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AUTOMOTIVE VALUE CHAIN SHIFT

Revenue Profits

~ §5 trillion ~ $7.8 trillion ~ $400 billion ~ $600 billion

10% Shared mobility

20% Digital services
7% Suppher (new technology/software)
_ 14% 5% . Supplier (traditional/hardware)

1% Insurance

Financing
11% Aftermarket
Vehicle sales

2015 2030 2015 2030
Pwc connected car report,ZOigcma"u] [Eﬂﬂﬂﬂﬂﬂ]



Description of the Operation / Trends and Market

Automotive Revolution-Perspective towards 2030 (Mckinsey,

2016)

e 30 % increase of automotive revenues amounting to $ 1,500 Billion due to
connecting vehicles and related business models.

e By 2030 around 15% of vehicles sold will be autonomous in case the regulation
issues are solved.

e the cars of 2030 will have 300 million lines of code, representing a 3-fold increase
with respect to today’s most advanced cars

$

It is quite obvious that communicating, intelligent and autonomous vehicle
technology is coming and disrupting the automotive sector.

This technology is also promising an important new market and new revenues if
the value chain is managed correctly.




Market and Services Estimations

New vehicle market share of fully autonomous vehicles
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Advanced Transportation Technologies

ITS Only

Remote Traffic Monitoring
Roadside Weather Stations
Adaptive Signal Control
Incident Detection and Response
Dynamic Message Signs
Reconfigurable Lanes
Demand-responsive Tolling

Connected and Automated ITS

Connected ITS (C-ITS)

Automation + |TS

Connected Only
+ GPS Navigation

¢ Cellular Comocﬁvity Automation Only
* Smartphone Linking (Bluetooth, Wi-Fi, etc.) = Safety (ABS, ESC, AEB)
* Infotainment . Active Pork,hg".'m
Fiemnotic * Adaptive Cruise Control
Connected and Automated * Traffic Jam Assist
* Lane-keep Assist

2 2 Planning for Connected and Automated Vehicles, PUBLIC SECTOR CONSULTANTS AND CENTER FOR
FIGURE 1: Advanced transporlatlon tQChﬂOIOgleS AUTOMOTIVE RESEARCH, March 2017




ERTRAC 2050 VISION

* Ensure mobility in urban areas

 Sustainability: Energy efficiency,
decarbonisation and air quality

e Ensure an efficient and resilient Road

* Transport System Digitalisation — an
enabler for improved mobility

 Safety, security and resilience

4

R&D TOPICS for FP9

=)

R&D TOPICS FOR 2020’s

Fully automated efficient transport
systems for people and goods

Pilots and FOT’s ( L3, L4, Platooning)

User/driver awareness, acceptance,
Policies and regulation to Support CAD
introduction

Innovative services for the future
digitalized global transport system

Future CAD vehicle Technologies
Ensuring safe, secure, resilient CAD
Methods and tools for development



ERTRAC Automated Driving Roadmap 2017

ERTRAC report on Automated Driving Roadmap (2017) describes
the drivers of automated driving as follows;

» Safety: Reduce accidents caused by human errors. Increasing
road safety

* Efficiency and environmental objectives: Increase transport
system efficiency and reduce time in congested traffic.
Smoother traffic will help to decrease the energy consumption
and emissions of the vehicles.

 Comfort: Enable user’s freedom for other activities when
automated systems are active.

 Social inclusion: Ensure mobility for all, including elderly and
impaired users.

» Accessibility: Facilitate access to city centres.




