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A System of Systems Decision Support Approach

Information sources about assets and their relationships.

ATU Decision Support System (ATU-DSS): Interactive computer system that
supports asset management decisions by integrating and reasoning with diverse

System of Systems Approach: Urban street works management requires bringing
together various asset diagnosis and management systems in a holistic system which
offers more complex functionality.
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Why an Integrated Approach?

Hypothesis: Bad decisions are made because of:
 Lack of knowledge and data
 Limited appreciation of consequences

If all the data and knowledge are available AND an
iIntegrated, holistic approach to decision making is
taken, better informed decisions could be made. ;{ﬂ,
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‘4 relationships of buried assets, ground conditions,
J‘A \ \ A ol environment, human activities. |
Ws4a <) 2, * Real world datasets that come from existing
WS4b v ' mapping, geotechnical, utility data bases (Ordnance
ngbl WS3a \/ | * Survey, BGS, UK Water Industry Research, etc.) or
- are produced by ATU or other sensors.
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A Knowledge Base
* Ontology that defines main concepts and

Sustainability Model

 Cost model to compare the outcomes of
different utility services options with regard to
cost efficiency.

« Alternative practices to suggest different

Investigation options for utility assessment,
iIncluding both invasive and non-invasive
methods.
Automated Reasoning
Example Scenario: ‘Small but Mighty’ Pothole ATU Decision Support System Working flow/Stages
Category 2
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Other factors??

Ground movement beneath road?
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Geological causes (Hazards)?
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Alternatives for investigation?

Invasive Non invasive (Geophysics)
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Important Missing

Potential Data

“Consequences”

(Impact, Likelihood) Suggestions for
further Investigation

(e.g. Survey, Expert Opinion)
Three phrases:

sPhase 1: estimating potential consequences
. Input - triggered by the user responding to an external action such as routine
maintenance, planned repair or replacement, environmental change, reduced
performance (e.g. potholes) of service or failure of service (e.g. ground collapse).
> Output — potential consequences, missing data and recommendations for
further investigation to reduce impact

The Inter- - Phase 2: investigation suggestions

Trafficloading — Rainfall - ra|gted Role . Input - triggered by the user responding to

of Assets the additional information from
Investigations and desk studies.

. Output - subjective view on the
consequences of the trigger in the context
of the environment in which the trigger takes
place.

road

> Phase 3: mitigation suggestions

. Input - triggered by the user placing
constraints on the diagnosis to allow for
statutory requirements, policy, and practice.

. Output - advice on possible sustainable,
resilient solutions.

supports

/Current State and Future Work \
- Contextual model that captures domain experts’ knowledge of ground, roads,

pipes asset, trigger management (complete):

- Implementation of the reasoning engine (complete);

- Sourcing and integration of various background data (complete);

- Logical coding of the knowledge base (partially complete);

- Development of a AtuDSS prototype (first version complete; ongoing)

- Evaluation of the DSS prototype with stakeholders: first workshop was
organized on 28th September, 2017, Birmingham.

- Please let us know if you are interested to take part in a “road
\ show evaluation”! /
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