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Opportunities for data in the asset life
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Legislation

In Australia, the 

Security of Critical Infrastructure Act 2018 (SOCI) 

now requires private asset owners that are defined 

as critical infrastructure to minimise or eliminate a 

material risk, and mitigate the impact, of natural 

hazards on the critical infrastructure. 

Mandatory climate-related financial disclosures, 

providing Australians and investors with greater 

transparency and more comparable information about 

an entity exposure to climate-related financial risks 

and opportunities and climate-related plans and 

strategies. (Mandatory climate-related financial 

disclosures - Policy position statement)

SOCI Act sectors and asset classes

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cisc.gov.au%2Flegislative-information-and-reforms%2Fcritical-infrastructure%2Fassets-captured-under-the-bill&data=05%7C02%7CTim.Hunt%40arup.com%7Ccb03e6d19e2b41aea78008dce0fe4533%7C4ae48b41013745998661fc641fe77bea%7C0%7C0%7C638632629968954836%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=DJ3IrQqMdyKvEGWAkNQvEYW8rapAF2FbM95SZ%2BPpMo8%3D&reserved=0
https://treasury.gov.au/sites/default/files/2024-01/c2024-466491-policy-state.pdf
https://treasury.gov.au/sites/default/files/2024-01/c2024-466491-policy-state.pdf


Urban Heat Island (UHI) Effect
Contributing factors
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Land cover classification – urban area

Bare Soil Buildings Paved

Grass Trees Water

Fraction of Base Soil

Fraction of Grass Fraction of Trees

Fraction of Buildings Fraction of Paved

Fraction of Water

Further information - Auckland Urban Heat Assessment - Arup

https://www.arup.com/projects/auckland-urban-heat-assessment/


Aggregated Results 

Daily Minimum 

Temperatures

Plots of the mean daily minimum temperatures 

for five-month period (Nov 2021-March 2022)

 
Plots of the daily minimum temperatures for five-month period

(Nov 2021-March 2022)
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Using 
automation, AI 
and BIM for 
consistent 
asset 
information 
delivery



A new precinct – size major government project 

in Australia
Project Background
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Closing the data gap and identifying missing pieces

Initial data discovery among 7 asset registers and 500+ IFC & Revit models

20 rules
defined and applied for data quality checking.

100+ parameters
analysed and consolidated into 6 categories.



Level 4
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Political 
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Book Metadata

• ISBN - International Standard Book Number (ISBN) - a national and 

international standard identification number for uniquely identifying 

books

• Author

• Publication date

Asset Data and Classification
Analogy

Asset Information

• Asset ID

• Size (length, width, diameter)

• Material

• Air flow

• Concrete strength



Rectifying BIM model content in alignment with a 

new asset data schema
Application of industry standards

Asset ID mapping

ItemNo 

➔ COBie.Component.

AssetIdentifier

Asset classification

VBIS.Code

ME-AHU

VBIS. Description

Mechanical, Air 

Handling Unit

Point ID 

➔COBie.Component.

AssetIdentifier

VBIS.Code

SE-CCTV-Ca-Do

VBIS. Description

Security, CCTV, 

Camera, Dome



But facing a huge challenge in how complicated 

and intensive the VBIS data standard is

500+ part/model numbers
found for linking product information 

from the project asset register.

5000+ VBIS codes
available for asset classification mapping 

to the Revit elements.

30+ VBIS categories
available for multi-disciplines and 

various facility types.



Preparing BIM models for seamless integration with 

next-gen Digital Twin platforms
Handover and data migration to the client's Common Data Environment

Asset Digital Twin
enabled by rectified BIM models and external asset database.

Live Digital Twin
An IoT integration example of CCTV camera live streams.



Building 
Management 
Systems



AI & Machine 
Learning
1. What if a building had a 
brain…



AI & Machine 
Learning
1. What if a building had a 
brain…



AI & Machine 
Learning
1. What if a building had a 
brain…



Automated asset 

inspections powered by 

machine learning



Automated
Inspection

Automatic Defect 
Detection

Immersive 
Visualisation

Survey, Specification and Build:

UAV (Drones), UGV (e.g. robot dog)

Mobile: maintenance vehicle 
integrated / bespoke loco mounted

Fixed: Integrated onto fixed 
infrastructure e.g. maintenance rails

AI and Machine Learning

Defects detection (e.g. water & 
tree root ingress, spalling, 
cracking) and obstruction

Change detection (e.g. temporal 
progression and defect growth)

Inventorying: (e.g. FLS signage, 
MEP equipment cataloguing)

User Interface

Collaborative decision-making cloud 
platform

Intuitive virtual walk throughs and 
ML indicators

User defined analytics, risk scoring 
and automated reporting

Brief overview of Loupe 360
General architecture in  Loupe 360



Use cases

• Impartial assessment of asset condition.

• The initial inspection serves as the baseline for future change detection 
analysis.

Asset defect detection

• Change detection.

• Strategic inspection and maintenance planning.

• Data driven expenditure optimisation.

Asset management prioritisation

• Identifying different types of defects and inferring their root causes allows 
preventative, protective works to happen beyond the asset itself.  

Asset protection



Automated inspection

Hi-res 360-degree camera data capturing 

ML-powered predictive analytics for 

repeatable & objective outcomes

Machine Learning (ML) powered tool for asset management

>70% reduction of time

>50% reduction site staff

Up to 40% O&M cost 

saving

Automated
Inspection

Automatic 
Defect Detection

Immersive 
Visualisation



Machine Learning-powered condition assessment
Automated
Inspection

Automatic 
Defect Detection

Immersive 
Visualisation

© Arup© Arup



Intuitive dashboarding for asset management
Automated
Inspection

Automatic 
Defect Detection

Immersive 
Visualisation

The data is visualised in a web-
based dashboard. Easy to 
interpret visuals accurately 
describe the asset conditions. 

Automated reporting is also 
available to match the client’s 
standards.

© Arup



Beyond defect detection

Geometric conformity of cross 
sections considering relevant 
standards and tolerances

AI-powered automated inventorying

Detection of defects beyond the visual spectrum from thermal 
imagery (e.g., early signs of dampness in concrete, equipment 
overheating, cable health assessment).

©
 A

ru
p

©
 A

ru
p

©
 A

ru
p

Detection of obstructions from revenue vehicles built-in dash cameras. It can 
be deployed for operation and maintenance of rail infrastructure (e.g., 
vegetation maintenance)

© Arup

© Arup
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