ERTRAC 2017 Report

Level 5:

Full Automation Full Automation

Level 4:

High Automation Auto Pilot

Level 3:
Conditional
Automation

Level 2:
Partial Automation

Driving Assistance

Advanced Driver

Level 1: 2
Oriver Asskitance Assistance Systems
(ADAS)
Level 0: Warning or Support
No Driving

by active safety
systems

Automation, support
beyond human
capability to act

Figure 2: The vehicle automation development paths

Level 5: Fully Automated
Full Automation Passenger Cars
Urban and Sub-Urban Pilotl
Level 4: Ne——
High Automation Highway Autopilot including
Highway Convoy
@
Level 3: Highway Chauffeur ' “‘puff"’
Conditional 0™
Automation Traffic Jam Chauffeur ﬁq?.&!"
0
ol

Level 2: Traffic Jam Assist
Partial Automation Parking Assist

Adaptive Cruise Control

Stop &Go

) m'_h Lane Keeping Assist

Driver Assistance Lane Change Assist

Parking assist
Level 0: Lane Departure Warning
Mo Driving Blind-spot Warning
Automation, support Forward Collission Warning
beyond human ABS, ESC
capability to act Emergency Brake

Passenger Cars: M1 category

Figure 3: The Automated Driving development path for passenger cars



Autonomous Vehicle Road Maps

EU Roadmaps public
» Ertrac e AASHTO
" EPOSS e GEAR 2030
* iMobility Forum e CEDR

EU National e ITFVHA

* Declaration of Amsterdam(Signed by the transport ministers of all 28 EU member states, April 2016)
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Ca nada (2X) Figure 6: Overview of the EU funded projects that support development of automated driving. Red

arrows indicate completed projects. Green arrows indicate projects still running in 2017



Okan University Vision

Vision: Innovative and leading «World University»
which can answer the requirements of society and
business world on the state of art level

Fourth Generation University:
* Innovative and enterpreneur;
* Proactive relations with business world;
e Part of worldwide excellence centers ;
* Open innovation ;
* Technology development based on early scientific

knowledge;
* Contribution to the development of related sectors and
industries S e
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AUTOMOTIVE MANUFACTURING PLANTS IN
TURKEY AND LOCATION
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http://www.hattattarim.com/tr/home/index.asp
http://www.hattattarim.com/tr/home/index.asp
http://www.karsan.com.tr/default.aspx
http://www.karsan.com.tr/default.aspx
http://arastirma.okan.edu.tr/en
http://arastirma.okan.edu.tr/en

OKAN UNIVERSITY TRANSPORTATION TECHNOLOGIES & INTELLIGENT
AUTOMOTIVE SYSTEMS APPLICATION AND RESEARCH CENTER

«TTIS»

- TTIS aims to be a World Wide
recognized node of
knowledge and research as

well as a Centre of Excellence o :
 Communicating Vehicles

in the field of Intelligent Intelligent Energy management

Transport Systems by 2020 : EGV| systems

* Member of ERTICO, and Vehicie maive  Battery packaging and

EGVIA (only university management systems
* Electric machine and inverter

member from Turkey), and p
founder and management =9 development m\
board member of National LSS0 ST o Traffic management HIN

. i - |T A | | n A DER . . Immlmlu""r“-.'r}i“Tfﬂlgr:'f:-:mmmu
OKAN;SB\ITJ?\L;LERSITY S Association(AUS ) Big data management e R

Research Areas
* |ntellient vehicles




Automotive Technology Platform(OTEP) Strategic
Plan- Four Main Pillars

Okan University is
An active member Mobility, Environment

of the steering Transport and Energy,
board of OTEP Infrastructure Resources

Design and
Production
Systems
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TRASPORTATION TECHNOLOGIES AND INTELLIGENT AUTOMOTIVE SYSTEMS
APPLICATION AND RESEARCH CENTER

o
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Innovative and Sustainable Electric and Hybrid
Vehicle Technologies Development Center and Cluster

YENILIK(:I VE SORDOROULEBILIR

ELEKTRIKLI VE HIBRID ARAG TEKNOLOJILERI
L

GELISTIRME VE KOMELENME MERKEZI

TESID @ yasad
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http://www.istka.org.tr/
http://www.istka.org.tr/

Cluster Composition

_ Electronic; 7

] Electronic
Supplier; 15

1 Software

Software; 6
1 Engineering

Engineering; 6 irl Research
OEM

Research; 4

] Service

1 Supplier
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http://www.e-hike.net

Anasayfa Hakkimizda = Haberler ~

HABERLER

ARDEB 1003 Programi
Kapsaminda 24 Yeni Cagri
Acildi

Y @Pazaresi, 20 Temmuz, 2015 - 1412

jpsmmmuBR P|ug-In Araclar Ne kadar Ne
' €wae Zaman Kaca ?

