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Human-centred Artificial Intelligence

Building intelligent systems that help people do things better:

take decisions in complex settings, preserve knowledge, 

learn from experience, and change behaviour
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URBAN 
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➢ adequate risk assessment and mitigation

➢ appropriate human oversight

➢ traceability of results
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A Decision Support System

to Proactively Manage 

Street works
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Conceptual Model
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Infrastructure Assets
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Defining Properties
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Defining All Assets
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Using Asset Property and Asset Process, 

we defined all Assets:

- Ground

- Road

- Buried asset (restricted to water pipes only)
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Defining Dependencies
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Defining Dependencies
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Iterative approach,

Several layers of 

validation
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Defining Human Activity 

and Environment
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➢ Utilised concepts from SWEET 
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Stakeholders (engineers in

our case) bring a wealth 

of domain knowledge – 

tacit knowledge

Spreadsheets seen as a 

‘natural’ way to define 

concepts and dependencies 

– iterative approach

Keep it simple and agree on 

the core concepts – e.g. 

properties and processes
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Stakeholders (engineers in

our case) bring a wealth 

of domain knowledge – 

tacit knowledge

Spreadsheets seen as a 

‘natural’ way to define 

concepts and dependencies 

– iterative approach

Expert availability – 

think broadly and creatively

Extendibility is crucial –

embed in design 

Tacit knowledge is hard to

articulate– link to data

Slow process, experts often 

lost in detail or changing 

their opinions – patience

Keep it simple and agree on 

the core concepts – e.g. 

properties and processes
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Human Activity
- Traffic
- Roadworks
- ….

Phenomena
- Flood
- Drought
- ….

Human Consequences
- Injury, Cost, …

Asset Consequences
- Burst, collapse, …

Lega, social, economical
- Traffic disruption, …

Environmental Consequences
- Water pollution, …
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ATU Decision Support System:

The User Reports a Trigger
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ATU Decision Support System:

Underground Utilities Detected
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ATU Decision Support System:

Nearby Services Detected
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Wei et al, A decision support system for urban infrastructure inter-asset management employing domain ontologies 
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ATU Decision Support System:

Potential Consequences
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Wei et al, A decision support system for urban infrastructure inter-asset management employing domain ontologies 
and qualitative uncertainty-based reasoning, Expert Systems With Applications, 2020

ATU Decision Support System:

Consequences and Impact
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Scenarios illustrate 

Functionality and enable

engagement – 

prototype early

There is plenty of available 

data – location links data

Uncertainty is inevitable and 

stakeholders should 

understand –

intuitive approach
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Scenarios illustrate 

Functionality and enable

engagement – 

prototype early

There is plenty of available 

data – location links data

Uncertainty validation 

by humans is hard – 

data-driven approach

Many data would be 

unavailable – creative ways

to exploit ‘missing data’

Understand what decisions

are being made – 

flexible / ‘open-minded’

Uncertainty is inevitable and 

stakeholders should 

understand –

intuitive approach



AcknowledgementsTake Home Message:

Human-in-the-loop

➢ adequate risk assessment and mitigation

➢ appropriate human oversight

➢ traceability of results

EU AI Act

Stakeholder engagement from the start

Holistic models – link knowledge and data

Use data to validate/tune knowledge models
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