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“Autonomous Vehicle” + “Connected Vehicle” = ICV

The path toward connected vehicles will ultimately lead to automated vehicles.

Connected Vehicle

Communicates with nearby
vehicles and infrastructure; Not
automated

Autonomous Vehicle

Operates in isolation from other
wehicles using internal sensors

Automation Levels of ICV

Marrative Definition

Ha
Automation

Dirirear
Assistance

Partial
Automation

Auromated driving

Conditional
Automation
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Connection Levels of ICV

Connection

Levels

Connected
Information
Interaction

Narative Definition

Realize auxilliary data aquisition
including navigation and upload of
information including driving and driver
operation data based on Vehicle-Road

Control Typical Scenario

Map, traffic flow, traffic
signs, fuel consumption
and mileage, etc.

Human

J

Transmission

Requirement

Low requirement on
real time and reliability

Decision and
Control

participants including V-V and V-R
interact and infuse data, and then form
collaborated decision making and

control among the participants.

Assistance land Vehicle-Backend communication
Acquire real time surrounding traffic Position of surroundin
Connected environment data based on Vehicle- Vvehicles/ edestrians/n%
Vehicle, Vehicle-Road, Vehicle-Pedestrian | Human P ) . .
and - L n-motorized vehicles, |[High requirement on
Cooperative and Vehicle-Backend communication, and hase position of traffic [real time and reliabilit
P pera infuse with perceived data by onboard system P P y
erception - : light, and road pre-
sensors, and then input for self-vehicle \arning. etc
decision-making and execution systems 9. etc.
Acgiure reliable surrouding traffic
Connected lenvironment data and vehicle decision-
and making data based on V-V, V-R, V-P and Highest requirement
Cooperative V-B communication, transportation System -V, V-R collaborated |on real time and

control data

reliability

Classification of ICVs

Connected and
Cooperative

Decision-
making and
Control

Connected
Cooperative
Perception

Connected
Information
Interaction
Assistance

if'
Connected AD

Connected DA

~

Autonomous DA

\

Autonomous AD

DA PA

CA HA

FA
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National ICV Innovative Development Strategy -- Vision Goal

Long-term vision

| Short-term vision

System Construction: By 2020, we will take initial shape of the independent technology innovation system of intelligent vehicles, and the
industrial ecological system of cross-border integration, advanced and complete road network facilities system, systematic and perfect
regulations and standards system, scientific and standardized product supervision system, and comprehensive and efficient information
security system. And the national intelligent vehicle innovation and development platform has basically been completed and put into
substantial operation.

Market scale: Intelligent vehicles account for 50% of new cars, including 10% of conditional automatic driving (L3) and above. The market
share of self-brand intelligent vehicles is over 30%, and the new vehicle assembly rate of network automatic driving reaches 10%.
Infrastructure: The demonstration operation of key areas has achieved positive results. And the constructions of intelligent road traffic
system and vehicle network system are coordinated, in which the national coverage rate of vehicle wireless communication network LTE-
V is 90%.

China Solution of ICV

What is the China solution of ICV?

» Meet the infrastructure standards in China
Meet standards of infrastructure including road, mapping
data, V2X communication and transportation rule in China.
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* Meet the connection operation standard
in China
Meet the standards of ICV admittance qualification, network
operation supervision, cyber security in China.
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* Meet the new architecture standards of

automotive product in China FENEMETERL MR gREmRe FANOM  BRERRE AMEEE  FRENRS FEEREERE
. . iz HEREERAA AT HREER SRR HEERSRWAE
Meet the standards of new architecture of automotive
product in China, such as the standards of intelligent
terminal, communication system, cloud platform, gateway,
driver assistance system and autonomous driving system.

PR puwemeerere meemeepp @ INORTRRREY

Bnssaxs mwrosn




2018/11/21

The System Architecture of the China Solution ICV
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China Solution of ICV

Why we need the China solution of ICV ?

+ Adapt to distinct traffic environment and driving behavior in
China
Different from western countries, the traffic environment is complex and driving
behaviors are special in China. Thus adaptability is required for ICVs.

+ Utilize the development features of integration of informatization
and industrialization
China has the powerful ICT, Internet industry foundation and innovation
capability. Deep integration of ICT and automobile industry will be the
development feature of ICV in China.

