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 LiDAR - Light Detection And Ranging

 Digital Terrain Model (DTM)
 bare-earth raster grid

 Digital Surface Model (DSM)

 natural and built features

Terminology
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Motivation

 Current state 

 DTM 3.5 (created in 2002 – 2005)
 vectorization of elevation, especially TM in 1 : 10 000 scale, in some   

parts of Slovakia in 1 : 25 000 scale

 GRID with 10 x 10 m 

 DTM is freely available through the resort's Geoportal:
https://www.geoportal.sk/sk/zbgis_smd/na-stiahnutie/

WMS - https://zbgisws.skgeodesy.sk/zbgis_dmr3_wms/service.svc/get
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DTM 5.0 - Basic information

 funded by state

 in 2017 public 
procurement

project duration       
2017 – 2023

 framework 
agreement with      
5 suppliers

reopening calls of 
the tender

42 lots

 area of lots:   738 – 1 806 km2

 area of Slovakia: 49 035 km2
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 Point Cloud
 Data collection during the non-vegetation period

 without snow, haze, rain, etc. 

 Scanning density of last reflection points is at least 5 points /1 m2

 Absolute vertical accuracy of point cloud at ellipsoidal heights in 
ETRS89: mh ≤ 0,15 m 

 Absolute positional accuracy of point cloud in ETRS89-TM34: 
mP ≤ 0,30 m

 classification: ground, unclassified, never classified

 DTM 5.0
 ETRS89+h, S-JTSK(JTSK03)+Bpv
 ARC/INFO ASCII GRID
 1 m resolution
 vertical accuracy in Bpv: mH ≤ 0,25 m
 positional accuracy: mP ≤ 0,50 m

Required quality criteria on ALS and DTM 5.0
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Contracted lots

 contracted 71,5% of Slovak territory

 average price for 1 km2

117 €

Year Call
No. of 

lots
Area

in km2

2
0

1
7 1. 4 5 504

2. 7 9 140

2
0

1
8

3. 4 3 639

4. 5 6 404

5. 4 4 349

2
0

1
9 6. 3 4 268

7. 3 3 156

Σ 30 36 490
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Contracted lots

 86,1% of Slovak territory will be 
contracted  in 2020 

Year Call
No. of 

lots
Area

in km2

2
0

1
7 1. 4 5 504

2. 7 9 140

2
0

1
8

3. 4 3 639

4. 5 6 404

5. 4 4 348

2
0

1
9 6. 3 4 268

7. 3 3 156

2
0

2
0 8. 3 3454

9. 3 3984

Σ 36 43 928
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Airborne laser scanning (ALS) 

 28 of the 30 contracted lots

 scan completed 2017 - 2020
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Example
 classification of points

LOT 05 - Trnava LOT 17 - Malá Fatra

Total number of points:          31 098 853 376 

Total density of points:                       31 p./m2

Density of Ground points: 23 p./m2

Total number of points:           32 773 371 904

Total density of points: 41 p./m2

Density of Ground points: 8 p./m2

 951,7 km2 1012 km2
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Stage 1 :

 density of last reflection points,

 holes in the data,

 relative vertical adjustment of the scanned strips (|Δh|≤ 0,08 m),

 overlap of adjacent scanned strips (more than 40%).

Stage 2 :                                                                          

 reliability of classification (class GR ≥ 99,5% others ≥ 90%),

 absolute vertical and positional accuracy of cloud points,

 absolute vertical accuracy of DTM,

 elevations at the overlapped edges of individual lots,

 deformation on DTM (due to incorrect classification).

Control of quality parameters
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NMCA

Checkpoints:
• 2 checkpoints/250 km2

• on open paved surfaces 
(parking lots)

• horizontally up to 5 °
inclination

• SKPOS

contractor

Control of vertical and positional 
accuracy
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Overview of checkpoints for vertical accuracy



Location:              LOT 05 – Trnava
Municipality:                   Merašice
LCP: 2009
Method : SKPOS
ALS: winter 2017-2018
Number of points: 662
Mean:    -0,01 m
Standard deviation: 0,34 m

28 points
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Comparison of spot elevations between 
DTM 5.0 and GNSS survey



