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Research Group
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PTRG.INFO

PTRG is the name for researchers at Manash University who are engaged
in research on public transport systems, users, planning and policy.
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Deutsche Bahn ... the start-up of the 1st industrial revolution

Player in mobility Active in=140

and logistics with tountrie it

€40 Bn revenue & ownership
brands as:
e by F.R. of

,, @MEL% Germany,

300.000 employees

1
The Mobility Market is changing rapidly requiring a different digital
capability level for operators

JFull Digital Readiness’ as a base ange in Mobility Mix towards Mobiltiy-as-a-Service as the new
requirement for all operators ared and Autonomous Fleets | normal in public transport

Analog to Digital : Change in Mability Mix :  Integrated Products & Services

Leading

Best Digital
Mobility Platforms in Germany and EU

Customer Experience ,Rail"

Mobility-as-Service and Demand Responsive Transport at the core of
our mobility strategy

Qixxit Travel Platform

BEYZND1435

OPEN BNDVATION
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Observatory of automated metros Sitce, | [World Report on Metro Automation Sitce,
DISSEMINATION ACTIVITY - WORLD REPORT ON METRO AUTOMATION Milestones in km BPONENTIAL GROWTH!
1003 | 83w || - g
km lines %0

Fully Automated
today

]9 countries ‘ 42 cities
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What digitalization brings to Light Rail passengers and operators Sufefy measures, vehicle and infrastructure

» Passenger Experience
75% of users in Frankfurt rated the content helpful
or very helpful, 80% want to use it regularly

» Maintenance and Operations
Optimization
Realistic savings up to 10% through optimized
maintenance and operation planning

» Driver Assistance

Each prevented fram-fo-tram accident with
ﬁ structural damage means savings of > 1' EUR
Qs

um, T8 mp

erafions and Safety Measures
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Overview of TEMS

Web Based Data Collection, Proactive Alert
Application Management, Monitoring & System
System Analysis

Use of Trenchless Technologies and Methods in Singapore’s
Thomson-East Coast Cross Islands Line MRT Construction
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Mr Henry Foo

Land Transport Authority,
Deputy Group Director, Thomson-East Coast Line
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Videosurveillance in rail transportation - Challenges

Al Video Analytics versus Transportation use cases

6 ° 6 % 1 ‘\/’ Use cases
O 4 E a -‘ . Real time Passengers flow analytics
RailSecurty Dty Maintenance Polce I The related key operational Artificial Intelligence
&Emergencies [MIEI| U

"i 0 Efficient detection &
priorization of events from
many cameras

Heat map for passengers information

Q Straight forward

’_‘ coordination between many
stakeholders

Q Minimal business

P \\‘ 6’“ N interruption
-
@ & IS 1‘ Q Efficient access to data to
ﬁ 6 / produce evidences
“ “ J ‘
THALES n¥

Detect passengers emergencies

+ Postural detection
% Face recognition
% Object classification

.,

THALES

Unattended luggage detection

Abnormal behaviors detection
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Railway systems

= Variety of on-board and ground infrastructure
= Mix of old and new

» Safety critical and business systems

+ Passenger services

= Mix of bespoke and off-the-shelf equipment

= Common communications bearers

Categories of requirements

7\
Contractual
G}&g
fechnical . N
k‘ ‘g‘ri_qani:abll
L
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Security Protection Measures altece s e

Operating Network Security Infrastructure

i N .
Rhilway; R d“ Managed Security Services Provider (MSSP) ?:Ing orllg. of the leading railways in
(Gystemsl)) Infrastructure \j @ M I R e worl

Sotperste Dutd Internet * Xasescunty monitaring'of Up-keeping cyber security to ensure safet
Network ‘ e networks and systems Sep cegng e‘f/fc ;nc MOy gl Yo
— Vi iciency
Next Generation Firewalls
l‘l Enforss Security Policy « Incident response with on-site
- support « Increasing effort in Corporate cyber security
[~ 5 . strategy & protection measures for Railway
¢ Aulrvsion Prévention Bystans () + Rapid detection and response to Operation according to unique individual system
A Moniter netwerk traffic cyber attacks fantures
VPN Gateway g £ ;
a D e R + Moving on in pace with global environment &

industry trend

APT Protection Systems
Test & examine untrusted programs

3% = 5 mp
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Cybersecurity Act - 4 Key Objectives

