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CATAPULTS
A NEW FORCE FOR
INNOVATION & GROWTH

HIGH VALUE MANUFACTURING

(O OFF-SHORE RENEWABLE ENERGY

TRANSPORT SYSTEMS

11 Catapults -

PRECISION MEDICINE

FUTURE CITIES

£1.48N

Private and Public
Sector Investment

CELL THERAPY

MEDICINES TECHNOLOGIES

ENERGY SYSTEMS

COMPOUND SEMICONDUCTER APPLICATIONS
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TAKING A TARGETED APPROACH TO EXPLOITING IM OPPORTUNITIES

£100.0bn
DATA COLLECTION DATA MANAGEMENT
& COMMUNICATION PLATFORMS & ANALYSIS
£77.8bn | 19% £76.8bn | 19%

/
/ f/(

W

£80.0bn .

£60.0bn IOTASSET
MANAGEMENT (ROAD)
£47.1bn | 9%

®  SECURITY, RESILIENCE,
SAFETY & CYBER SECURITY

MONITORING & MANAGEMENT

£40.0bn SYSTEMS FORROAD £32.8bn | 10%
INFRASTRUCTURE /’f /

£44.7bn | 23% / . INTERMODAL

SMART TICKETING

£10.1bn | 8%

£20.0bn

..f’

THE DIAMETER OF THE
BUBBLES REPRESENTS CAGR

£0.0bn
AUTONOMOUS VEHICLES
£4.8bn | 58% |
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GLOBAL INTELLIGENT MOBILITY MARKET BY SEGMENT IN 2025

UK CAPABILITY STRENGTH RELATIVE TO THE REST OF THE WORLD (FROM LOW TO HIGH)






A CATALYST FOR ACCELERATING INTELLIGENT MOBILITY GROWTH
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RELATIONSHIPS
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A TRANSLATIONAL
INFRASTRUCTURE

INDUSTRY -

| — Barriers / M arketQ
;;;;;;; oo
= Target areas of UK

Industrial potential

CATAPULTS

Develop a translational infrastructure

UNIVERSITIES / R&D

Invest In research excellence

Technology Readiness Levels 1 p. 3 i ) ‘ 6 7
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AUTOMATED MODELLING
TRANSPORT &
SYSTEMS A VISUALIS

CUSTOMER

EXPERIENCE

INFORMATION SMART ASSET
EXPLOITATION MANAGEMENT
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OUR NEXT DESTINATION
INTEGRATED TEST ENVIRONMENT

SENTIMENT MAPPING <.
Re-defining the use of social media data for transport

v M
’ CENTRE FOR

HUMAN-CENTRIC MODELLING FOR AUTONOMOUS VEHICLES
. DESIGN - Unifying pedestrian, vehicle and pod modelling

CATCH! £ e _ |
PASSENGER JOURNEY DATA : ¥ I M
Crowdsourced data on e Wt VSl [ iy
passenger journeys ([ERMEIEANOL / N | VISUALISATION

PLATFORM

INTEGRATED
TEST |

INTRODUCING AUTONOMOUS CARS ENVIRONMENT /- INNOVATION IN RAIL FRANCHISING

AUTODRIVE W Tools and processes to enable

Driverless pods and cars [EeaSr TR s - _ 1V innovation in rail.

In the real world OPERATIONAL
TRIALS AND
EVALUATION

ACCELERATOR

.-,

.

T CENTRE FOR \
g CRITICAL
SOFTWARE

AUTONOMOUS ROAD VEHICLE SAFETY EVENTS DATABASE VAR

Informing the need for a safety events database.

"
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CASE STUDIES

TECHNOLOGY STRATEGY 2016 — Sharing the vision for intelligent mobility

n SENTIMENT MAPPING — Re-defining the use of social media data for transport

n TRAVELLER NEEDS SURVEY - Identify key IM areas and recommend investment priorities
and policy interventions

n STATION INNOVATION — Innovative technology and operational solutions in stations

H INNOVATION GRANTS — T-TRIG and ALSTOM challenge
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TECHNOLOGY
SHARING THE VISION FOR INTELLIGENT MOBILITY w