@ Cuma, 15Mayis, 2015-17:12

Dokamanlar = Yeni Fikirler ~ Uyeler ~

Almanya Regensburg Elektrikli
Araclar Kiimesi ile igbirligi
sbzlesmesi imzalandi

04-11-2015

Akilll Otomotiv Sistemleri Aragtirma
Merkezi (UTAS) biinyesinde, Istanbul

Kalkinma Ajans) destegiile...

¥ devam

MAKALELER

A Universal State-of-Charge Algorithm for
Batteries

@ Pazaresi, 4 Mayis, 2015 - 00:50

Energy Management and Control of
Electric Vehicles, Using Hybrid Power
Source in Regenerative Braking Operation

@ Pazar, 3Mayis, 2015 - 00:33

Universiternizin Ulagtirma Teknolojileri ve

{ UNIVERSITES

UTAS

ULASTIRMA TERNOLOJILERI VE AXILLI OTOMOTIV SISTEMLER
UG, VE ARST. MERKEZI

e-Hike Kiimesi bir UTAS Projesidir.

"e-MOBILITY & Net-Futures"
s Vil_Paris

L s RT @DigitalAgendaEU: How to
bridge gaps between tech,
#oybersecurity & legislation? Read
a report from #ICT2015
https://t.co/QAmalu7oM4 hit... -

/2015 -15:04

ZA\ InfoSecLeague

TRASPRALLISN T CENDBOED AND VTS| LICIAT RDPUTTRNT DETIAE
APPLICADRN AN) RISIABDR ENTIR



—— ISTANBUL —
OKAN UNIVERSITY

RH0A
o0
e-Hikelink

Innovative Intelligent and
Communicating Vehicles
Technology Development and
Clustering Centre
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http://www.istka.org.tr/
http://www.istka.org.tr/
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( NG ‘m\‘i\\\\\\a Innovative Intelligent and Communicating Vehicles SIS
I B Technology Devel d Clustering C A
echnology Developmet and Clustering Centre Y

A T —

* Scope

Objectives

* Form a cluster with stakeholder
companies

* Develop innovative business
solutions and technologies for
the stackholders

: * Analysis the whole value chain

* Develop an open research

structure
3D LIDAR

Develop innovative concepts for

3D Camera _
e Advanced autonomous vehicles

Modem Clle e Tl : * Vehicles with V2V and V2X
Signal generator and anaIEsud FOtonemous * Intelligent vehicles for safety

HIL System

: e Business models
Real time processor Ve h je l £ * Future transport systems f-ﬁ“:“\\
NVIDIA Drive PX ITIS
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http://www.istka.org.tr/
http://www.istka.org.tr/

Some Project Examples

* Intelligent Battery Management System(TUBITAK Supported)

* Advanced Autonomous Vehicle Project ( Internal, Development Agency Support,
TEYDEB 1505)

. thimal fuel consum.ption with Predictive PowerTrain control and calibration fc ‘v
intelligent Truck(optiTruck) —-HORIZON 2020 .

 MOdify Drivers’ behaviour to Adapt for Lower EmissionS (MODALES)-HORIZON2020

* Intelligent Transport Index Development (National ITS Support)

* Intelligent Energy Management System for Electric Vehicles ( Ph.D Project)

* HORIZON 2020 Applications on Battery Pack optimization and Innovation for SME’s on
Battery Value Chain

* Open Innovation Autonomous Vehicle Development and Testing Platform(OPINA) ( IPA

Il Fund)
* Automotive Value Chain Collaborative Upgrading (AUTOCUP)(IPAIl Fund)
* Twinning Application for 2018 N
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ITS EVALUATION INDEX DEVELOPMENT

—— ISTANBUL ——

ITS Deployment

Services/Applications
Road Network Management
Road Weather Management
Transit Management
Traffic Safety Applications
Payment &Pricing
Freight & Commercial Veh. Op.