Cyberspace is a new frontier,

with no regards for geographical boundaries
2 3 4

Pva!ecﬂon of Crifical Investigation of Information Sharing Licensing of
Information Infrasfructure Cybe secu IW Threa's Cyb: eﬂecurlfy Service
Providers
@ )
{ o
\
7 .Am Strengthen the Authorise CSA to Establish a Establish a light-touch
. . . A W\ R protection of Clls prevent and respondto  framework for licensin g frameworl K
Increasing need to secure crifical systems that provide essential seivi 20w, o i ks cybarsscurily thraats sharing cybersecurity  for cybersecurity
+ Establishment of CSA to provide dedicated and centralised oversight of and incidents. information. ~ service providers.

national cyber security functions
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We are entering into Fourth Industrial Revolution....
also known as Aificial Intelligence Era

SR

Mid 19005
Late 1800s

\1
] ’AI@&«L

s
°(’3@

4™ Industrial Revolution

CYBER-PHYSICAL
SYSTEMS

3 Industrial Revolution
AUTOMATION

The start of Digial
Revolution; grovth in
computers brought
automation in manufacturing
landscape.

2% Industrial Revolution
ELECTRICITY

Also known as Technological
Revolution, and electriity
encourage the growth of
mass production

1 Indusrial Revolution
STEAM

Growth of steam engines
usedin a varety of
industres

Top 6 current Al applications in PT

Customer Analytics 25%

Real-time Operations %
e

N

E Intelligent Ticketing System AN/

A robust data ecosystem is the key
enabler to deployment of Al

Top 5 challenges faced by PTAs and PTOs

< <

- 9 0gNo ¢
S 0% Y oaw
Data Privacy Zupu;"‘y e il B

from

Data Volume i
top management

Data Quality

Source: UITR, n= 48

Possible future concepts for PT

Al to be seamlessly integrated info infrastructure for real-time monitoring and empower us to be
dynamic in our operations.

“Smart Stations” “Sentiment Tracking”
Intelligent Station Management Real-time customer satisfaction analysis
9

« Faciiies & services and
nbe

s
Ay ]

ion and analyfics

veals ofsuspicious behaviours

+ Sensors on platform screen door indicating capacity
of rain cars
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Example (1): Customer Guidance Robot

2018 @Tokyo Station

\lake the left behind

3 3
esl@& down,

the concour,

Souce: Japan Drone R

Robot guiding how to use a ticketing
machine for self-purchasing

Additional learning cycle
by Pepper and supporting staff

« Information provided
- Transportation status
- Locker availability in stations

Example (2): Chat Bot on SNS

« Automatic response

- Automatic answer to the customer’s
questions

E What is your question?

Office hour of Shibuya
station ticket office

Please see below.
http://www.jreast.co.ip/
estation/station/info.aspx
?StationCd=808

Anything else?

=

Example (3): éall Cénter $up‘p‘ort System

« Call center support system using Al
« Shorten the time to answer the inquiries
v’ Standardize & enhance the response quality.

& g,

Voice
Customer Operator  recognition,
i
"qﬂ RSN Analysis of | Searching for
inquiy | response
= candidates Data Base
Response of

response

" T
Sl

Possible responses/ f )
Related materials
Leaming

Feed back of responses

Tell me about ‘>
‘Yamanote-Line” ‘9"

Yam

because of heavy snow.

Example (4): Amazon Echo

JR East Information X Amazon Platform (Alexa)
API

(o)
S
g

=

€

ol

Amazon Echo
PUSH notification is also

available for train operation
status if individual customers
registered the lines beforehand.

anote-Line is delayed,

ERARIR : SITCE 2018 E4Y
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Introducing the
Commuter Analytics System

Train KPls
Arrivalideparture time
Speed and headway
Load

Station & Platform KPIs
Commuter entry/exit

Nearby crowds

Platform crowd
Unable-to-board (UTB)

Metadata from
Cellular networks

Metadata from
Wi-Fi APs in stations

Commuter Movements
Route choices

Firstlast-mile /H\ %

Machine learning
Statistical models

Tracking train movement in the
network

Stations — Stations —

Ooff
peak

e Arrival/departure times
Speed and headway

Passenger load

Train fault causes rush-hour
disruption on North-East Line

Distuption

Seeing demand at and around the
stations

oot - o
@ o IS TRNTEL.

