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What is the Rail Demand Information System 
(RDIS)? 
This project is a COVID-19 initiative led by Network Rail 
in collaboration with Transport for London (TfL) and 
Rail Delivery Group (RDG) on behalf of train 
companies, delivered by RASIC Ltd and its consortium.  

RASIC (The Rail & Station Innovation Company) Ltd are 
the consortium lead and experts in delivering 
advanced agile technology to the rail industry, 
delivered by railway professionals. RASIC has bought 
together the leading experts in the field of MND 
(mobile phone) based data processing and analytics, 
expertise in AI and cloud / enterprise software 
architecture to deliver a universal rail demand 
information system for the National Rail GB network.   

This national project is being rolled out in accelerated 
time to respond to the needs of the railway industry 
during the COVID-19 pandemic. It will provide the 
industry with a tool to support ‘Putting Passengers 
First’ by enabling new ways of monitoring and improving our ability to respond to passenger journey 
demand and will be pivotal in supporting the duty of care with regards to social distancing and ensure 
a safe railway experience for all our passengers.  

The principal concept of RDIS is to enhance knowledge of how passengers are using train services, 
where they travel to and from and their travel profile. See figure 1. This is achieved by building a national 
train and station usage ‘demand’ tool based on quickly obtainable observed data, rather than relying 
on modelling. 

This new capability will enhance our understanding and management of passenger demand across the 
railway industry, including interchange points with London Underground and DLR services. 

We envisage a number of benefits from RDIS, including but not limited to providing a standard and 
consistent data source that is accessible, a GB network wide view, an in-depth insight into passenger 
flows and behaviours and integration into other systems, like ATTUne and ATTUne4c train planning 
systems. 

The overall objective of this new capability is to improve passenger service provision and performance 
by enhancing our understanding & management of demand across the rail industry, to help: 

• Geographical information: Development of train plans 
• Train level information: Aid operational control decisions  
• Passenger Behaviour: Research passenger behaviour during (and beyond) the crisis and during 

times of disruption to provide an efficient and safe travel experience 
 

This project is unique because it will provide one consistent source of operational information on the 
whole GB network about where passengers are travelling to and from on the network, when they are 

Figure 1: Information types provided by RDIS 
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travelling and what trains they were on or are forecast to be on. Now more than ever before, we need 
quick and reliable data on a standard and consistent basis that presents the best picture of the 
challenges on the rail network. As the government guidance changes, and we see a return of customers 
to rail, we need the tool to identify trends, hotspots, and pinch points so we can provide a safe and 
reliable rail experience for all our customers. It is intended for RDIS to supplement the other methods 
and systems which the industry is already using to help in this area. 

In the future, there will be an option to provide information to customers who may want to make 
choices based on expected busyness of train services and stations. A system like this can also be used 
as the stepping-stone for augmenting the industry data to get richer information about true origins and 
destinations of passengers, modal split and travel behaviour. We are pleased to release the Beta version 
of RDIS to you. We hope your feedback and use will allow this to mature into a highly useful tool for the 
rail industry as we move towards a full product release as the veracity of the data improves and is 
verified over time.  
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What does success of RDIS look like? 
To measure the success of the RDIS project we have agreed success criteria, see figure 2. RDIS will be 
successful if: 

1. It provides better understanding of passenger demand and disaggregated geographical 
and train level information, which is then considered in day to day operational decision 
making; 

2. It provides an operational demand history to support strategic decision making and 
allowing new plans to be developed for evolving tactical scenarios; 

3. It identifies trends to support strategic decision making in the industry; and 
4. It provides data around local geographical conditions (for example, the Leicester lockdown) 

allowing these to be understood better with higher quality decision making based on 
greater knowledge on impact of travelling public. 
 
 

 

Figure 2: Success Criteria 
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What benefits will RDIS deliver? 
RDIS will deliver new insights into how passengers use our network. It is anticipated that the system 
will deliver the following outcomes – see figure 3.   