Location: LOT 01 – Senica
Municipality:                            Čáry
Gravimetric meas.:      2018-2019
Method: SKPOS
ALS: winter 2017-2018
Number of points:                    425
Mean: -0,07 m
Standard deviation: 0,04 m
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Comparison of spot elevations between 
DTM 5.0 and GNSS survey



Completed lots

 18 of the 30 contracted lots 14



Lots

Number and Name

Vertical accuracy of 
cloud points in 
ETRS89-h [m]

Positional accuracy 

of cloud points in 

ETRS89-TM34 [m]

Average density of 

last reflection 

points [p/m2]

Vertical accuracy of 
DTM 5.0 in Bpv [m]

[m] [m] [point/m2] [m]

01 Senica 0,03 0,15 25 0,04

03 Bratislava 0,05 0,14 21 0,05

04 Dunajská Streda 0,05 0,14 17 0,05

05 Trnava 0,04 0,16 26 0,04

07 Trenčín 0,06 0,15 31 0,06

09 Komárno 0,03 0,07 33 0,03

10 Nové Zámky 0,04 0,14 23 0,03

11 Levice 0,02 0,15 26 0,02

17 Malá Fatra 0,04 0,09 28 0,04

19 Veľká Fatra 0,02 0,08 43 0,02

22 Lučenec 0,03 0,11 19 0,04

24 Nízke Tatry 0,05 0,10 31 0,06

26 Tatry 0,04 0,17 30 0,04

Quality parameters

 Parameters of all 18 accepted and provided lots are available through link: 

https://www.geoportal.sk/files/zbgis/lls/parameters-als-data-collection-lots.pdf 15



Classified Point Cloud

Digital Terrain Model (DTM 5.0)

Digital Surface Model (DSM 1.0)

Manor house 
in Holíč

ALS Products
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 free of charge data provision,

 large volume data, e.g. whole 
lots (2 TB),

 order form,

 customer service centres in 
GKÚ in Bratislava and Prešov, 

 external HDD,

 license terms & conditions,

 https://www.geoportal.sk/en/
zbgis/als-dtm.html 

ALS products:     
off-line provision



Data export (Terrain) https://zbgis.skgeodesy.sk/mkzbgis/sk/teren
 DTM 5.0 in S-JTSK(JTSK03) and Bpv coor. system in Esri Grid or TIFF format 
 DSM 1.0 in S-JTSK(JTSK03) and Bpv coor. system in Esri Grid or TIFF format 
 Point cloud in S-JTSK(JTSK03) and Bpv coor. system in LAS or LAZ format

After the export is 
completed, a message 
will be sent to the 
specified e-mail address 
with a link to download 
the exported file.

The area size for DTM
and DSM is limited to 
400 km², for the Point 
Cloud to 2 km².

ALS products: on-line provision

Note:
S-JTSK (JTSK03) – EPSG:8353
Bpv – EPSG:8357

https://zbgis.skgeodesy.sk/mkzbgis/sk/teren


Use of ALS products
Update of map series

Processing of the Orthophotomosaic of Slovakia
Elevation update on Basic Maps

Land Consolidation

Academic community

Archaeology and Protection of Cultural Heritage

Environment
Landslides
Flood maps
Landscape ecology

Construction and Architecture

Crisis management
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LiDAR and the Protection of Cultural 
Heritage

„The number of new 
discovery-sites will 

grow in proportion to 
the publication of 

other areas mapped 
by LiDAR.“

Peter Bisták, The Monuments Board of 
the Slovak Republic

„Archaeology of the invisible“

Hill-fort in Neštich, Ing. Tibor Lieskovský, PhD. 

„Transparent archaeology“
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 Point Cloud

 Bratislava

 MESH (visualization of 3D model from point cloud)

 Point Cloud coloured by Orthophoto

Examples of ALS products
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 Point Cloud coloured by Orthophoto Malá Fatra

 Castle Strečno  Mountain Kráľova hoľa

Examples of ALS products
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 Vysoké Tatry

 DSM

 DTM

 Point Cloud coloured by Orthophoto

Examples of ALS products



Gerlachovský štít
Elevation determined by 
GNSS (2006): 2 654,79 m

Elevation determined from the Point Cloud: 
2 654,75 m

Spatial triangulation in 1964: 
2 654,78 m



Thank you for 
your attention.
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