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Status of this document

This document is Published.

If there are any comments or feedback arising from the review or use of this
document, please contact us at secretariat@rtig.org.uk
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1 Introduction

1.1 About this document

1.1.1 This document has been produced for the Real Time Information Group
(RTIG) for the Department for Transport. It provides feedback to the
Department on the requirements from RTIG members and the wider industry
on the features and functions that they would expect from a national prediction
engine.

1.2 Background and context

1.2.1 The Department for Transport launched the BODS service in 2020 with
timetables, fares and location data making it available for data consumers such
as app developers. They are now able to access standardised data including
GTFS to use in in journey planning apps and solutions.

1.2.2 Feedback from many of the app developers is that they've been pleased with
the provision of data in developer friendly formats, particularly the GTFS and
GTFS RT data formats. Many are saying that they could do a lot more with the
data if it included predictions data as part of the service.

1.2.3 There are many authorities that do not have real time systems in place, or only
part of a bus route has real time information available. In addition sometimes
operators will have their own app providing real time information in addition to
the local authority having systems in place. This impacts upon the passengers
who are utilising those services, because if they feel that they can't necessarily
trust their predictions data because each system provides slightly different
information. Or they are travelling on a bus in one county, and it crosses into
another, and they stop receiving predictions.

1.24 This all adds up to make it less easy for all passengers to utilise bus services
and makes passengers feel that they don't necessarily have all the information
that they need to make informed decisions about their travel. We want
passengers ultimately to feel that it is as easy to take the bus as it is for them
to take a car, if not easier. This is very much part of the transport
decarbonisation plans and will be crucial particularly in urban areas.

1.25 The Department would like to realise the economies of scale and benefits
associated with a centralised prediction service. We appreciate that there are
different criteria used when procuring systems for predictions so we would like
to understand in more detail what functionality you would need from a
centralised prediction service to allow the benefits of scale to be realised It is
important to understand the quality aspects including how you would know that
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1 Introduction

a good, centralised prediction service was working effectively as well as
technical requirements such as data formats

1.3 Scope

1.3.1 This report has no statutory or other legal basis and is purely to provide advice
to the Department for Transport following a workshop.

1.4 Limitations and The Future

14.1 This report reflects the available technology and those practices which have
been found to be effective at the date of publication. However, technology and
its applications are evolving and therefore it is probable that new technologies,
new developments of existing technologies and new ways to adopt them will
evolve.

1.4.2 RTIG understands that technologies and practices which are not on the market
at the time of writing this document will evolve; and that such developments
should not be excluded from consideration.

1.4.3 The Department and other readers of this document are encouraged to
consider new approaches - bearing in mind the general principles promoted in
this document.

1.5 Acknowledgements

151 RTIG is grateful to its members and the attendees of the online workshop held
on the 15" December 2021.
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2 Attendees Background

2.1 Number of Attendees

2.1.1 Fifty seven people registered for the workshop.

2.1.2 Thirty nine attended the online workshop, with slightly more Suppliers than
Authorities present.

Attendee Type

20

15

10

5

0 - _— —

Authority Consultant DfT Operator Supplier

2.2 Access to Prediction Engines
2.2.1 Attendees from authorities were asked about access to prediction engines

currently. Eight authorities did not, but 13 did either their own or shared with
another authority.

Access to Prediction Engines

m Yes, Our Own = Yes, Shared = No

2.2.2
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3 Functionality

3.1 Prediction Engine

3.1.1 The prediction engine needs to:

3.1.1.1  Allow for drivers to catch up time on certain road stretches that are likely to
allow it (e.g. long stretch of straight country road).

3.1.1.2 Have journey times calculated on actual experienced road speeds not
theoretical speed limits. Rural areas have lots of 60mph roads that can only
realistically be driven much slower.

3.1.1.3  Use dynamic predictions based on time of day (e.g. journeys along a certain
stretch of road taking longer at rush hour).

3.1.1.4  Have learning algorithms and scenarios that can handle known events that are
not planned e.g. snow days and sudden high occupancy.