* Develop China’'s institutional advantages
Different from western countries, the governance mechanism of China will
benefit in coordinating resources and promoting the development of ICVs.

» Assure national cyber security and industrial security
Involved with cyber security, data security and industry security, the standard
system of ICV has to be established.
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The Strategic Tasks for ICV Innovative Development

1. Independent and controllable technological innovation system for ICVs

2. The crossover integrated ICV industry ecosystem

3. Advanced and complete road and IC infrastructure system for ICVs

4. Complete regulation and standard system for ICVs

5. Scientific and regulated product supervision system for ICVs

6. Comprehensive and efficient cyber security system for ICVs

CONTENTS

Background and Motivation for
ICV Base Platforms

Industrialization Approach for
ICV Base Platforms
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c.)) In Beijing, the establishment of CICV (China ICV Research Institute Co., Ltd. )
is for the national ICV innovation center.

The innovation center is launched
jointly by C-SAE, CAAM and the
Alliance.

The relying units mainly include
industrial alliances, and universities,
vehicle and parts enterprises,
information and communication
enterprises.

The operation subject of innovation
center is China ICV Research
Institute Co., Ltd. (CICV).

c.)) The innovation center shareholder units are gradually increasing
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O The 12 founding shareholders invested 600mio CNY, each with 50mio CNY, so far all investments have been in place.
O The second round of 9 investors have been reviewed and approved by the board of directors, the registered capital will rise to 1billion CNY.
O Currently a number of international companies are in discussion with the Innovation Center to be in the third round of investors.
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c|)) Positioning of CICV - Defferentiation from Institutes, Enterprises, and Governement Agencies

1
Top-level design |

I 1
( Significant demands from industries )

Scientific research

demands/technica Capital and

| achievements market
demands

=mo

v

o
X _ i

Technical

achievements

Generic researches
Iscientific research
talents

| ] 1

[ 1 [ 1 [ ]

Industrial

I Foresight and basic
applications

researches Breakthroughs in key generic crossover technologies

B Positioning of functions: state-level core think tank of innovation strategies, R&D center of innovative technologies,
public platform of innovative service and nurturing base of innovative talents

¥ Positioning of roles: cultivator of emerging industries (guidance), promoter of industrial development (incubation) and
collaborater of corporate R&D (transfer & service)

Benefits to Partners by CICV

I))
ICT Companies
- e o )

Urgently demanded basic service for the development
of industries (industrial and technological development
strategy, cross-field ICV systems and structures, standards and
r { generic of driving ios)

Urgently demanded generic crossover system
modules for the R&D of ICV (HAD base map, base
modules for il terminals, intelli base i
platform, cloud-control base platform, cybersecurity platform,
HMI driving system, etc.)

Reduce R&D costs, improve development efficiency,
bring new functions to the system (jointly support the
generalization and industrialization of non-competitive major
technologies) )

@ Parts Suppliers _

« ICV industrial cooperation interfaces (strategic
cooperation platform with OEM, technological cooperation
platform with research institutes, and cultivation of
professional talents)

Urgently demanded middleware and general
platforms (HD base map, intelligent computing platform,

cloud control base platform, cybersecurity platform, software &
hardware interface protocol)

Improve product de and test
abilities (transportation scene data, driving behavior data, Al
training data, test-reference design)

« Basic service for cross-sector integration (in
and technological development strategy, definition of vehicle
products, standards and regulations, base data service,
business model innovation, etc.)

Cross-section generic and crossover modules (in-

vehicle i gateway, i platform, HMI
and co-driving modules, design proposal for test scenarios of
loV, etc.)

T t i and i

platform, lower the industry’'s access threshold and
improve working efficiency ICT (Platform for technology
transfer and collaborative development between ICT

enterprises and industry, i and
standard interface between the automated driving and C-V2X,
Big data platform of loV, etc.) )

R ch Institute@ N

« Support of research projects

research
of research

Industrial  innovation platforms  (Cross-industry
integrated innovation platform; jointly promote innovations of
generic technologies and the formulation of technical
standards with different parties)

« Professional think tank of State (help with the top-level
design, strategic planning and the division of tasks)

« Commercialization of

achievements
(promote the i i
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) Initial Tasks of CICV

Principles of first stage tasks selection

» Provide demanding support service

of foresight and fundamental
research for crossover industrial

development; CICV Tasks

(First Stage)

Provide cross-field common and
crossover base modules, middleware
units, and base platforms for various
enterprises (no competition with

existing companies).