Commuter entry to/exit from station
Crowd near station

FootfallOUT

Vi cowe

Platform load
Unable-to-board (UTB)

subway

First/last-mile travel time
Catchment area of station

Light blue: Few short travel times
Dark red: Many long travel times

10 Oct 2017
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International Union of Railways (UIC) today UIC’s commitment to the New Challenges
y SUSTAINABLE .«‘"' ALS
20 & 10,000 DEVELOPMENT \J %

members in billion tonnes sy
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95 countries Kilometres i 5 ummv 9
tr ines
7 Cooperation
—— with over 100 CIME PARTIERSHPS
million rail Ne: al o 13 AGTON 17 FORTHEGOALS
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Global consumption of resources will nearly triple to 140 billion . . .
tons per year by 2050 In the UK it is estimated that congestion costs the economy
) ) £20bn a year

Constraints on
available resources
and high and volatile
prices, may limit
economic growth.

congestion
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Beijing New Airnort Line - Rolling stock Beijing New Rirnort Line - A New FAO Operation
Mode
The rolling stock of Beijing New Airport Line is optimized for the high speed FA system and - GoA3:+ the new definition of FAO. The automation grade s
The definition of FAO from UITP improved and customized for Chinese operation
combine the advantages of metro and railway: requirements.
- High PassengerVolume - High Speed . N ‘
T T
- Fast Startand Stop - Comfortable )
A“'gmzﬁm Train Operation fanual driv Fully Auto Operation
- Convenient rade i

Driver + ATP ATO+ Manualattend No Manual atend

1 ] GoAl Non-auto train operation(NTO)
= ’ = b = o2 Conventiona|
4 I - Driver
. | GoA2 Semi-autotrain operation(STO) GM o atend e
L 2 Mamned driveress train operation y
5eA3 (o10) - -
= (no ’ ned D10 i |
GoA3+ Manned driveriess train operation some manual ope fully automation| Automation|
e

GoAd Unmanned driveless train operation
CRHGF Platfor Based Compatibl with CBTC and FAQ 8carcoupling one luggage car Max. Capasity: P (uTo) No crew
Operation Speed 160km/h 25KV overhead 1,538 passengers

ZRFOR : SITCE 2018 E48
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2. Singapore Technologies Engineering Limited
Frovel L 425 Lo 2 (ST Engineering - R ET
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ERHIR : £FH - ST Engineering SMRT Metro System & Solutions

2.21 Frhnsg it iR SR AR R 75 3 (total solutions)
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3. JR East & Tokyo Metro Co.

JREasti+ &} B+ cnE @272 - >4 % 3 +.91,700
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4. SkyWay Technologies Co.
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E”:%ME?J? . SkyWay Technologies Co.E#4d - £&i0iE
B 2.24 SkyWay %426 B EIER

5. Bombardier

A b o vimE T ND DG L AR B ARGERAS koo
AP R R IR S T L BT AR o R T
%”rér_?kﬁ@ﬁi%]%ﬁiéfﬁﬁ%%fr%% TR ENFEEREA XV IFER -
FrEfEZEFREAJIE o
B ¥ weap # 4 R 2 §w (Automated People Mover, APM

AXAE R A S rs Xk LT oGEEAERD
Bpro PIVKF AT T ?iﬁ’lfpmiffbmsw%] YLiE
Feh- A T AR EREFHL  SFEIIRB AXETLEE
g = @ 7 INNOVIA Monorail 300 ¥ #udsiis » 7 2 8 E ¥ s
BT - BBy B4 3 AE fEiis & o

37



SRR | S - Bombardier 4
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6. Kawasaki Sifang Consortium
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7. Trapeze Group
Trapeze Groupte > X B ¢ 4 & E 74 H & o> £ -
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What our EAM
customers are saying
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8. Huaweil International Pte. Ltd.
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and Smart Multl Line Cloud Platform

Multi-Line Operallol!s Huawei Urban Rail Cloud Benefits

10+ lines: One cloud platform

b=
| SEs

10 lines: 100+ IT platforms? Sond bota Ceoter
v EEE
" Wenzhou Metro
HUAWEI
e Shanghai Metro

30+ partners
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2.30 Cubic Transportation Systems E#i &8 %4t
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