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Agenda

1. Introduction
2. The data landscape: As-Is and To-Be
3. High level strategy
4. Examples of current work

• Line Block Demonstrator

• National Gradiant Data

• BIM > National Network Model
5. Digital Twin?
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East Coast AXIOM Trial – Track, Platforms, S&C, Signals.
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East Coast AXIOM Trial – Automatically Generated Schematic.
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AXIOM

the cross-alignment bit
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AXIOM

AXIOM Geospatial Model

Ellipse 

etc

AXIOM Approach – Alignment of Geospatial Infrastructure Data and Operations Detail

• Up-to-date infrastructure detail.

• Accurate distances between signals.

• Auto-generated gradient data.

• Accurate usable platform extents.

• Visibility of proposed infrastructure

• Geospatial detail to support operations 

decisions..

• Accurate track direction

• Visibility of real-time train information.

• Accurate utilisation based on actual traffic.

• Operational impact of asset management 

decisions.

• Holistic understanding and 

management of: Access, 

Possessions, Line Blocks, 

Incidents etc.

• Alignment of legacy train 

detection with train GPS data.

AXIOM Staging Area

Operations 

Systems



OFFICIAL

14

East Coast AXIOM Trial – Track, Platforms, S&C, Signals. Signal Blocks
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East Coast AXIOM Trial – Track, Platforms, S&C, Signals, Track Circuits.



OFFICIAL

Demonstrator of aligned model
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Demonstrator of Proof-of-Concept: Line Block Request
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Other Initiatives
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Auto-Generation of Track Gradient from LiDAR Data

Key Business Drivers: Runaway Risk, ETCS, Timetable Planning



OFFICIAL

21

Simplified View: Decision Support Tool for Runaway Risk
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Infrastructure Data Interoperability: Proof-of-Concept
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Infrastructure Data Interoperability: Proof-of-Concept
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Infrastructure Data Interoperability: Proof-of-Concept
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Infrastructure Data Interoperability: Proof-of-Concept
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Infrastructure Data Interoperability: Proof-of-Concept
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A Digital Twin….?
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Digital Twin?

• Wiki: a digital representation of an intended or actual real-world physical product, system, or process that serves 

as the effectively indistinguishable digital counterpart of it for practical purposes, such as simulation, integration, 

testing, monitoring, and maintenance. One of the main characteristics of digital twin technology is its connectivity 

between the physical component and its digital counterpart. The basis of digital twins is based on this 

connection, without it, digital twin technology would not exist

• Gartner: a digital representation of a real-world entity or system. The implementation of a digital twin is an 

encapsulated software object or model that mirrors a unique physical object, process, organization, person or other 

abstraction. Data from multiple digital twins can be aggregated for a composite view across a number of real-world 

entities…, such as a power plant or a city, and their related processes.

• Centre for Digital Build Britain: 

1. a dynamic model of an asset, with input of current performance data from the physical twin via live data flows 

from sensors; feedback into the physical twin via real-time control.

2. a static strategic planning model of a system, with input of long-term condition data from the physical twin via 

corporate systems; feedback into the physical twin via the capital investment process

3. a realistic digital representations of physical things….. it unlocks value by enabling improved insights that 

support better decisions, leading to better outcomes in the physical world
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Digital Twin? 

• A successful Digital Twin has a critical dependency on data quality, availability, accessibility, compatibility.

• Historically, much of the ‘Digital Twin’ work within Network Rail has been driven by Capital Delivery initiatives, 

delivering BIM models in a Common Data Environment for a relatively small geographic area. This has led to 

proposals from supply chain to extend these BIM models to deliver a fully integrated, near-real-time Digital Twin.

• Such an approach may work for an asset of limited size (e.g. a major station or a single route) but for 20,000 miles of 

complex infrastructure, is a business case for supporting use-cases at a national level realistic?

• However, we can deliver significant value (in terms of safety, efficiency and effectiveness) without a full Digital Twin.

• In the short term we are therefore taking a pragmatic approach, focusing on the fundamental building blocks:

o A trusted, common national network model (AXIOM) to support transformation of safety, asset management 

and operations capabilities;

o Data Consistency and integration across and between organisational units 

o Clearly defined and accepted, sponsorship, data governance and data standards; widely upheld.

o Rationalisation of disparate legacy solutions.

o Collaboration with the Supply Chain.

• Where BIM models exist, these can be utilized to build and/or enhance the network model.

• If at some point in the future, a business case can be proven for a full, integrated, national Digital Twin then the 

network model foundations can be extended to achieve this.
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Digital Twin?

Gartner recommendation on Digital Twins: 

‘Seek simplicity. Avoid building a Digital Twin if business objectives can be met by basics’

The Gemini Principles:

The Centre for Digital Build Britain. https://www.cdbb.cam.ac.uk/DFTG/GeminiPrinciples 
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Modern, accurate, locational data capture methods come in a number of forms, which 
is why the standard recognises all of the following:   

• Aerial imagery; 
• Calibrated recording vehicles; 
• Point Cloud surveys; 
• Appropriately calibrated GNSS devices; 
• Land surveys.
• Drones
• New Measurement Train (NMT) / Track Recording Unit (TRU)
• RILA (Rail Infrastructure aLignment Acquisition)
• Tail Lamp Camera (TLC)
• AIVR – Train based video surveys
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SnakeGrid is a geospatial coordinate reference system  that provides a method for accurately representing curved or irregularly shaped areas on 
a flat surface. It is specifically designed for applications that involve mapping or surveying linear rail areas – Also offshore oil and gas.

SnakeGrid uses a non-linear grid pattern that follows the shape of the area being mapped, rather than using a regular grid of latitude and 
longitude lines. This allows for a more precise representation of the area and minimizes distortion that can occur with traditional grid systems

The OS Grid (Ordnance Survey Grid) is a coordinate reference system. It is developed and maintained by the Ordnance Survey, the 
national mapping agency of Great Britain.

The OS Grid divides the UK into a grid network using eastings (horizontal) and northings (vertical) coordinates. It provides a systematic 
way to reference locations on maps and to perform accurate measurements and calculations.

The OS Grid is based on the Transverse Mercator projection, which projects the curved surface of the Earth onto a flat map. The 
projection is tailored specifically for the UK, allowing for minimal distortion in the region.

Do not use local grids

Do not use OS grid for track
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OSGB36 – No accuracy for track
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The concept 2D to be developed to 3D for 10 different 
concepts would have added significant cost to the project to 
get all concepts to same level to prepare for option section.

With the introduction of BIM concepts, early optioneering was 
made possible. Stakeholder were able to quickly see if a solution 
would be acceptable. This reduced the development of options to 
just 4.

The option above became the Clients preferred option.
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