g 4 o and entrance with
B  Smartphone using
itk “View Range App”
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Super-High 3 Laser Scanner B
Resolution A
High Resolution 18 Z o S
Color Data Reflectance <5 2N T
Number of 156°264°204
points surveyed points
Ultrahigh|SuperhighiHigh  |[Middle [Preview
10m 1.6mm |3.Ilmm 6.3mm |12.6mm |50.3mm
25m 39mm |7.9mm 15.7mmj|31.4mm |125.7mm|
Sketch
— 50m 79mm J15.7mm J31.4mm}62.8mm |251.3mm
Alignment | [zom 12.6mm [25.1mm [50.3mm|100.5mm|402.1mm
A S S tt Scantime|13.3 min [6.6 min |33 min |1.6 min |24 sec
cans o€tiings Filesize [45GB |1.1GB |289 MB|72 MB |4 MB
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N® Photos 120 Drone Post Processing:
PhotosProcessed 88 1)Filter raw da in Camere Raw
Time of Fly 19 min. | AdobePhotoshop 2)Aerial Triangulation;

: Agisoft Photoscan 3)Point Cloud Generation;

Data Link 55mt x . .
Distance 135 mt 4)Scale Point Cloud,;

— | DJIPhantom 3 50T\ (Digital Terrain Model)

R | Professional | 6)Colored True Orthophoto:
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Alineamento

0 firore medio di shinementa: OMEIEPA m]

T e |

“Melnichka Cave”

https://www.youtube.co
m/watch?v=eEmj9aijlslk
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sace

Bl 20X

Photog rammetry e i—

How it work

Minimum Overlap 60%
Optimal Overlap 80%

Cow Skull

from
Belu Cave

https://sketchfab.com/models/8a8oe83cebqos11b8sbcs704db2bbf20
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Virtual Tour Camera Canon D700
Lens Fish Eye 8mm F3.5

Technical  Nodal Ninja

Necessary Photos for
a good Panorama:

8 orizonthals (45°) | echnical  Fhoto=Tripod
1 Vertical Shooting  Light Painting

Technique

Edit Projection Tock Help
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b s 3 {z,f. { .‘.
_ Virtual Tour

Bl ~0x 8 | Tour | t 1 B Lalor panatour pro
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CONCLUSION: SUGGESTION FOR FUTURE PROJECTS:

New method to survey the caves; 3D Mapping Mobile System
New visualization for tourist; Video Virtual Tour

More data to study and research;

€W accurate aaia, THANK YOU!!

Contacts:

Geom. Matteo Tartaglini
“Studio Tecnico MT”
info@studiotecnicomt.it
www.studiotecnicomt.it

@ resrrow “Let's Come to Explore with us”
ORNNISTILUIE \W\WW.Speleopersephone.com
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