  

Figure 3: Expected outcomes of RDIS 
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What information does RDIS give to deliver these 
benefits? 
There are three principal deliverables – see figure 4, 5 and 6: 

1. Origin and destination matrix  

 
Figure 4: Origin and destination website sample 

2. Live station information 
 

 
Figure 5: live station information website sample 

3. Historic and forecast train loading information 
 

 

 

 

 

 

 

 

 

Figure 6: Historic and forecast train loading information  
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What is the Origin and Destination (O/D) Matrix? 
The Origin and Destination Matrix is a repository of all journeys across the National Rail GB network in 
15 minute time segments. This is shown as journeys between any two stations throughout the day. This 
information is available through a website (https://web.citianalytics.com/login.html) or API. See 
figure 7 for a website sample. 

 

Figure 7: Detailed origin and destination website sample 

A full description of how to use the Origin and Destination Matrix Portal can be found in Attachment 1: 
RDIS Origin and Destination Matrix Portal User Guide 140720. 

The database can be searched using specific stations or regions. Those with a data sharing agreement 
with RASIC Ltd (see Q&A section) will have the ability to download from the website and connect 
existing systems using the API. It should be noted that the information is only to be used for operational 
purposes and must not be shared with customers or third parties at this time. As the product matures 
and more feedback is gained this may be reviewed. 

To comply with GDPR the O/D matrix always shows a minimum of 10 passengers per 15 minute time 
segment. It never returns a value between 1 and 9 passengers, always showing 10 passengers where a 
low number of travellers exist. This means that the number of people travelling can appear inflated for 
low volumes of travel. Further information on how to manage this issue is given in the Q&A section. 
The O/D matrix is generally available 48 hours after the event. This is because the volume of data being 
processed is immense (100s of millions of data points at current usage, rising to billions when normal 
usage is resumed). 
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What is live station information? Future release 
A future release of this tool will see live crowd numbers for 20 key stations included in a management 
dashboard. This system is based on 2-minute time segments, available in real time (less than 5 minutes 
latency) showing current number of people in the station and how this has varied over different 
timeframes. Further information on this will be cascaded in the next four weeks.  

 

 

Figure 8: Live stations sample screens 

 

Full information on how to use the live station information portal will be made available at the time of 
release. 

The 20 stations included are: London Bridge, Stratford, Highbury and Islington, Clapham Junction, 
Canada Water, Vauxhall, London Fenchurch Street, Wimbledon, Brighton, Glasgow Queen Street, 
Birmingham New Street, Bristol Temple Meads, Edinburgh Waverley, Euston, Kings Cross, Leeds, 
Liverpool Street, Reading, Victoria, Waterloo   
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What is historic and forecast train loading 
information? Future release. 
Historic and forecast train loading is the number of people estimated to be on any given train. This is 
based on allocating the O/D demand to actual run timetable on any given day. The number is given for 
the whole train. It is not currently possible to break this down carriage by carriage level. The portal for 
accessing this data is https://iportal.realtimetrains.com/accounts/login/?next=/. See figure 9 for a 
website sample.     

 

Figure 9: Detailed train load website sample 

A full description of how to use the historic and forecast train loading portal can be found in Attachment 
2: RDIS Historic and Future Train Loading Portal User Guide 140720. 

The information also includes the number of people boarding and alighting at each station, allowing 
dwell time and congestion management issues to be better understood. The pure numbers are given, 
as well as a colour coding of red amber green is given, which is given on the website to support rapid 
understanding. The detail on how these colours are calculated is covered in the Q&A section. 

This information is an estimate as it is an extrapolation and matching of the O/D matrix to the timetable. 
However, the issue of only showing 10 passengers has been adapted for the trainload website. This is 
dealt with by calculating the average number of actual passengers, where 10 passengers is displayed, 
over the entire network over the given day and applying that to all 10s (minimum value given from the 
O/D matrix). Between 15th June 2020 – 15th July 2020 the figure returned from the system has 
consistently been 4 passengers. This may lead to some discrepancies in the numbers in the O/D matrix 
and train loading when compared. The quantum of the discrepancies will vary with each release of 
software and will be displayed in the train load website.  

The system will show the recent history of all trains e.g. last week and forecast for the following day. 
The forecast for the following day is run overnight, so current forecasts show what is expected to 
happen, but cannot account for operational changes that occur during the day. Future iterations of 
RDIS may allow for this issue to be resolved, as a technical solution exists, but is not funded at the 
current time.   
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How does RDIS work? 
RDIS combines multiple systems to offer a backend system (middleware) that supports existing industry 
systems and processes. The system ingests mobile data from Vodafone that is processed and expanded 
(to account for the Vodafone share of the market, using Department for Transport approved 
methodology) to understand the movements across the National Rail GB network. This information 
outputs the O/D matrix that can be plugged into existing industry systems such as MOIRA, or your own 
systems as well as being accessible from the website.  See figure 10, for a diagram of the high level 
system design. 