Data, Information & Communication
Surveillance
Data Collection and Archiving
Data Analytics
Information Dissemination & Management
Traveler Information

OKAN UNIVERSITY

Organizational
Capacity

Traffic Management Centers

Personnel
Policy/Leadership
ITS Financing
Cross-Agency Coordination
Emergency Response

Vehicles/

Infrastructure
Smart Vehicles
Driver Assistance
V2V / V2l Communications
Smart Infrastructure
Alternative Fuel

ITS Impact
Social Benefits
. Mobility
Transportation Systems Accessibilty

Road Network
Travel Demand
Public Transportation System
Vehicle/Infrastructure Technology
Freight Transportation

Accessibility of Special Groups

Traffic Safety

Accidents and Losses

Environmental
Air Pollution
Emissions
Alternative Fuel

Organizational Capability

Operational Efficiency

Governance Economic
Demand Responsiveness Fuel Dependency
Financial Sustainability Asset Value

Fuel Consumption Reduction

Uk INREEET
TRASPRSLASA T CENDIGES ARY IVTEILIGIND RVMETNG TEFTIRE
_!::' '_!' :1 !|': Fisf By _'..Il'::




optiTruck PROJECT

Project Partners

Project Coordinator

@
Industry boseymeri I a U

User Sector

D o e
'S M B

Btituto Superiore Mario Boella

Research & Innovation

Sector AALBORG UNIVERSITY
CCHMADRKA

'.n!umu l “
‘ H ‘ UNIVERSITY OF LEED
Institute for Transport Studies

MELLEME mATITUTE

OF TRANSFORTY
CEATH) WY

OKAN UNIVERSITES
—— ISTANBUL —— -
OKAN UNIVERSIT

optiTruck

Started Sept 2016
Duration 3 years
Budget: 5.39 Mio€
Funding: 4.54 Mio€

21
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Concept and approach under development \ i‘@ji

DRIVER

’ E; ? * Eco driving training
Weather/ Traffic / Maps * Emission optimization awareness *ﬁ

* Impacts optimization awareness

il

* Engine & Powertrain Initial optimum calibration point
* Predictive optimization
* Real-time data

THIRD PARTY
SERVICES ~

2

FLEET - >

MANAGEMENT
COMPANY

HEAVY DUTY TRUCK

POWERTRAIN

ON-BOARD
OPTIMIZATION

Mission assignment - - -
* Powertrain calibration

* Emissions, after-treatment

CLOUD DATA * Control calibration
CENTER * Auxiliary systems

(load, logistics, weight...)

* Mission updates (position, load, weather,..)
* Engine & Powertrain calibrati timizati
CLOUD (2)_ ngine & Powertrain calibration optimization

GLOBAL * Engine control & after-treatment optimization
ON-BOARD {@} — @ OPTIMIZATION * Optimization of auxiliary systems
— * E-Horizon & Driving pattern of surrounding vehicle ’/.—\
Bk SNTERSTY
31/05/2017 optiTrul | : 22 t nls
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Stakeholder Platforms for shared Visions

2014 2015 2016 2017 2018 2019 B 2025 B 2030
" 0 ITS
> - .
"§ Launch C-ITS RIKEIIK @ @ Index
Q
latform
] - Launch C-ITS DAY 1
3 C-ROADS

deployed Cooperative driving

Launch dialogue Letter of Large scale

! ' 5G on main corridors
automotive-telco | Intent Rome 5G trials

Connected

High
Conditional Automation
GEAR 2030 § Automation

Launch conclusions

GEAR 2030

Cooperative, Connected and Automated

Automated

Level 3

Autonomous
e

2014 2015 2016 2017 2018 2025 2030

QKAN

CONNECEDRoPE I71S
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THANK YOU
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