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«  Some words about the research project
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» Experiments and results
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About the research project

R&D works in inventory and modelling of key technical and transport infrastructure objects in
BIM technology using Al tools in the process of drone data processing
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About the research project UAVs
MAIN GOAL:
Al tools for inventory and modelling
key technical and transportation BIM
infrastructure objects
GIS World Model
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Methodology for corridor objects recognition
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UAV data
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Training
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and CNNs
training
Testing and
optimising
algorithms

P /NN

ORGANISED BY HH G

PLATIHU SPONSDRS @ esrl' &Tﬁmbles




Geospatial excellence

CONGRESS 2022 ‘-‘-' 11-15 SEPTEMBER 2022 Warsaw, Poland fora better ving

|ﬂ| wens, an  XXVII FIG CONGRESS

Methodology for corridor objects recognition
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UAV acquisition
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* Point clouds fromDIM =< I training
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algorithms
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Coordinates of the
object (location in the
terrain system)

Point clouds obtained from
dense image matching

Elements of external and
internal orientation

Aerial images

Preparation of training datasets
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Clipping point clouds to the area
of interest
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Converting cloud point
coordinates in the XYZ terrain
system to pixel coordinates of an

image
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Complete training dataset
of labelled images
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Examples from a training dataset on a traction pole example using a methodology to automate training data preparation.
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Detection of traction poles and sleepers on orthophotomaps

RetinaNet architecture with the ResNet 50 backbone network

First approach:
93.3% accuracy on the
validation set for the
railroad sleeper class;
50.0% accuracy for the
traction pole class.
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Detection of traction poles and sleepers on orthophotomaps

Changes in the approach:
* Included data augmentation (scale, rotation, and colour augmentation)

«  Detection of high elements, such as traction masts, or in the other part of the prOJect streetlamps will be done based on
georeferenced images or in point clouds ¥ 7 ISEE N P E E

«  Use a more significant number of more diverse data

Parameter Value
Recall 92.10%
Precision 82.80%
F1 score 86.60%

Results after added augmentation methods and more training examples for the rail sleepers detection model for the test
dataset.
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The result from the first training of the sleeper .|
detection model and more training examples for the rail sleepers
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| Segmevnta

Segmentation results on different data from test datasets.

Achieved accuracy: 87%
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Point Cloud Segmentation (model with RGB features)

Parameter Value

An example of the model output from the 3D point cloud segmentation approach
(power lines and power poles). Recall 66%

. P el 00
a) ground truth point cloud from DIM, b) model result. recision 05
F1 score 80%
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Point Cloud Segmentation (model without RGB features)

An example of the model output from the 3D point cloud segmentation approach P Value
(power lines and power poles). Ret.:a." 66%
a) source point cloud from LIDAR, b) model result. Precision %

F1 score 66%
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Ground-truth single streetlamp
. Ground-truth double streetlamp

. Predicted double streetlamp

. Predicted single streetlamp

Examples of detection results from a) validation set and b) test set for streetlamps.
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Conclusions

« |nitial experiments show that there is a great potential to obtain accuracy close to 90% on an independent test set,
however, the results are very dependent on the number and representativeness of the training set

« The project demonstrates the potential of using Al methods in the inventory and modelling of technical and transport
infrastructure objects

 Using proposed solutions accelerates the processing of data and reduces the workload

« The approach developed in the project enables the automation of data processing, acceleration of advanced analysis,
and increased control over the construction process in a construction project lifecycle

[\ Y
ORGANISED BY HH @5? AT Shreces ie“%mr__r &Tﬁmble



s, gn  XXVII FIG CONGRESS

CONGRESS 2022 357 11-15 SEPTEMBER 2022 Warsaw, Poland

=

Thanks for your attention

woosss EESIT B Trimble



XXVII FIG CONGRESS

WAREL> @ 11-15 SEPTEMBER 2022 R A4

Geospatial excellence

CONGRESS 2022 '-"- Warsaw, Poland b Lvine

=

Application of Al tools to the inventory of technical and transportation
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