This information is then processed and compared to train consist (type and length) and timetable 
information to build a historical record of train loadings, including boarders and alighters. The Artificial 
Intelligence (AI) will then take this historical database and consider external factors to estimate usage 
for the following day. In the early stages of RDIS a simple statistical approach will be taken as the historic 
database is not large enough to support a full AI approach. This information will be made available 
through the web portal, API and can be ingested by industry systems such as Darwin or your own 
operational tools. 

The trainload information will also be supplied to the ATTUne suite so that train planners and 
operational controllers can utilise the information without needing a new system, underpinning the 
middleware approach taken by RDIS. 

 

Figure 10: High level system design  
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How will I be kept informed about the project? 
Network Rail will continue its regular dialogue, via RDG, and scheduled meetings. A monthly 
communique will be issued, by RASIC, to all designated train operator leads. The document will include 
the current software release, an update of known issues, and any updates to the Q&As.  

(Reliability issues reported to info@rasic.co.uk will be dealt with during office hours.) 

What are the limitations with RDIS? 
Please refer to Annex 3 for an up-to-date description of Known Issues.  

How can I feedback any issues with using RDIS? 
Your use and feedback is of enormous value to us and the industry. If we get this right, the industry will 
have a passenger demand data source that is derived from a consistent network wide methodology 
and reports on the flow of passengers and the trains which those passengers used. It will be open to 
use by all RDG members who are a licensed passenger train operator, TfL and Network Rail to use.  

In many instances it won’t be better than local data such as train loadings data, but it is important to 
compare with our best version of the truth to improve how the system matches mobile phones to rail 
trips and allocates those rail trips to trains. 

The version you will have access to is a ‘beta’ version. This gives a limited number of users an 
opportunity to test the system, and for us to make changes before further releases.  

We would like feedback from you on: 

• the usability of the system; and  
• the quality of the data and how it compares with your data sources. 

We plan to drop an updated release of the system in August, and then on a monthly basis, until we are 
happy with the data and usability of the system. At this point, we will reduce the frequency of updates. 
We will communicate with the users regularly about improvements we are making. 

Whilst we will take feedback from users of the Beta version in any format and use this to improve the 
system, we have also detailed how to provide formal feedback in Annex 2: RDIS - User Feedback Form, 
where we have provided a template for submitting feedback using an Excel table. It asks for the 
following information: 

- Your name and organisation 
- The type of issue that you are facing (User Experience, Functionality, Data quality) 
- Whether the issue relates to On Train data, Origin and Destination data, or both 
- The scale of the issue (Significant, slight, none, works well) 
- Some grouping of the issues into known codes with an ‘other’ category 
- User feedback (open text)  
- Comparison with known data sources (open text) 

This feedback table can be sent to info@rasic.co.uk. 
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We would also welcome new data sources that can be used to verify and augment the system to 
improve quality. The inclusion of TOC data sources is being led by RDG. Any offers of new data sources 
to help verify the system can be sent to toby.ayre@raildeliverygroup.com or info@rasic.co.uk. 

 

Where can I find out more about RDIS?  
Please refer to two attachments to this document: 

 

Attachment 1 – RDIS Origin and Destination Matrix Portal User Guide 140720 
 

Attachment 2 – RDIS Historic and Future Train Loading Portal User Guide 140720 
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RDIS - Questions and Answers 
1.  What can I use RDIS for? 

RDIS is available for supporting railway operators’ decision making internally by RDG members who are 
a licensed passenger operator.  It cannot be made available to third party organisations or made public. 
If the information were to be made available publicly, or to third parties, the RDG member would be in 
breach of the data sharing agreements and the terms and conditions by which they have signed up to 
use the data. Where third parties, such as Train Owner Groups process data on behalf of their train 
operators, permission should be sought from RASIC Ltd before sharing that data. RASIC Ltd reserve the 
right to decline such requests. Terms and conditions will be sent to the designated train operator lead, 
after they have been appointed.   

