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“ Haberlesen,0tonom ve Elektrikli Ara¢ Teknolojileri ve Hizmetleri Alaninda Ozgiin Teknolojiler ve Yenilikgi
Hizmetler ile Kiiresel Capta bir Arastirma Odagi Olmak ve Kiiresel Pazarda Oncii Ulkeler Arasinda Yer Almak”

23rd of Feb.2022
Vision

“To be one of the leading smart green mobility clusters and research centers to support development of
advanced solutions worldwide.”

Mission
“Innovate, Integrate, Test” for the next generation sustainable mobility”.
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Temel Strateji Alanlari ve Alt
Stratejiler

This project is co-financed by
the European Union and the Republic of Turkey

Temel Stratejik Alanlar:

1- Sehirlerde Temiz ve Kolay Ulasim

2- Verimli YUk Tasima, Lojistik

3- Guvenli Ulasim

4- Turkiye’nin CAEVS Arastirma Odagi Olmasi

5- Tuirkiye’nin CAEVS Kiresel Pazarda ilk Uc Ulke Arasinda Yer Almasi

Temel Stratejik Alanlara Yonelik Alt Stratejiler :

1- Sehirlerde Temiz ve Kolay Ulasim :

1.1-Sehirlere 6zgu, hafif, yenilik¢ci otonom, haberlesen elektrikli arag
1.2- SAE4-5 icin 6nci ¢alismalar

1.3- Sehir ici lojistik dagitim arag ve sistemleri

1.4-Butlnlesik, verimli, temiz, akilli toplu tasima arag ve sistemleri
1.5- Ugan sehir ici arag sistemleri

1.6-Akilli ulagim sistemleri

1.7- Yenilik¢i hizmetler..
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Temel Strateji Alanlari ve Alt
Stratejiler

This project is co-financed by
the European Union and the Republic of Turkey

2- Verimli Yiik Tasima, Lojistik

2.1- Akilli konvoy sistemleri

2.2- Temiz, elektrikli agir yluk vasitalari

2.3- Akill yollar

2.4- Yenilikci lojistik optimizasyon sistemleri

3- Guvenli Ulasim

3.1- Arag ici yolcu ve surlict saghgi giivenlik sistemleri
3.2- Carpisma algilayan ve onleyici sistemler

3.3- Carpisma sonrasi acil durum sistemleri

3.4- Yazilim glvenligi

3.5- Toplu tasima guvenlik sistemleri
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4- Turkiye’nin CAEVS Arastirma Odagi Olmasi

4.1- CAEVS arastirma platformu kurulmasi

4.2- AB projelerinde aktif olunmasi

4.3- CAEVS icin test pistleri olusturulmasi

4.4- CAEVS simulasyon sistemleri hazirlanmasi

4.5- CAEVS alaninda ARGE fonlari arttirilmasi ve takibi

4.6- Asagidaki alanlarda mukemmeliyet merkezleri ve arastirma ortakliklari kurulmasi
* Haberlesme sistemleri

e SAEA4-5 seviye yazilim ve yapay zeka

e Sensor flizyon teknolojileri

* Yenilik¢i sensor Gelistirme

* Tirkiye'ye 6zgii hammadde bulunabilecek, strdurulebilir batarya hiicre sistemleri gelistirilmesi
* Yenilikgi, Enerji ve Batarya Yonetim sistemleri

e Batarya paketleme sistemleri

e Elektrik makinalari, gli¢ ve kontrol tniteleri

* Hafif ve verimli Elektrikli arag tasarimi
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Temel Strateji Alanlari ve Alt
Stratejiler
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5- Tuirkiye’nin CAEVS Kiiresel Pazarda oncii lilkelerden birisi olarak Yer Almasi

5.1- CAEVS icin Yenilikci Uretim alt yapilari

5.2- CAEVS alaninda uzman yetistirme platformu ve egitim sistemi kurulmasi
5.3- CAEVS alaninda Girisimcilik calismalarina fon saglanmasi ve hizlandirilmasi
5.4- CAEVS girisimcilerinin yurt disina acilmasinin saglanmasi
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OPINA PESTEL Analysis
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Political

Economic

Social

Technological

Legal

Environment

Governments support
R&D activities in CCAM
areas and related
technologies.