3.1.15 Be linked to live traffic conditions.

Dynamic predictions linked to live road speed data such as
TomTom/Google.

3.1.1.6  Provide accurate Cross Journey Predictions.

3.1.1.7 be able to announce efficiently and timely the sudden cancellations in a
service, avoiding the annoying issue of showing countdown then disappearing
from real time display.

3.1.1.8 have good cleardowns when bus has left the stop.
3.1.1.9 provide data for all operators, display non matched journeys.
3.1.1.10 be flexible on journey matching to ensure a high level of predictions.

3.1.1.11 allow for not all operators using block numbers. Some change bus workings
day to day. How can this be taken on board rather than forcing such operators
to operate less flexibly?.

3.1.1.12 take account of rouge trip data entered by drivers and try to match using
different strategies.

3.1.1.13 Have the ability to give accurate predictions in times of disruptions/diversions.

Take into account road closures/diversions.
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3 Functionality

Take into account large events e.g. football matches

3.2 Disruptions

3.2.1 Disruption handling is an important part of a real time system and should help
make the bus as a travel choice as 'dynamic' as going by car.

3.2.2 Any service needs to provide up to the minute disruption messaging to the
customer.
3.2.3 It will need to link to systems such as One Network to create single point of

entry for mitigations for Street works related disruptions.

3.24 It should provide a messaging function that allows messages to be sent to
displays (or digital outputs).

3.25 Messaging/notification to waiting passengers if the prediction changes
significantly e.g. passenger ‘checks in' at a stop and is messaged with
predictions rather than the onus being on them to keep refreshing the
prediction. (This may be better provided by customer facing services such as
phone apps).

3.2.6 Cancelling a journey should not just result in journey vanishing from a stop
departure board.

3.2.7 Include stop messages from SX and link to diversions.

3.28 Standard for cancellation codes that can be sent via API. This has been done
successful in the rail industry with disruption attribution.

3.3 Configurability

3.3.1 It should enable authorities and operators to be able to see rules governing
predictions. e.g. weighted averages.

3.3.2 Enable local customisation where for example few buses run along a road
which as large traffic variations so previous journey time may not be useful.
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3 Functionality

34 Cost

3.4.1 Any service must be affordable for all operators to supply the necessary data
to, including the very small operators.

3.5 Interoperability
3.5.1 The service should be able to work with different supplier systems.
3.5.2 Interfaces should be clearly defined with easy to understand guidance on their

use both for data providers and consumers.

3.6 Reporting

3.6.1 There needs to be a function rich reporting package in the back office.

3.6.2 Historical reporting through an enhanced Analyse BODS would enable
operators without access to their own reporting tools, to improve route plans
and timetables.

3.6.3 In addition live reporting that is usable in a control room type environment
would help medium and small operators with office or depot-based staff to
manage vehicle operations in real time.

Requirements from a National Prediction
RTIGPR022-1.0 Engine Page 9



4.1

41.1

4.1.2

4.1.3

4.2

421

4.2.2

4.2.3

4.2.4
4.2.5

4.2.6

4.3

4.3.1

4.3.2

Quality & Metrics

Completeness

All operators need to contribute to the system.

Knowing if gaps in a SIRI VM feed for a route to identify communication black
spots.

Some systems fill journey records through what is known as backtracked data
which on occasions will fill in sections of route missed. This helps with the
completeness of historical reports.

Reporting

Calculate and inform real journey times - is the TT accurate?

How much does disruption & traffic play in journey times, provide customers
with a more accourate journey time guide based on time of day, day of week.
Useful for DT & TC.

View history of predictions bucket analysis. (RTIGT041 Accuracy and Quality
of Real Time Predictions).

View history of predictions.
Ratio of inaccurate outputs to accurate outputs.

Ability to identify stops with poor predictions /matching and change
parameters.

End Customer

Tool for passenger feedback and reporting faults.

Feedback mechanism to validate/rate the accuracy of the prediction.
(Customers could be prompted in their integrated apps to give this feedback,
the same as google maps does).