2. How do you scale the Vodafone Users information to represent the entire population? 

The collected sample data only covers movements by a proportion of the population who use Vodafone 
mobile devices. An expansion process is needed to convert devices to people. The expansion 
methodology is proprietary, but includes the following considerations: 

• Market share 
• Mobile phone penetration 
• To estimate the GB travel flow patterns, the sampled data is expanded based on the UK census. 

Each mobile device gets given an expansion factor, calculated locally, based on:  
o Behaviour based Home provided by Vodafone (long term night time trend analysis) 
o Census data corrected using 2019 Mid year ONS population estimates 
o Expansion factor applied to all chains of trips attributed to a mobile device 

 

3. How is this an industry product? 

Contract and funding is via Network Rail but this is for rail industry and its customers.  The project has 
collaborated and will continue to do as closely as possible with the client group which has 
representatives from NR, DfT, TfL and RDG. This is supplemented by separate working groups with 
industry colleagues where appropriate to do so. 

4. How do RDG members who are a licensed passenger operator gain access to RDIS? 

Each RDG members who is a licensed passenger operator needs to identify a designated lead who  can 
request access, please refer to Annex 1: RDIS – Access Request Form. Completed forms should be 
submitted by the designated lead to info@rasic.co.uk with a list of the people (five people, unless 
agreed otherwise) to be given access to the websites. The operator’s designated lead will act as the 
single point of contact between the RDG member company and RASIC Ltd, including collating all 
feedback (as detailed in Appendix 2). Individuals will then be given access to the O/D matrix website 
(https://web.citianalytics.com/login.html) and the historic and forecast train loading website 
(https://iportal.realtimetrains.com/accounts/login/?next=/). Before accessing the website, each user 
will be required to accept the terms and conditions of use.  

Access to the API and download capability will require a commercially binding contract between RASIC 
and the Operator. This agreement(s) will be sent to the designated lead to process. A nominal charge 
of £1, per period (generally six months) will be charged for API access.  

5. How is quality monitored and improved? 
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The project is using existing industry sources to validate the data provided. This includes Network Rail 
passenger counters and TfL sources (including weight data and gate line tap-ins). It is hoped that access 
to other RDG members, who are a licensed passenger operator, data sources will be possible, over time, 
to improve the validation and support calibration where applicable. 

6. How are the social distance capacities of trains obtained and updated as social distance guidance 
changes? 

RDIS renders outputs in three categories on a RAG basis. These categories are as follows (in a COVID-
19 context): 

• Quiet (green) 
• Moderately busy (amber) 
• Approaching/at capacity limits (red) 

 

As of 16th July 2020, in the absence of other data, all fleets have been assumed to have a maximum load 
factor of 25% of all available seating. The following approach is configured for all fleets which can be 
altered later: 

Colour COVID capacity level Train 200 seats, 50 “COVID capacity” 
Green Up to 60% (excl) taken  Up to 30 seats taken 
Amber 60% - 85% taken 31-42 seats taken 
Red 85%+ taken 43 seats+ taken 

 

We appreciate that this may not meet the requirements of all parties, but in the absence of a standard 
an initial approach was required. This system will be reviewed monthly, following feedback, and can be 
amended to meet an industry standard if/when defined and agreed.  

7. Why is the minimum value returned 10 passengers?  To protect individual users a minimum value of 
10 people is written into the GDPR compliance statement and adhered to within the O/D matrix. The 
trainload website uses a reduction factor to display a more realistic number. This methodology is 
discussed elsewhere in the document and can be applied by operators.  

8. Why can’t I download the O/D matrix from the website 

To download the O/D matrix from the website a commercially binding contract must be signed with 
RASIC Ltd. (see question 4 above). Once signed the capability will be enabled. 

9. Is there a help desk?  

Queries about RDIS should be routed through the TOC’s designated lead to info@rasic.co.uk.  

10. Where is RDIS hosted? 

RDIS is hosted in the cloud and is a SaaS platform. Access is available via API and/or websites. 

11. What will RDIS cost? 

No cost for onboarding of RDG members who are a licensed passenger operator, other than the 
nominal sum referred to in question 4 above.   
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12. When is RDIS available? 