EU Horizon Europe
program includes work
programmes and budget
allocated for smart
mobility and
transportation.

EU has an official road
map to reduce traffic
accidents (Vision Zero
Program) and AV industry
is a strong tool for this
purpose. AV has also
potential contributing
solutions for UN’s
Sustainable Development
Goals

The EU has the biggest
R&D investment amount
for automobile industry in
the world.

Ministry of Industry and
Technology has published
a mobility roadmap for
Turkiye includes specific
targets and policies for
CCAM.

of the determined
approach

Turkiye is an
important
automotive
producer in EU and
global market.
Increasing foreign
direct investments is
a sign of
attractiveness of
Turkiye.
Many global OEMs
operate in Turkiye.
In Tarkiye,
important
universities, OEMs,
and motor vehicle
producers have
increased their
focus to automotive
and AV industry.
The EU is the
biggest motor
vehicle producer in
the world.
Chip crisis and
supply chain
problems in the
world along with
after-pandemic

R&D activities are accepted
critical for almost all
economies.

R&D activities ensure
sustainable GDP increase.
R&D effects young
entrepreneurship young
employment positively

AV has potentials for
enabling mobility options for
ageing society and there will
be n increasing need for that
group since.

Gen-Z will be the next 10-20
years decision makers and
this group is characterized
by their commitment to
sustainability and sharing
economy. Both trends are
supported by CCAM.

Smart City initiatives are
directed to more on cleaner,
greener, easier, connected
urban mobility systems.

All these trends (ageing
society and related mobility
solutions, smart city
initiatives, Gen Z interest to
pay more to economic and

R&D investments and the
number of R&D centers have
been increasing in Turkiye.
Universities and techno parks
more aware to automobile
industry

The number of patents in the
smart mobility area is
increasing.

Investments to smart mobility
ecosystem players are
increasing.

Recent technology roadmaps
in the mobility area include
specific targets for the next
10 years.

Motor vehicle producers and
OEMs in Turkey has
willingness for CCAM.

Legal studies on
insurance, road
safety and cyber
security are current
and important
agenda in EU.
Turkey is a party to
the Geneva and
Vienna
Conventions,
international law
relating to the
driverless vehicles.
On the other hand,
there is not yet a
direct legal
regulation on
autonomous
vehicles.
Automated system
vehicle
manufacturers are
also obliged to
show all the care
they can during the
design and factory
stages.

e Technological
developments in the
automotive sector
also consider
ecological and
environmental
perspectives.

e Green Deal initiative
and policy
deployment along
with circular
economy principles
are effective in
automotive industry
especially in EU
countries.
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OPINA SWOT Analysis

This project is co-financed by

th r n Union and th

STRENGHTS

lic of Tt

WEAKNESSES

OPINA is the first open innovative software development platform on
autonomous vehicles in Turkiye

Infrastructure of OPINA: state of the art equipment, installations, and
software

Enriched content of services such as simulation testing, certification,
training, consultancy, mentoring, key-turn Project management and
delivery, strong development facility

Okan University's previous concrete experiences, its know-how and
strong enthusiasm

Strong network coming from former strong ecosystem of Okan University
based on e-hike and e-hike link clusters.

The cost advantage of qualified technical professionals compared to
European industry,

Fully integrated end to end software and hardware development
workflow,

Credibility through EU financial & institutional support and branding,
Partners’ support and contribution

Integration with EU policy makers and CCAM community

Being member of all relevant EU associations

Capability on domain integration

Location of the Okan\ﬁrﬂ\grsny isin’ (ﬂe heart of the automotlve g

C\KAN’ U \ I\"E STY  EAST MARMARA

industry,

OPINA is a new starter and requires time to increase to have visibility
both in EU market and Turkey.