FORINTELLIGENT MOBILITY

MAKE OUR TRANSPORT
MAKE TRAVELLING AN SYSTEMS MORE
@ END-TO-END USER- 0 SUSTAINABLE AND REDUCE @ E‘@\EMANY
CENTRIC EXPERIENCE ITS ENVIRONMENTAL
IMPACT
GENERATE BILLIONS MAKE OUR TRANSPORT MAKE OUR
@ WHEN MOVING PEOPLE SYSTEMS MORE @ TRANSPORT ASSETS
AND GOODS RESILIENT MORE PRODUCTIVE
IMPROVE ACCESSIBILITY s, MAKE TRANSPORT OF
@ FOR ALL SEGMENTS OF PEOPLE AND GOODS
SOCIETY QUICKER
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http://tsctechstrategy.co.uk/
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SENTIMENT MAPPING

PHASE 1 — Proof of concept

Aiming to give travellers:

» Door to door journey ‘health check’
* Live map of services overlaid with conditions and sentiment  tow are people feeling about...

1437

» |nformed choice prior to departure | iy "
How Is sentiment data used? UL T
» Uses Twitter Firehose - Approx 3m Tweets processed per

mont.h, avallable for retrospective analysis | e Trains
« Sentiment score Is based on natural language processing
* Mapped to an individual running service or station - ©Commonplace

Normalised against live operational and environmental data
* No # tags or keywords — all data Is processed, mapped and

caTAPULT

categorised In real time
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z:Zipabout

SENTIMENT MAPPING = o N

PHASE 2 — Demonstrator

Aiming to give rall travellers:

 Enhanced map of phase 1, plus
* Predictive and live push alerts

Zipabout take billions of pieces of data...

...and use machine learning to:

 Analyse the past

* |dentify patterns in real time

* Predict behaviour / disruption in the future

TSC in collaboration with Zipabout, Transport Focus, Nottlngham cA‘l‘APUl.T
University and Keolis, funded by DfT | Transport Systems




SENTIMENT MAPPING — DEMONSTRATOR

Map of live running services and sentiment analysis

/ [ DAT Sentiment Map X \
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Travelling from: To:

Leeds

ﬁ: 25°

Euston
» 20°

12:07 @ Euston

2= Towards Leeds,
Platform 11

1h 11min (10 stops)

13:10 @ East Croydon

13:20 @ Gatwick Airport

13:30 @ Three Bridges

13:40 @ Balcombe

Train Information

* 8 carriages

* First & Standard class seating

* Reservations available

* Restaurant for First Class passengers
* Toilets in all carriages

* 390 Pendolino

Train Information
Bad weather Good weather  Peak times Off-poak Woekends

ELR
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Tool based on 2 years of historic operational data and sentiment analysis.
The tool allows for multi-modal expansion.




z:Zipabout

SENTIMENT MAPPING =

PHASE 3 — Extend scope of demonstrator

1) Enhancing travelers demonstrator
2) Aiming to give train operators:

* Enhanced business intelligence and customer experience
tools for staff, train crews and control

* Ability for targeted, service-level communication
3) Visual Business Intelligence tool

* Provide a visual representation of customer sentiments for
different train operators

* To provide senior managers with an overview of train service
performance overlaid with real-time customer sentiment

cATAPULT

https://ts.catapult.org.uk/current-projects/sentiment-mapping/ | Desserhvatens
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The Traveller Needs UK Capability Study

funding from

. 2

Department Department We work with

for B

innovation & Skills for Transport Innovate UK

active involvement of over /0 industry partners

Main aim:
To identify IM areas of value, recommend investment priorities
and policy interventions to deliver value to the UK (by 2030)

21 w
TRAVELLER NEEDS

Supporting the realisation of [ntelligent Mobility in the UK

® @
o

a L
m Department W markcwith 3
Study Pundiad by: |nnersabion & Skils for Traraport Innowvate LK

= Extensive multi-modal Intelligent Mobility study
= 10,000 on line respondents
= 100 detailed interviews with industry experts
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Why traveller needs?

Many studies have analysed user travel sentiments
* Most are specific to a transport mode or geography

» Short-term incremental iImprovements of current transport
systems

Other studies have explored future mobility technologies
» Tendency to focus on technical innovations in a specific sector

This study takes a holistic view of Intelligent Mobility
* Transport modes

» Sectors

» UK geographies

» All aspects of Intelligent Mobillity

caTAPULT
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EN Traveller types

Flexibility of door to door solutions.
Dynamic, seamlessly integrated.

