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Project plan – Milestone 3

Creating 3D models and numerical modelling

• Goals of PP1: create 3D models of selected 4 rock blocks at the territories 
of Bohemian Switzerland NP, Saxonian Switzerland NP, Děčín municipality, 
Správa železnic

• Methods: UAV and terrestrial photogrammery and laser scanning, GNSS

• Expected outputs: 3D mesh and photorealistic 3D models



Localities
M3

M3
M4



Technology

Equipment

Terrestrial 

photogrammetry

Nikon D750 (6 000 x 4 000 pixels)

Objective lens Nikon 14-24 mm f/2,8 G ED AF-S, 

Nikon 85 mm f/1,4 G AF-S*

360° camera RICOH THETA Z1
UAV  

photogrammetry
DJI Phantom 4 Pro+

UAV laser Scanning Riegl miniVUX-1UAV

GNSS-RTK Trimble R10 GNSS

Total station Trimble M3



Technology
Terrestrial 

photogrammetry

UAV 

photogrammetry

UAV laser 

scanning

GNSS-RTK + 

total station

Pastýřská stěna x x

Rock block Teplická x x

Janovská vyhlídka x x x

Großer Wehlturm x

Dlouhý důl x x x

Hluboký důl x x x



Processing – photogrammetry



Processing – UAV laser scanning



Point cloud reduction

• Dense point cloud 

– average point distance < 2 cm 

– high number of points (> 107) 

• Algorithm for „intelligent“ point cloud reduction

– Keeps points on edges and breaks, points on planar surfaces are thinned out

– Reduced point cloud < 2% of points 

– Can be used for further geotechnical/geological simulations and point cloud 
classification

– Bayer, T., Kolingerová I., Potůčková M., Čábelka, M., Štefanová E.: On 
Incremental Facility Location with Hybrid Constrained Pseudometric, J. of
Pattern Recognition (under review)



Point cloud reduction



Clustering for point cloud classification



Examples of results – Pastýřská stěna



Examples of results – Janovská vyhlídka



Examples of results – Janovská vyhlídka



Examples of results – rock block Teplická



Examples of results - Großer Wehlturm



Dlouhý důl



Examples of results – Dlouhý důl

25 November 2021

11 October 2022

UAV laser scanning



Examples of results – Dlouhý důl

25 November 2021 11 October 2022



Examples of results – Dlouhý důl

11 October 2022



Hluboký důl



Examples of results – Hluboký důl
UAV laser scanning



Examples of results – Hluboký důl



Virtual tours

• Hluboký důl
https://webobook.com/public/637e
2a34a34a1a18a2205fd2,en

• Großer Wehlturm
https://webobook.com/public/637e
86bcb45f282ea2688f42,en

https://webobook.com/public/637e2a34a34a1a18a2205fd2,en
https://webobook.com/public/637e86bcb45f282ea2688f42,en


Project homepage
http://elbe-labe-georisiko.eu/fewarisk

http://elbe-labe-georisiko.eu/fewarisk/cs


Thank you!
https://www.natur.cuni.cz/geografie/geoinformatika-kartografie

Department of Applied 
Geoinformatics and Cartography