Limited interest from local community

OEMs, suppliers, and SMEs global dependency in Turkey.

Lack of strong support of OEMs in Turkey

The OEMs cannot initiate a smart mobility program without
negotiating with the mother company in Europe. That makes it
difficult to support a platform like OPINA.

Lack of international partners

Lack of fully dedicated experts’ availability

Risk of decreased number of users due to service/charging model
Even Okan University has successful initiative on CCAM in the past, as
OPINA there is not any concrete customer yet.

Some of the leading technology companies (like Adastec, Leo Drive, )
are a member of similar platforms

There is a limited number of start-ups that are operate in CCAM area
in Turkey.

The number of academicians who has expertise on CAV is limited in
Turkey.

There is an increasing brain-draing from Turkey, especially on

Dftware ﬁgiﬁse yasad
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OPINA SWOT Analysis

This project is co-financed by
the European Union and the Republic of Turkey

e  Okan University has the capability to get their own students and e There is no common understanding and solid education program
graduates’ involvement in supporting OPINA, with other leading universities on joint degree programs or

e  OPINA enables collaboration and cooperation within the OPUG, similar ones (to attract new graduates).
e  Capability in providing i

(Automotive, VIarine, Defence, Agriculture, Aviation)

OPPORTUNITIES THREATS

e  Strong interest and fast development on autonomy, mobility, and e  Rapid changes in the technological developments

connected vehicle technologies of other universities such as istanbul e Unclear legal aspects regarding autonomy

Technical University, Ko¢ University and Galatasaray University. e Similar platforms to come in place if OPINA becomes a sustainable role
e SMEs' need for technology and the increase in demand for technological model.

change in order not to fall behind in competition. e Not enough Research in the field
e Trained manpower and intermediate staff needed by the sector. e Not enough demand in the filed
e National Mobility Roadmap supports the activities on CCAM and has clear |e  No effort for regulations

goals for the next 5 years . e No professional sensor development and production in Turkey
e Talents in Al, and automotive industry. e Insufficient infrastructure to test CAEV.
e Strong and good relations with countries having significant automotive e Difficulties on interdisciplinary collaboration for CAV

industry growth. e  CAEV Technologies will shift the value and reduce operating profits of
e  Supports and incentives to R&D activities in Turkey, ???? OEM'’s.
e  Strategical compatibility in meeting the EU green deal and mobility e In Germany and in UK there are many platforms, established

criteria, organizations and support for smart mobility. They are acting as

e Increasing number of/ydtjrhg engmee@mterested mAlapgh technolo o be Qttractld’ESlDrs for thmety istanbul is not one of the

(JKAN'U\I\"E STy, EAsTMamMA -.— m——r

employed in autonomous vehlcle research under OPINA Platform, favorable cities currently.




Main Areas and Use Cases
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DOMAIN USE CASE ENABLERS (Vehicle Technology, Validation,
5 isation)
Traffic Jam Chauffeur Affordable vehicles with L2-L4 enabling capabilities.
Highway Chauffeur Defined parameters for real-time-reaction baseline
Safe Auto-follow of CCAM safety functions.
HIGHWAYS Hub-to-hub transport (L4): | Functional Safety of the whole traffic system.
AND Efficient validation toolchain complying with
CORRIDORS certification requirements.
Connechivity Interfaces for V2X e.g., ITS-G5, LTE
and 5G technology.
L4 Car valet parking L4 capable vehicles with parameter setting.
L4 Shuttles in slower speed Realtime reaction on connected safety functions
CONFINED in restricted areas Functional Safety of the whole traffic system
AREAS L4 Bus self-maneuvering Efficient validation toolchain complying with

L4 Unmanned truck/trailer
operation in-Terminal/Hub

certification requirements

URBAN MIXED

Automated parking
Residential last mile transport
Bus(-like) applications on
pre-defined routes in mixed

The ability of sensing and perception technologies
to cope with m

gre and more complex traffic situations.