Rural

Driving experience and Context
aware information services
would benefit these users

Local
Drivers

Frequent
Traveller

Default
Motorists 2 6 0/ 0

Progressive
Metropolites

Dependent
Passengers

W/

“™W21%
Require mobility
services that provide
independence are
affordable and cost-
effective. |

| infrequent
Traveller

ldeal lead users for new Intelligent
Mobility solutions
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Capabillity priorities

A

Traveller Connectivity
Behaviour & & Metworks
Psychology

Essential

Collaborate with
other countries

Market
observation

High

Data
Visualisation

HMI &
Interaction Design

& Security

Analytics &

Simulation

Information
Processing

Medium

Sensing
Capability

Material
Science

Importance for Intelligent Mobility

Low

Manufacturing
Technigues

Lower priority
developments

Restricted

Limited Moderate On Par
Capability Capability

UK relative capability

MNavigation & Real-time

Path Planning

=
-

Ahead

Cantrol

Energy
Storage &

Distribution

Low
Emissions
Propulsion

World class

Priority developments

Potential developments

Not focussed on
Intelligent Mobility
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Next steps for the study...

Framework
for

Investment
Cross-sector priorities

and cross-
modal
alignment

New Understanding

business Value spaces
opportunities

Richer and
- P |
IM roadmaps BV 6 saal=gl Benefits broader d:f: Tvﬁﬁt;?oiﬁi 3(/)sne
in development  Felf(er=l6lagE10ks iInclude knowledge

user segmentation

base

https://ts.catapult.org.uk/current-projects/traveller-needs-uk-capability-study/ CATAEUSYLI
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Overall approach

Station Innovation

Review of 30 key reports, Literature review
academic papers

PHASE 1 — Preliminary investigation

Selection and visit to three key UK L
sites, control centre's plus major Major Site visits
. . . _ Japanese stations
Main Objectives:

 Audit of access, movements and station-train interfaces Collaboration analysis of barriers, Idea shops’ with
_ _ systems thinking and ideas industry
* (Generate a set of options through ideas shops development

» |dentify barriers to innovation for further capacity improvement

* Low fidelity pedestrian modelling of potential options Fiuaa IS osidliod

* Create an on-line portfolio of high impact SMEs;

 Recommend actions from short- to long-term. Sponsor and TSC development of

key findings and recommendations

Modelling of
selected solutions
Challenges identified

Reducing constraints from congestion and lack of speed
Reducing conflicting flows to increase capacity and movement

Minimising obstacles which block t _
inimising obstacles which block movemen c ATAPU'.T
Is industry innovation rapid enough compared to passenger needs? | Tronsport Systems




Station Innovation

NetworkRail |3 @

v Dpartment MILT
PHASE 2 — Pilot and trials of solutions from Phase 1 ==« by, . .. B

ch2mw: ARUP

Main ODbjectives:

 Establishment of Pilot Station _

* Pedestrian Tracking and Carriage Occupancy Technology Pilots -

caTAPULT
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INNOVATION GRANTS

* Transport Technology Innovation Grants (T-TRIG)

Competition run in collaboration with the DfT to fund (via the means of a grant worth
up to £25,000) innovative transport research ideas that will help progress the industry
within the UK and beyond. TSC had a coordination and evaluation role.

https://www.dft.gov.uk/innovation-grants/

« ALSTOM Challenge

The Rall Grand Challenge competition will have a prize of up to £50,000 to help an
SME develop their idea or product.

The winner will also have the opportunity to work with Alstom to see their concept
realised and in use on the railway network.

https://ts.catapult.org.uk/news-events-gallery/news/the-tsc-and-alstom-launch-the-
rail-grand-challenge-for-uk-smes/

https://ts.catapult.org.uk/you-us/open-calls-space/ | | CATAP,,Q,,"I
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Conclusions

TSC has been designed to accelerating the impact of transport research and
innovation initiatives by embracing challenges and turn into bigger opportunities

Develop shared knowledge building on travellers value, experience and needs

After 2 years TSC has demonstrated, through several case studies, that
can make a big impact to transport innovation
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Dr. Fabio Galatioto
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