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Siemens in the UK
Focusing on key business drivers of electrification, automation and digitalisation

SIEMENS
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SIEMENS

Co-Operative Intelligent Traffic Systems

= Traditional ITS : closed networks containing controlled devices

= Mobile phone apps are disrupting in this space by using processed, crowd sourced data to
automatically provide (uncontrolled) information to travellers.

= |s this Trustworthy? Does the information conflict with or support the objectives of the local
transport plan? What safeguards are in place?
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By implication of the Transport Act 2000, Local Authorities have to have control or
influence over the use of their transport network in order to achieve the objectives of

their local transport plan and comply with policy.

Traditional ITS provides tools to control the flow of traffic, set strategies to deal with
events/ incidents and provide helpful information upon which travellers may act.
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_ SIEMENS
Control v Trust : Cloud ITS, Heading Towards IoT

Motivations
* Plug and play — Device provisioning (certificates + “phone home” technology)
& G eers A allows for quick and easy.installation _saving. money |
O Traffic managers » Automatic device patching and configuration management saves time on street

O B Transport planners » Diagnostic, location, environmental and status data enrich the ITS system
@ « Richer sources of data provided to the public

B ., ¢ « New business models (B2B) for data sharing

S S
M

 Cloud ITS authenticates users & devices, controlling permissions
* Trust is required for every 3" party system and internet connected device

» Multi-tenants : neighbouring local authorities share device data
» They retain control of their region but trust neighbours to use their devices
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Integrated Mobility, Managing Mobility Ecosystems SIEMENS
e.g. SiMobility Connect

Inform & Plan Book & Pay

€ Routes

BiBo Journey from Wallisellen to
Tiirich, Selzweg

23.01.2016 12:55

iBo Joumey from Wallisellen to
irich, Salzweg

€ Routing Options

€ Routes < BiBo Status
22.01.2016 12:55
17:27-17:52 (4 changes) ) 2 AP AT @ ale ] Travel Preferences
3 z # ke a leak at just some of the effects iBo Joumey from Wallisellen to
25 min+3.06 €+ 47km +C020.1 k i :
o i 2 880 Status o wiaste, polluion an redured it quality Priority irich, Salzweg
ofthe melhads of improving waste iigs athedrse
2 2 :
1797 — 1 b Jerusalemer Strate 11, P Q |, Mazimum walk distance 60 Joumey from Wallisellen to
b Bundesrepubic.. 1000m irich, Salaweg
b i Markgrafenstrafie 36
6min Walk 521 m » Eein 10117 Berlin u: ectrification 20.01.2016 1255
- I
) — 231 | BES Public Modes
ittelmar in) B0 Joumey from Walliselien to
17:34 Z U Spittelmarkt (Berlin) 3 B Wallisellen t
9 MINI 3-Tuerer Tust previde an answer bi Public Transport irich, Salzweq
6 min 0 U2 towards S+U Pankaw (Berlin) N B I enverpy siorage quesiion? Wworks, new road layout 19.01.2016 1255
£ Car Sharing
| ] 04/11,09.00
17:40 % U Rosa-Luxemburg-Platz... L PETROL B0 Joumey from Walliselien to
o, ; irch, Salzwe
; BOOK : DS Bike Sharing [m] e
1mn 0 vak11sm > We opened our doors o Uhe public back 18.01.2016 1265
In 2612. Reyal Yictoria Docks has been i
17:41 Z Linienstralie / Alte. designated as the Green Enterprise
Disrctand I 5et t see same big Ownicar avsilible a
& min @ Cycle 6 min > =~
BiBo activated 11.12.201513:10:26 'U) U
17:47)17:48 - Z Arkonaplatz /... BiBo working since: 11122015 13:10:26
urbaniaton and

SiMobility Connect middleware integrates proprietary systems and presents an open API to the mobility store front providers
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SiMobility Connect : Example
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SIEMENS

“Things” include:

* Trains

» Underground trains
* Buses

* Trams

* Taxis

* Car club cars

The journey planner gets real time data from
the traffic management system, the various
passenger information systems etc.

loT could extend this further.

http://fahrinfo.vbb.de/bin/help.exe/dn?L=vs
mobilitymap&tpl=fullmap&tabApp=show
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_ _ _ SIEMENS
Protocols Migration — Work in Progress...