Digital map information validated by sensors.

i
OKAN UNIVERSITY

TRAFFIC traffic. V2X to fleet management / vehicle control center
Taxi-like operations working | Integration of safety-critical scenarios specific to
on flexible routes urban traffic in EU wide scenario database
Automatic Emergency Improved environment perception
Braking
Lane Departure Warning Increased use of virtual validation methods for cost
Adaptive Cruise Control reduction
Steering and Lane Control Inclusion of human-machine interaction in

RURAL ROADS | Assistant Systems IN RURAL | validation procedures
AREAS
Driverless shared and/or Integration of safety-critical scenarios specific to
public shuttle services rural roads in EU wide scenario database
First mile/last mile delivery
services
MARK G
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Technology Road Map for OPINA;

22nd of Feb. 2022

This project is co-financed by
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Technology Road Map for OPINA;

22nd of Feb. 2022
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* Driving comfort
* Flexible and intelligent interiors
» Safety and Security

Possible Product Portfolio for
OPINA; 22nd of Feb. 2022

This project is co-financed by

the European Union and the Republic of Turkey ° U ser-cen t I’I C d es | g n

Product & Project 2024 - 2026 2027 - 2030 2030+

Valet Parking

Traffic Jam Driver

Highway Driver

Highway Autopilot

Urban/ Suburban Autopilot

L3/L4 Driver Handover

Human Machine Interaction

Platooning

Robo-taxis

Interstate Pilot Using Driver for Extended Availability

Full Automation Using Driver for Extended Availability

Vehicle on Demand | |

Safe Auto-follow

Hub-to-hub transport [

L4 Shuttles in slower speed in restricted areas without safety driver [

L4 Bus self-maneuvering in depot operation

L4 Unmanned truck/trailer operation in-Terminal/Hub

Residential last mile transport of people and goods

Driverless shared and/or public shuttle services operating on pre-defined routes

First /last mile delivery services with very compact, low-speed automated vehicles

Transport of goods and parking in restricted areas in low speed

Transport of goods in dedicated lane on primary road

Transport of goods and people on predefined routes

Transport of goods and people in urban areas

Transport of goods and people on highways on flexible routes on highways

Improving interaction with road users

Non-standard and unstructured road conditions

Low visibility and adverse weather conditions

Improved perception of objects in complex urban traffic, and low visibility conditions

Real-time decision making under non-standard traffic

Vehicle functional safety and cybersecurity

Solutions on using different sets of sensing devices

Sensor fusion for real-time decision making & reliable on-board decision making

Fleet and traffic manageménthp \CCAM eco—systeﬁ

5G implementation use cases = €
L MARKA s oo




100
L1
and
above
80

Bu proje Avrupa Birligi ve Turkiye Cumhuriyeti tarafindan finanse edilmektedir L2-L5

This project is co-funded by the European Union and the Republic of Ttirkiye o0

L3-L5
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~
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Teknoloji Ongoru Calismasi -
S-Curve for Patents on Autonomous Vehicles S-Curve for Articles (Autonomous Vehicle) The trend
transfor
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SAE Seviye 5 Otonom Araclar 2050 yillarinda hazir olabilir gibi gortuniyor. Fakat veri henlz ilk

asamalarda.

Orhan B. Alankus, “Technological Forecast for SAE Level 5 Autonomous Vehicles”, Know-How of INNODARE Platform, April, 2023, www.innodareplatform.com
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Problem Tree for CAEV and CCAM Problem Drivers

Possible skilled
engineer migration

abroad

Lack of National
Autonomous
Vehicle Road

Map

Not enough
integration
with EU
Projects

dependent
production

Local OEM’s Not effective

No Support for Sustainable
Development Objectives

Import Innovation gap

increase with
develo 0 countries

In Turkey, CAEV Technologies and
Services could not be developed from
a concept stage to a technology
demonstration phase, a possible
potential can not be used

Not enough

demand from

coordination

of Research
Not enough
Support for

Lack of
Global
Approach

Public do not
have enough
knowled

Decrease in local

automotive sector
profit margins
A

infrastructure
for CAFV testing

Not effective
collaboration
among universities
and reserach
centers

SME’s could
not develop
technologies

Simulation and
development
systems are
expensive

Possible shift

of production

No test systems
with accreditation

No deep
expertise

Not enough
skilled engineers
in new
technology

Not enough
graduate
programmes in
the field

PD1:

Insufficient demand as society does not yet understand the potential benefits
of CCAM enabled mobility. The long-term implications, benefits and impacts
of integrating CCAM solutions into the mobility system are not sufficiently
examined.

