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Geoprostorna rješenja
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Input data

"Slovenia is moving 
from periodic remote-
sensing acquisition to 
a repeatable national 
production workflow 
for building footprints 
and 3D buildings."

Building footprints

3D buildings and attributes

04 Quality control



True orthophoto
Delivered images 186 256 captured images
Size: 115TB

LiDAR point cloud
717,516,000, 000 points
Size: 7.81TB (*.laz)
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https://clss.si/



Area of interest – first 1/3 of Slovenia01



LIDAR POINT CLOUDTRUE ORTHOPHOTO

Input data

PHOTOGRAMETRIC POINT 
CLOUD
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NEW CLASSIFIACTION 
FROM CLASS BUILDINGS

01 Point cloud classification

OTHER CLASSIFICATION



2,5 building footprints

True Orthophoto Building classification nDSM
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Building breaklines02
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2,5 builing footprints 02

Accuracy - demands: 
• minimum dimensions of 

building footprint details: 0,5 m
• minimum dimensions of roof 

details: 1 m2
• horizontal and vertical accuracy: 

± 1 m (RMSE)

Building modelling:
• minimum building area: 4 m2
• minimum building height: 2 m
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Manual steps in the workflow02

• Transfer of unique building identifiers from Topographic Database and 
Cadastre building dataset

• Spatial analysis to identify inconsistencies and discrepancies 

• Manual inspection of buildings missing in comparison with either of the 
two source datasets, as well as buildings smaller than 4 m² (10% / 2%).

• Manual correction of building subdivision/segmentation errors (3%)



3D buildings03



3D buildings - attributes03

Models and footrpints enriched with attributes:

height

• Z_MAX

• Z_RIDGE

• Z_EAVE

• Z_BASE

• Area 

• Roof type 

•  Volume (VOL and VOL_PART)

•  Aqisition method 

Z_MAX

Z_RIDGE

Z_EAVE

Z_BASE



3D reconstruction 
software tool After fix

3D buildings - exceptions03



3D reconstruction software tool After fix

3D buildings - exceptions03



3D reconstruction 
software tool After fix

3D buildings - exceptions03



3D buildings – quality control03

Attributes and models are checked 
for:

• Z_MAX – Z_RIDGE < 5m

• Z_RIDGE – Z_EAVE < 8m

• Z_MAX ≥ Z_RIDGE ≥ Z_EAVE > 

Z_BASE 

• HIGHT OF THE BUILDINGD ≥ 

1.5m



3D buildings03



• The quality evaluation (QE) is conducted in accordance with the 
international standard ISO 19157 — Geographic Information — Data 
Quality. 

• Quality evaluation is performed based on several data quality 
elements and measures, each with a predefined Acceptance Quality 
Level (AQL).

• The evaluation is carried out for each individual LOT, with a total of nine 
LOTs within the project area. 

• A separate quality evaluation is applied to 2.5D polygons and 3D 
building models. 

ISO 19157 QE04



• Certain data quality elements/measures are evaluated across the 
entire dataset, while others are assessed through a sampling 
method. 

• A semi-random (systematic) area-guided sampling approach is 
used, structured on a hierarchical grid of 100 x 100 meters. The 
sample size comprises 500 buildings/LOT.

SAMPLING04



• The basis for the spatial 
definition of the LOT is the CLSS 
block and the 1 × 1 km 
hierarchical grid. 

• An additional criterion for 
defining the LOT is the number 
of features, i.e. the population 
size. 

• When assigning a building to a 
LOT, the building must be 
entirely contained within a 
single LOT with all its parts.

ISO 19157 QE04



2.5D Data quality measures and AQL04



3D Data quality measures and AQL04



Thank you!
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Contacts:

Katja Šušteršič, katja.sustersic@flycom.si

Primož Kete, primoz.kete@gis.si
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