There are many proprietary protocols in use within the Global ITS industry. Many were conceived before the IP
communications era and are closed systems, not accessible by public networks. e.g.

UK: UTMC

US : NTCIP

Germany : OCIT

Whilst completely incompatible, they contain data dictionaries and methods which provide a good starting point for
the migration to loT style protocols such as REST APIs or MQTT topics.

Hypercat's standardised discovery mechanism coupled with more standardised device profiles could bring benefit to
device sharing. Contractual and privacy issues could be handled through embedded block chain technologies.

Middleware becomes lighter. Central systems manage device updates and contract management. B2B happens at the
device level....?
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ETSI - V2X Protocols of Road Side Units SIEMENS
IEEE 802.11p / Two channel 5.9 GHz

* VehicleID
CAM Cooperative Awareness Message » Positioning
* Speed
Car=>X
* Incident messages (accident, black ice,...)
DENM - Decentralized Environmental 09 Message » Location
* Incidenttype
Car=>X [ X=>Car
>
Z
< %E - : « Lanes
Map of intersection /topology o .
@ T * Driving directions
D) 9 X=>Car
I ______________________
: - » Signal groups
SPAT Signal Phase and Timing _ . .
» Signal phase and remaining green/red times
X=>Car
: : » Traffic signs
IVl — In-Vehicle Information _ o
» Variable traffic signs
X = Car

Unrestricted © Siemens plc 2017
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| | SIEMENS
The Impact of the Internet of Connected Vehicles — Urban Scenarios

Emergency electronic brake light
Emergency vehicle approaching
Hazardous location notification
Road works warning

In-vehicle signage

In-vehicle speed limits
GLOSA/Time To Green (TTG)
Signal violation/Intersection safety

© 00 N O 0o b~ W N PP

Traffic signal priority request by
designated vehicles

10 Off street parking information

11 On street parking information and
management

12 Park & Ride information
13 Zone access control for urban areas
14 Loading zone management

15 Vulnerable road user protection
(pedestrians and cyclists)

16 Cooperative collision risk warning
17 Motorcycle approaching indication

18 Slow or stationary vehicle(s)

Unrestricted © Siemens plc 2017
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_ | SIEMENS
The Impact of the Internet of Connected Vehicles — Inter-urban Scenarios

1 Emergency electronic brake light
2 Emergency vehicle approaching
3 Slow or stationary vehicle(s)

. N ——— 4 Traffic jam ahead warning

Traffic Management System

5 Hazardous location notification

6 Road works warning

7 Weather conditions

8 In-vehicle signage

9 In-vehicle speed limits

10 Traffic information and smart routing
11 Cooperative collision risk warning

12 Wrong way driving

Unrestricted © Siemens plc 2017
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V2X Technology — A Real Life Example

802.11p ITS-G5 Equipped Siemens Traffic Controllers in Newcastle

802.11p Wi-Fi

CAM (position, velocity, priority...)

SPaT (signal state/timing on approaches)

TOPO (intersection topology)

I} [0 I8

300 m
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SIEMENS
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Gadget which turns all traffic lights green trialled in UK
The pioneering technology is being tested ahead of trials of driverless vehicles
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1 In the driving seat: Power to control traffic
oys could pass

5 April 2015 Last updated at 08:56 BST

New technology which could give drivers more information on - and even power to control - traffic
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Latest Videos
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lights is being tested in Newcastle

The system advises motorists of the speed they need to drive at to arrive at lights at exactly the right
time and could give priority vehicles, such as ambulances, the power to change them from stop to go.

‘ Itis hoped the reduction in waiting times at traffic lights could help reduce pollution and save on fuel




SIEMENS
Summary

Traffic management systems have evolved to combine legacy, fixed infrastructure systems with cloud and loT based solutions

The migration to cloud has brought with it, the first deployments of |oT enabling technology and real business benefits within the ITS sector
Sensor data from physical infrastructure is being augmented by data from floating sources (such as phones and connected cars)

Some physical infrastructure is being digitalised (traffic light timing information, message sign data) but this needs to be trusted to be useful

Middleware systems have been built to bridge the legacy and IoT worlds to provide new business models and give the first taste of IoT style
services enabling Mobility as a Service (SiMobility Connect)

Trust, Access Control, Scalability, Resilience, Confidentiality, Integrity and Availability are the language of today's connected ITS

Most days it feels like | run and IT department and not an engineering design team !
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