PD2:
CCAM solutions are not yet sufficiently mature for market take-up,
and current investment levels in CCAM R&l are inadequate to maintain
and extend EU industrial leadership.

PD3:

Current R&l efforts are fragmented and lack a coherent, longer-term
vision and strategy for targeting systemic solutions.

PD4:
Demonstration and scale-up is limited, since a well organised,
extensive and complex cross-sectorial value chain is still required to
build complete CCAM solutions.



CHALLENGES TO DEPLOY
CCAM SOLUTIONS

Limitation

_ _ Ability to handle L :
oSpeed Operational domain com)p/)Iex traffic eLimiting ambiental

e(e.g. below 40 kph), (e.g. confined areas) T — factors.

Advance these technologies and systems, pushing the boundaries

: eExtended
eHigher speeds: operational domains: eComplex traffic:
«80 — 120 kph; hub-to-hub transport; urban driving
road network;

eAll weather conditions




CCAM CLUSTERS

Successful implementation requires understanding:

the user needs and societal aspects of mobility

technical details, contributions, requirements and
risks from key enabling technologies

the overall transport system requirements and set- \
arge-scale
up Demonstrations

-
o
—
[=5
Q0
[=!
(=)
=

what vehicle technologies are required and how to
Implement them ,
0’egrat'.ng the \ e\\'\G\% &

how to validate safe system functioning 7 the Transport S

Finally demonstrate all aspects at a large scale




Some Important Recent CCAM Technology Road Maps

» «A Roadmap for Connected & Autonomous Vehicles», Automotive Council UK,2017

» «Road Transport Vision 2050»,ERTRAC,06/2024

» «Automated and Autonomous Driving; State of the Art and Roadmap for the Future»,
ACEA,2022

» «How Automakers can Survive the Self-Driving ERA», ATKearney,2016

» «Technology Roadmap for Intelligent & Connected Vehicles 2.0», CAICV,2021
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Some Research Subjects for 2025-2027

» Optimised user-centric energy efficiency design

» Advancing CCAM towards large-scale demonstrations (CCAM Partnership)
» Federated CCAM data exchange platform

» Predicting and avoiding crashes based on Al and big data

» Advancing remote operations as an enabler of sustainable and smart mobility of people
and goods: operational and societal needs (CCAM Partnership)

» Integration of human driving behaviour in the validation of CCAM systems (CCAM
Partnership)
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The Autoware Stack

Japonya

Simulation Footage

Bu proje Avrupa Birligi ve Turkiye Cumhuriyeti tarafindan finanse edilmektedir
This project is co-funded by the European Union and the Republic of Tirkiye
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Autonomous Vehicle Pipeline

Sensing Perception
Cameras

Object
detection Planning
Lane :
LiDARs detection ‘ - plannlng
< “ A detection b / Local path -
’ Y

braldns
- Collision
: avoidance

Prediction

Control

Radars

Traffic sign

detection
o
v E RDOS Be rkel ey Publisher-Subscriber Executlog Engine

Module-Based Level 2 ADAS

AVstack CORE:
Recanfigurable Madules Detect Lane Detect
Lines Obs! m les

AVStack_Duke Unlv

Collaborative Sensing Passive Agent
ey

Obstacles
Lane
Centering
Predict Tracks

I.aterﬁ‘
Control

Module-Based Level 3 ADAS
Detect Lane Detect
Li nes Obstacles
Track
Obstacles Pred iction
redict Tracl