Requirements from a National Prediction

RTIGPR022-1.0 Engine Page 10



4.4

441

4.5

45.1

45.2

4 Quality & Metrics

Stop Location

Accuracy & NaPTAN movements feeding into the system — inaccurate
locations impact on arrival / departure records.

Timeliness

Knowing the last updated time of the prediction (whether it's fresh or stale).

knowing/controlling if a prediction counts down to arrival/departure .
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5 Data Formats

5.1.1 Attendees were asked what data formats they would expect to be able to
consume from a national prediction engine.

Data Format from Prediction Engine

4 I I
0 I I . .

SIRI SM SIRIET SIRIVM SIRI SX GTFS RT Don't Know

w

N

[ERN
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6.1.1

6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8

6.2.9

6.3

6.3.1
6.3.2

6.3.3

6.4

6.4.1
6.4.2
6.4.2.1

6.4.2.2

Uses for a National Prediction Engine

If there was a national prediction engine, what would attendees use it for?

Customer facing information

On street displays at bus stops.

Bus Stations.

Departure boards in Hospitals & Town Centres.
Website mapping systems.

URL/Web based departure boards.

Smart Speakers.

Phone apps.

Online information for operators without their own systems and potentially
some on street information for those without their own system.

To highlight congested areas at any given time, to be shown on web or app.

Feed Other systems

Bespoke APIs.
Third party systems including UTMC.

Traffic Signal Control where not taken direct from ETM.

Analysis of data

To highlight congested areas at any given time.
Performance metrics.
operator performance.

Punctuality.
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6 Uses for a National Prediction Engine

6.4.2.3  road journey times.

6.4.2.4  analysis for future provision of services.
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7.1.1

7.1.2

7.2

7.2.1

7.21.1

7.2.1.2

7.2.1.3

7214
7.2.15
7.2.1.6

7.2.1.7

Would it be used?

When considering whether to provide a service its important to know if there is
demand.

The view of the attendees was:

Would You Use a National Prediction Engine?

5

4 I I

0 I
Yes

On the Fence No Jurries Out

w

N

[N

Comments

There were some comments associated with the vote:

'Single Source of Truth' approach. Every algorithm is different can can lead to
different systems showing slightly different predictions currently.

On a case by case basis (operators that have their own may provide better
data).

How sure are we that the national prediction engine will serve the needs of
every transport authority, provider, and consumers?

Cost a consideration.
Has to be complete data source.
Yes, Provided that all small operators data is included.

Yes, if it was accurate and timely.
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8 What support would be required

8.1.1 Attendees were asked what support would be needed and timescales for
potential adoption.

8.2 Existing system replacement / integration

8.2.1 Our real time contract is due to end next year, and we are currently proposing
to extend annually with this in mind. Our future procurement is likely to be
based on this model rather than a traditional RT prediction engine.

8.2.2 It would be helpful to know if a national prediction engine is definitely on the
cards - is this a 'true’ consultation, or is it happening, and the question is ‘what's
the best way for this to happen'?

8.2.3 Our new system recently procured for 5 years.

8.24 Removes cross border issues with single data set.

8.3 Local control

8.3.1 Continued support for collaboration and joint efforts - how will a national engine

compare to current localised engines?

8.3.2 Ability to maintain local data manipulation will be important. Linked to
Disruption Messaging / one.network / Street Manager.

8.3.3 Ability for continued local / regional manipulation / control of system.
Devolution vs centralisation debate...

8.3.4 Will need some criteria to determine if an operator ET feed or National
Prediction engine feed should be used.

8.4 Costs

8.4.1 Transition business case will depend potential on integration/reprogramming
costs with existing equipment.

8.4.2 Support needed to keep small operators on board.

8.4.3 Integration costs.
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8 What support would be required

8.5 Training

8.5.1 We have no system so would be starting with a blank sheet of paper, but very
limited technical understanding. So clear simple training.

8.6 Other.

8.6.1 Could smaller operators use smartphones and a 'reverse app' to provide AVL
information instead of ETMSs.
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