The O/D Matrix part of the RDIS system will be available for Beta usage and feedback from 16th July 
2020. Further versions of the O/D Matrix will be released along with the live station information portal 
and historic & forecast train loading information. Information on release dates will available in advance.  

13. What am I provided with if I agree to the RDIS API Terms & Conditions? 

Signing up to the RASIC Ltd RDIS API Terms & Conditions will provide RDG members who are a licensed 
passenger operator with: 

• 5 x website user licenses (O/D matrix and train loading) 
• O/D matrix website download capability (unlimited) 
• O/D matrix API (100 queries per day per licensed passenger operator) 
• Train load forecasting API (100 queries per day per licensed operator) 

 

14. Why are there two separate website user guides and different branding? 

In order to deliver the project as quickly as possible and to prove the middleware concept we have used 
existing websites and suppliers wherever possible. This means that two websites currently deliver 
different information to the industry, with the branding of the host company. This can be reviewed at 
a later stage if the industry deems it beneficial to migrate to a single website.  

15. As an industry product can I see the contract between Network Rail and RASIC Ltd, or understand 
the costings for year 2? 

The contract between Network Rail is a commercially sensitive document that could only be released 
with both parties’ consent. It is not possible at this time to procure the consent to release further 
information about this commercial contract. The costings and future costing are subject to NR 
processes and normal working practices. 

16. Who makes up the RASIC Consortium? 

The consortium consists of five members 9Q AI, Citi Logik, RASIC Ltd, Bellvedi and Realtime Trains (swline Ltd).  

Bellvedi Ltd, are part of TRACSIS, and they supply ATTUne and ATTUne4C timetable planning software package 
to Network Rail and TOC’s.  

Citi Logik Ltd are the UK’s leading independent provider of Mobile Network Data (MND) processing and MND 
analytics who are supported by Vodafone Group.  Citi Logik delivers world class processing and analytics of 
people movement in the UK using MND using Vodafone data.  

Realtime Trains (swlines Ltd) offer an open, refined, Darwin/NR trust API to the market and website showing 
all scheduled trains for the next six months in written and graphical form.  

RASIC Ltd are a small (seven people) rail innovation delivery organisation, founded in 2010 with a successful 
track record of transferring, and integrating targeted world class innovation into the rail sector. RASIC deliver 
expert railway knowledge across transporting planning, systems management (knowledge, project and 
integration) and operations. 

9Q AI Ltd are an artificial intelligence company has that has developed a proprietary framework that enables 
multi-objective decision making in real-time.  
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Annex 1: Rail Demand Information System (RDIS) – 
Access Request Form 
 

Each RDG members who is a licensed passenger operator will be given 5 licences to access the RDIS 
websites. This list, and all communications, needs to be managed through the RDG members who are 
the licensed passenger operators’ designated train operator leads. This form identifies the lead and 
manages the ongoing list of user. 

Queries about RDIS will only be processed if they have been collated and submitted by the designated 
train operator lead. 

In order to request access, please complete the form below, returning it to info@rasic.co.uk. 

Designated train operator Lead 

Name 
 
 

Job Title  

Business Function  

Organisation 
 
 
 

Phone Number  

Email (please use block 
capitals) 

 
 
 

 

Website users (x5) 

Name Email address  Job title 
   
   
   
   
   

 

This form, and any feedback or queries, should be returned to info@rasic.co.uk. 
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Annex 2: Rail Demand Information System (RDIS) – 
User Feedback Form 
The RDIS platform has been developed to assist rail operators to gain insight into demand, crowding 
and journey patterns on their network. We welcome feedback from users. If you wish to submit any 
feedback on the platform, please do so via your designated train operator lead in the, returning it to 
info@rasic.co.uk. 