) TEKNOLOJI BAKANLIGI

OPINA ve Benzer Acik Inovasyon Otonom Arac Gelistirme Platformlari
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OPINA Avrupa’nin ilk ve en gelismis
Baglantili, Otonom Arac Gelistirme

Platformu
Acik yazilim, AUTOSAR,ASAM ve
ISO Norm Integrasyonu
MIL/SIL/HIL/DIL Destegi
Aracg ile yol testi
HD Map
Sertifikasyon
Egitim,mentorliik




Bu proje Avrupa Birligi ve Turkiye Cumhuriyeti tarafindan finanse edilmektedir
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BOA Calisma Konusu Onerileri
AM |ERTRAC

Gelistirilmesi gereken ana teknoloji alanlari
M
evreyi tanima

Ileri sensor fiizyonu ve karar verme teknikleri
Aciklanabilir yapay zeka ve egitimi
Siber giivenlikli sistemler ve yazilimi

Saglamhk, dayaniklilhik

Yardimlagmal siiriis icin alt yapi

Siiriicii durum tespiti

Haberlesme sistemi, hizi, giivenililigi

Bulut ve «edge» hesaplama X
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Bu proje Avrupa Birligi ve Turkiye Cumhuriyeti tarafindan finanse edilmektedir
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BOA Calisma Konusu Onerileri

Farkh Hava Durumlarinda Otonom Siiriis

Gated SWIR(Short
Wavelength Infra Red)
Camera

SWIR Lidar

Adaptive Beam
Forming and 4D Radar
Gords iyilestiren
sensor flizyon
algoritmalari

3B Harita
Agiklanabilen,
glivenilir yapay zeka
Haberlesme sistemleri

Temiz zeminden, islak ve karli zemine
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Karmasik Trafik Kosullarinda Siiriis
s . — Yenilikgi algoritmalar
g Onleyici ve 6ngéren
algoritmalar
Yenilikgi karar verme
sistemleri
Uzaktan kontrol
Veri toplama
«Edge« ve bulut
hesaplama
Yeni elektronik ve
yazilim mimarisi
Modiiler ve agik
‘ yazilim gelistirme
Tanimh Ortamdan NG R LY ) ek
f ; Aciklanabilen,
glivenilir yapay zeka
Haberlegsme sistemleri
Dijital ikiz
Metaverse
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Baglantili ve Otonom Arag¢ Onayi i¢in Gereksinimler

Gereksinimler Onay Testleri

Sistem
Analizi

Sistem testi

UN R157
UNR156 NCAP Safety

Integrasyon UN R155
Tasarim testi

ISO 26262 Functional Safety
ISO/PAS 21448 Safety of the intended
Modiil Modiil Testi functionality (SOTIF),
tasarimi ISO/SAE 21434 Cybersecurity engineering

Kodlama ve Uriin gelistirme
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Strategy and Technology Road Map and Monitoring
Applications

A.1- Yard Operations

A.2- Valet Parking

A.3- Seamless mobility of people and goods

A.5- Accident prevention systems

Vehicle Technologies (Cluster 2)

VT.1- Environment and Perception Technologies (all weather etc.)
VT.2- Safe and reliable decision making Technologies

VT.3- User-Centric Design ( including driving comfort)

VT.4- Preventive and protective safety

Key Enabling Technologies ( Cluster 5)

ET.1- Hardware and Software Architecture including cybersecurity ( OPINA Platform for software development)
ET.2- Sensor Technologies

ET.3- Al for training and robust situational awareness and decision making
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Support Technologies (Cluster 4)
ST.1- Connectivity and cooperative systems
ST.2- Remote control systems for fleet and Traffic management

Enablers and Validation (Cluster 3)

ET.1- Simulation, testing

ET.2- Scenario Development and Certification ( OPINA Scenario data base)

ET.3- Human reference driving for complex situations ( OPINA Data Replay and DIL system)
ET.4- Homologation

ET.5-Regulations (OSD dedicated working group)

ET.6- Advanced and user-centric HMI
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