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• Processing of multiple data for counties or statewide
applications is challenging from modern geospatial
software solutions (ArcGIS, ENVI, SAGA…)

• The data volume might reach tens or even bigger of
Terabytes which stresses the limit of the storage of a
single computer.

• Computation of Big data is another challenge for
processing massive.

Source: Oregon State University
https://www.flickr.com/photos/oregonstateuniversity/8554891847
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1, How can we process LiDAR in a plenty of
processes?
Developing a workflow processing LiDAR combines 
LAStools software
2, What are the final products of these processing?
Digital Surface Models (DSM),Digital Terrain Model 
(DTM) and normalized Digital Surface Models 
(nDSM).
3, How can we reduce the processing time of
LiDAR data in the large scale?
Apply parallelization function in R software to 
efficiently handle big LiDAR datasets could be 
currently an optimum method. 
FINAL GOAL:
To produce a generalized framework that can be 
applied for any LiDAR dataset format in the scale of 
state and country
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DSM, DTM and nDSM ?

Source: http://www.stadtentwicklung.berlin.de/umwelt/umweltatlas/ed610_03.htm
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DSM, DTM and nDSM ?

Digital Terrain Model (DTM) is a DEM that
represents the elevation of the bare earth without
taking into account any overground features (e.g.
trees, buildings)

Digital Surface Model (DSM) contains elevations of
natural terrain in addition to the natural (e.g. trees,
shrubs) and man‐made features (e.g. buildings)

Normalised Digital Surface Model (nDSM), result of
the difference of the Surface and Terrain Models,
highlights off‐terrain objects.
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These LiDAR datasets in Thüringen were published in the 
website of geo‐spatial Thüringen state 
(http://www.geoportal‐th.de/de‐de/start.aspx).
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• 16890 titles of 1 km2 in .LAZ format
• Storage about 410 Gb
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• Model Server Grid (64 Cores) by 
UFZ

 However, the optimum cores are
32 
• A storage space of 10 Terabytes
• R software: “doParallel” and 
“foreach” package

• Lastools software ( Rapidlasso
Company) 
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The workflow of the Big LiDAR processing
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A part of R codes for processing LiDAR data
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County

Number of 
LiDAR tiles with 
100m buffer titles 

(unit)

Time spent 
for creating 
100m buffer 
tiles (hours)

Time spent 
for LAStools 
processing 
(hours)

Total 
recording 
time 
(hours)

The time 
spent per 
1 Core 
(hours)

Alterbuger Land 653 0.91 4.10 5.01 0.16
Gotha 1049 1.60 5.21 6.81 0.21
Ilmkreis‐Suhl 1085 1.28 4.02 5.30 0.17
Eichsfeld 1059 1.40 3.77 5.17 0.16
Erfurt‐Sommerda 1207 2.60 4.48 7.08 0.22
Gera‐Greiz 1125 4.29 4.05 8.34 0.26
Hildburghausen 1081 2.20 3.14 5.34 0.17
Jena‐
SaaleHolzlandKreis

1038 1.90 2.62 4.52 0.14

Kyffhaeuserkreis 1178 1.79 4.94 6.73 0.21
Nordhausen 817 1.08 2.80 3.88 0.12
Saale‐Orla‐Kreis 1292 1.53 3.03 4.56 0.14
Saalfeld‐Rudolstadt 1204 1.73 3.61 5.34 0.17
Schmalkalden‐
Meiningen

1362 2.05 4.53 6.58 0.21

Sonneberg 528 0.85 1.55 2.40 0.07
Unstrut‐hainich‐kreis 1100 2.30 4.57 6.87 0.21
Wartburgkreis‐
Eisenach

1606 2.50 5.91 8.41 0.26

Weimar‐
WeimarerLand

999 1.21 1.94 3.15 0.10
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The diagram of spending time comparison for 
processing data in 17 counties

‐> 6.22 Terabytes of the storage space were consumed.
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An example of displaying 3D LiDAR dataset 
with Classification in Gotha City (lastools)
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Comparison on the 2 products

Snapshot of 
zoom in DTM 
product

Snapshot of 
zoom in DSM 
product
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Applying framework to another LiDAR data in 
Ecuador

Proving: The framework was succesful for processing
any LiDAR data composition.
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The framework was proven to efficiently process large‐
scale LiDAR dataset in parallel in a highly scalable
distributed environment by using LiDAR processing
tools.
LAStools were included to perform particular LiDAR
processing steps due to their efficiency, reliability and
popularity.
Limitation:
• Some problems of defining some man‐made objects

(windmills, power lines )
• The final products provided some small holes,

because there are no point cloud from water body,
swamp and boundary of building  apply
interpolation

Future research:
Developing the framework which contains more
applications such as calculating LiDAR metrics: Leaf
Area Index (LAI), above ground biomass (AGB)…
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Thanks for your attention!
Further question or information, 

please contact: duc‐thang.nguyen@hnee.de


