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Agenda (&INFRALERT

o Asset condition assessment
o Conditional information for linear asset
o Segmentation and feature extraction

o Nowcasting and forecasting

o Development of hybrid approach that
integrates data-driven, symbolic and
physical models

o Uncertainty management




General Overview (&INFRALERT
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Asset condition assessment @INFRALERT

Condition based maintenance modelling of linear assets
* Input variables * Output features

* Model estimation and calculation — Extent of defect such as wear, geometry
deviation, profile variation, fatigue and

process.
size change (thickness, area or volume).

— Estimation of input variables using
statistical concepts, physical theories for
component failure and maintenance

— Health indicator

* Railway: wear index, rail damage
index and track geometry

principles
deterioration, e.g. settlement.
Relevant physical Environmental
laws & relations features * Road: road roughness, rut depth,
i cracking, and serviceability index.
Geometrical Condition )
» Integrity or health

characteristics
models index

P

Usage profile
and constraints

Material
properties




Asset condition assessment @INFRALERT
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Asset condition assessment @INFRALERT
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Asset condition assessment @INFRALERT
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Condition features
|

Transversal
unevenness

Longitudinal
unevenness

Crocodile Longitudinal
cracking Level

Alignment Gauge

Stddev
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Mean
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Cracked area Stddev,
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Rut depth,
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Nowcasting - Method @INFRALERT

* Present state/health of the asset
using statistical and graphical

approaches
— Cumulative plot with condition |
categories of each segment © DeefewEnOd "
— State in relation to thresholds. . S———
T~
External systems, B 1/ Sate DEl:mlon 50 ‘\ g Technlcal
data archlving displays and
and block 1 information
configuration presentation
- - Health Assessmen t (HA) >
= Prognostic Assessment (PA)
Advlsory Generatlon (AG)




Nowcasting - Result (&INFRALERT
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Forecasting - Method

(&INFRALERT

PROGNOSTICS
l h 4 ¥ ¥
KNOWLEGE BASED LIFE EXPECTANCY
MODELS MODELS MACHINE LEARNING
4 h b h 4
Fixed rules Fuzzy rules Statistical Stochastic
¥ ¥ v ¥ v
Stochastic Covariate - HMM &
fifagession L) filtering-based based hazard HSMM

PHYSICAL MODEL
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Forecasting - Result (&INFRALERT
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Forecasting - Result (&INFRALERT
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Forecasting - Uncertainty modelling
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