 

Name (the designated train 
operator lead only) 

 

 
Organisation 
 

 
 

Email  
 
 
 

Business Function / Job Role 
impacted 

 
 
 

 

Please complete this feedback table or attach an Excel file with this column format: 

Feedback 
From 
(Name) 

Feedback From 
(organisation) 

Topic 
(Functionality, 
Data 
Accuracy, 
User 
Experience) 

System (Train 
Loading data, 
Origin 
Destination 
Data, or both) 

Scale of 
issue 

Sub-Grouping 
(Logic, short 
trips, termini 
stations, 
symmetry, 
modes etc) 

User 
Feedback 

Comparison 
with known 
data sources 
(if available) 

        
        
        
        
 

 

This form should be returned to info@rasic.co.uk through the designated train operator lead. 
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Annex 3: Known Issues and discrepancies in dated 
release 
Published 14th July 2020 

 

Origin Destination Matrix 

The origin and destination matrix provides a record of journeys across the National Rail GB network 
shown as journeys between any two stations, divided into 15 minute time segments throughout the 
day. These journeys have been generated using mobile location records for Vodafone users scaled to 
represent the full UK population, as such RDIS users must be aware of how location records impact 
modal allocations.  

Certainty of a Road versus Rail Trip 

A known weakness to be resolved in the data is in resolving rail versus road trips at certain locations. 
For example, a journey between Barry Island and Cardiff Central: The physical routing by car is very 
similar to rail and the journey time is almost the same at 29 minutes by rail vs 32 minutes by car. These 
are localised known issues and generally relate to relatively short distance trips. Over longer and more 
complex journeys, the road versus rail differentiation becomes more significant thereby reducing the 
possible mode ambiguity. Yet in specific instances, such as cases where road and rail corridors follow 
each other it remains very difficult to disentangle road based from rail based trips. In an effort to 
minimise the road based trips, algorithms may remove more trips than they should in some areas, 
resulting in lower flows than expected for movements between smaller stations. 

Indirect Journeys 

Origin and destination points are able to be combined to make a journey where the mobile network 
is able to track a user (an event) from an origin station, then on to a destination station. For these 
‘events’ to be captured, the user often needs to dwell in the station for a short period so their phone 
connects positively to the nearest cell tower. Where a direct journey occurs, it is often possible to 
match both origin and destination on a direct route (70% of journeys) with a high level of confidence. 
However, when a user changes service at an intermediate station, there is a chance that they are not 
in the interchange long enough to trigger an ‘event’. The system would capture their origin and 
destination station but a further process is required to infer which journey routing and interchange 
the user passed through.  

Cross City Interchanges 

For journeys involving a change between city centre terminals, the two individual journeys, to the 
terminal, and then on from the second terminal to their destination, must be matched together to 
generate the end-to-end journey record. 

Terminal allocation in major cities 

For trips from or to major cities, with several termini, and with a lot of travellers starting or finishing 
their trips away from the termini in the city, trips are allocated to the rail terminal in RDIS. This can 
however be challenging, and a function of events seen on a mobile device at the terminal. To identify 
the correct terminal, a search is undertaken on the actual operated rail timetable for the day of travel 
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so that direct trips can be allocated to the correct terminal, looking at the other end of the trip. This 
approach was implemented for London, but not yet included for other cities. In addition, for non-
direct trips, no approach has been implemented yet, and this can lead to terminal misallocation. 

The Time of the Journey 

Journeys have been tagged to 15 minute time segments across the day; however, there may be a 
discrepancy between the time that a passenger ‘event’ was recorded at a station and the time at which 
their actual train departed, for example, a user arrives at the origin station at 08:58 but their train 
does not depart until 09:04, their journey may be recorded as being in the 08:45-08:59 segment, 
unless there were zero relevant departures during that time segment. 

Localised issues 

There might be areas where local conditions, including mobile cell coverage, landscape or rail 
configuration may result in a gross under or overestimation of trips. These have not been looked at in 
details yet as the focus has been on calibrating the system globally. These issues will be reviewed when 
reported to confirm if they area localised or part of a wider issue with the data. 

Outages 

The RDIS system relies on information extracted from the Vodafone network which process the 
billions of daily events in real-time and the results saved for processing. The system has several 
resilience layers, but outages do still happen on the network. The area suffering an outage is generally 
localised and covers only part of the network. These may explain why no data is seen for a specific 
time, or why spikes are seen in trips as the system tries to recover lost events at once. At the moment 
no alerting has been put in place to report these to the RDIS users.  

