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Data Science @ Kadaster

I Multiple teams work on Data Science topics

(Advanced) Spatial Analytics:

a Customer Insights by Team Research

Focused:

& Al Object Recognition (based on Aerial Photos) (GEC)

& Al Reshaping the Cadastral Map (based on Fieldworks) (KKN)

& Al Optimalization Deeds Processing (based on Deeds) (AKTE-AI)

“Other”:

A Data Science Team
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Faculty of Engineering Technology (ET) / Market Dynamics (MD)
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DATA- DRTVEN PREDIGTION AND REDUCTION

OF EXCAVATION DAMAGES
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BACKGROUND INFORMATION
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Figure: Number of excavations and excavation damages in the Netherlands from 2017 to 2021
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PROBLEM

N\
‘ Analysis and strategies based on expert experience instead of data
\

‘ Data-driven projects focus on analysis rather than prediction

[
‘ Machine learning prediction projects use limited dataset

/

Data-driven prediction and
reduction of excavation
damages based on
historical data and spatial
data
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DATA

Table 2: Description of datasets for modelling

Dataset name

schademelding

graafmelding

BRO soilmap

Bestand Bodemgebruik

Bomen

Description

Data format
License
Interested
columns

excavation damage in-
stances of the Nether-
lands from 2019 to 2021
tabular data(csv)

closed data

excavation instances of
the Netherlands from
2019 to 2021

tabular data (csv)
closed data

Gemeente,
Oppervlakte-
Woonplaats, Provincie,
Opdrachtgever, Klic-
nummer, Oppervlakte-
Graafbericht,

iteit,

Prior-
Grondroerder,
Berichtsoort, EV,
Themas, Typen-
werkzaamheden,
Datum-aanvang-str,
Datum-aanvraag-str

soll type of the Nether-

lands

vector data (shp)
open data

soiltype

landuse of the Nether-
lands

vector data (shp)
open data
landuse

tree density of the
Netherlands

raster data (tif)
open data
tree-density




PREDICTION SYSTEM - ALGORITHM

Cache awareness and Regularization for
out-of-core computing avoiding overfitting

Efficient
handling of
missing data

} )\ In-built cross-
- @ validation

capability

Tree pruning
using depth-first
approach

g
XGBoost

Parallelized
tree building

UNIVERSITY
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PREDICTION SYSTEM - EVALUATION
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Figure 2: ROC curve of the XGBoost, LightGBM and CatBoost Figure 3: Precision-recall curve of the XGBoost, Light GBM
classifiers and CatBoost classifiers

Improved XGBoost model: AUC: 0.827, Balanced accuracy: 0.747

Important features: Tree density, Interval between requesting and working, Polygon complexity, Excavation company and

Client company, Landuse (build-up area and highwa UNIVERSITY
bany ( P ghway) OF TWENTE.



FEATURE ENGINEERING

Objective:

 To test the usefulness of network features in predicting excavation damages
 To find an optimal set of feature combinations for the modelling.

Dataset:

«  Graafmelding and schademelding in 2021 in 3 municipalities.

* Bil-zips from Enexis, KPN and Ziggo in 2021, netinformatie from Brabant-water.
« Landuse, soiltype and tree_density data.

UNIVERSITY
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FEATURE ENGINEERING

Score

ROC and PR Scores based on Number of Features
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FEATURE ENGINEERING

Conclusion

« From ROC the difference is not obvious. From PR the model without utility features is better than the model with
utility features.

* No need to add utility features?

 Interpretation.

UNIVERSITY
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CONCLUSIE

«  We kunnen graafschade voorspellen

* Drie issues:
» Voorspellen # Verminderen (dus hoe in te zetten?)

» Draagvlaak — Netwerk(geometrie)data (dus hoe hiermee om te gaan?)
« Data aanpak vs Expertise aanpak (dus: samen?)

Neurale Netwerken Neuro-Symbolic Al Symbolic Al UNIVERSITY
. . . OF TWENTE.
Machine/Deep Learning Hybrid Al Knowledge Graphs
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DATA & Al EVENT VAN HET OOSTEN

Lectorast Applied Data Science & Al Lectoraten  Academie IT en Mediadesign

—ﬂ Meld u nu aan!
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Op donderdag 21 november is de installatie van Erwin Folmer als lector Applied

Data Science en Al tijdens het Data & Al event van het Oosten.

SNELLE INFO UNIVERSITY
OF TWENTE.

Datum en tijd Locatie Deelname

donderdag 21 november HAN Campus Arnhem Deelname is gratis
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