Data Privacy  

The results contain counts of journeys between station.  To protect individuals and to ensure that the 
system cannot be used to identify a single person there is a minimum number of 10 which must be 
presented if there are between 1 and 10 journeys made. If there are no journeys, then there will be 
no results returned. This is a legal requirement for GDPR and Mobile Network Operators for data 
sharing. To help reduce the privacy effect, users are able to run a query to cover a wider date or time 
range. The wider the time period looked at, the greater the number of trips made and therefore the 
minimum 10 privacy number will be less likely. Outputs may return large numbers of 10, if so, the user 
is recommended to look at larger periods of time or at several days at a time. 

Origin and destination matrix records have been validated against adjusted ORR station records, NTS, 
Network Rail’s Passenger Footfall Monitoring, MOIRA, and LENNON records.  

 

Historic and Forecast Train Loading 

Historic and Forecast Train Loading is calculated by matching origin and destination records to train 
services. The demand allocated to each service is rated against the available capacity to give a 
crowding record or forecast (colour coded in the portal). Accurate information on the type and length 
of train that ran on each service is required to calculate the load. Additionally, future loading requires 
up to date information on which trains, and what length of train, is scheduled to run.  
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Train alterations 

At present, train alterations and updates received from Darwin are currently processed once at the 
end of each day in order to improve matching with datasets provided by Network Rail. 

Capacity Characteristics 

Historical loading data is performed using train allocations sourced predominantly from the interface 
with LINX. Where this data is available, this is used to calculate crowding. If this data is not available, 
then we use a ‘default consist’ as detailed below.  

Default Consists 

Train allocations are predominantly received from the interface with LINX; however, some operators 
are missing from this dataset. Mitigations are put in place with implementing a default consist 
functionality, which is a generalised rolling stock for a given service, which may be inaccurate 
compared to the actual stock run on the service. Default consists are currently assumed by the RASIC 
consortium; default consist mappings from the Network Rail Track Access Billing System will be 
implemented in a future release. Available capacity values are based on assumed data through desk 
exercises unless a TOC has provided their actual capacity values at a given point in time. 

Social Distance 

2m social distancing is currently still assumed to be in place and, as such, all capacity figures are 
currently derived from 2m capacity constraints. 

Data Processing 

Data delivery into 9Q is not guaranteed to be at the same time each day. This subsequently impacts 
the timeliness of outputs from the 9Q system. Only single leg journeys are currently considered when 
performing passenger-train matching. Circa 5% of single leg journeys match to: the OD pair & train 
departure/arrival times within 15-minute time slices, and with varying levels of confidence for 
remaining journeys each day. Further, from the available sample data, categories 1a, 1b & 1c (referred 
to above as ‘direct journeys’) comprise 40% to 58% of all daily passenger movements. This represents 
a significant level of variation directly impacting passenger movement outputs. In the latest data input, 
multi-leg journeys are indistinguishable from level 5 data (corresponding to no OD and no time slot 
match). Once this data does become available (TBC) it will be initially assessed against valid 2-leg 
journey times to determine the volume of additional passenger movements most likely to match valid 
multi-leg train journeys. 

Opportunity to Travel 

Allocations of passengers to trains is performed without consideration of Opportunity to Travel, in 
other words, passengers are applied linearly to all available services in a time slice, for example, if 
there are 4 trains between an origin and destination pair in the course of a 15 minute time segment, 
total demand for that time segment will be split equally across the 4 trains with 25% of demand 
allocated to each departure. 

Once opportunity to travel is implemented it will be used to match passengers to trains where there 
is only a single 15 minute time slot match. Under these circumstances the other mis-matching time 
slot is disregarded and the passenger is allocated to the train they most likely would have chosen. 
Without this approach, the data cannot otherwise be reasonably processed. 
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Service Perturbation 

There are some minor issues when applying passengers to trains during conditions of service 
disruption relating to the new service origin and destinations. 

Forecasting 

Forecasts of train loading requires a reliable dataset of past journeys and demand patterns. No reliable 
forecasting can be undertaken until a consistent and robust data set is available. 
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Attachment 1: RDIS Origin and Destination Matrix 
User Guide 140720 
 

Please refer to attachment RDIS Origin and Destination Matrix User Guide 140720, or download the 
document (https://bit.ly/2DEmWlP) 

 

 

 

Attachment 2: RDIS Historic and Future Train 
Loading Portal User Guide 140720 
 

Please refer to attachment RDIS Origin and Destination Matrix User Guide 140720, or download the 
document (https://bit.ly/32hwOMM) 