ICV Development Strategy
ICV Cyber-Physical Systems Architecture
ICV Technology Standards
Level 4 ADS under Chinese Standards
Automated Driving and Automotive Al
Intelligent Security and HMI

Test Assessments and Base Databases

ICV Base Computing Platform

ICV Base Terminal Platform
ICV Base Cloud Control Platform

ICV Base HAD Map Platform
ICV Base Cybersecurity Platform

Breakthrough on 7 Common ICV Technologies

1. ICV Development Strategy

At the level of national top design, strengthen the research and guidance of ICV development strategy to

promote sustainable development

2. ICV Cyber Physical System Architecture

Research in architecture of ICV. Propose layered architectures based on user service, logical
framework, physical framework, application system and standards. Develop and combine multi-source

information fusion technology with vehicle control, and realize collaborative control of vehicle intelligent -‘!
system .
3. ICV Technology Standards

Promote the establishment of ICV standard and regulation system, and facilitate the formulation and AL
improvement of our ICV policies and regulations.
4. Test, evaluation and base database

Establish base database of ICV on different levels of driving automation systems, and meet ]
requirements for test and evaluation from different levels of ADS g
5. Intelligent driving & automotive Al

Combine Al open source algorithms, open data, and open standards of automated driving, establish
base core algorithm open-source platforms and ecosystem of DL, brain-like intelligence, group =}

intelligence, etc. Enhance coordination and cultivation of cross-disciplinary research resources
6. Intelligent security and HMI

By sharing of base data of natural driving behaviors, as well as design of common standards and
general interface specifications, establish a professional package HMI proposal applied in control,
security, communications and infotainment. Build a shared service platform for test and validation of
performance of HMI co-driving system.

7. Level 4 automated driving system under China standards
Define function of Chinese Level 4 ADS. Carry out the research in key generic technologies for

intelligent security, intelligent mobility and intelligent city. Promote and build up competences of design
and development, system integration, test and evaluation of Level 4 automated driving vehicles in China

10
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Industrialization Support for 5 Base Platforms of ICV System

1. ICV Base Computing Platform

Build Chinese standard ICV base computing platform framework, research in heterogeneous base hardware and
software, and develop toolchain, realize decoupled and modularized H/S design, assure flexibility of H/S seletion and
high efficiency and high quality of product development.

)

2. ICV Base Terminal Platform

Provide uniform interfaces for in-vehicle and external communications and HMI of ICV, simplify complexity between
various modules of AD vechicles, integrate functions of modules inclduding multi-modal communications, routing
gateway, multi-modal positioning and HMI, build a new generation of ICV-oriented onboard intelligent platform products.

3. ICV Base Cloud Control Platform

Provide dynamic base data including vehicle operation, infrastructure, transportation environment, and traffic
control to intelligent vehicles and their users, control and service agencies, the platform has base service
mechanism that covers data storage, data maintenance, big data analysis, cloud computing and cybersecurity, etc.
it is a base support platform that meets practical application demands of ICV.

4. ICV Base HAD Map Platform

Formulate standards and norms of HAD map, research in common technologies of HAD dynamic base
map generating and application, initiate SOP of HAD dynamic map base data, provide fundamental
assurance for national geographic cybersecurity and ICV industry development.

5. ICV Base Cybersecurity Platform

Build up terminal-to-terminal security protection and a 3-level in-depth protection system of “Clould-Tube-
Terminal” for ICV in aspects of standard system, security framework, detecting technologies, monitoring
technologies and supervision platform, etc.

4
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ICV Base Computing Platform — the “Brain” of Vehicle in Future

i |
. Radar Camera Sensors V2X GPS+IMU

! Eyes Ears !

L [Eo T F eenenn
I ™S lf I . = ¥ T e
I _— ,
i ®
i Control & _ Wi e

Perception
The Brain £~ - =\ o
= __Decision Security I\ m= 4 =

I| Controller 2

Cloud control platform

W /"&Q ......

The computing platform (software& hardware platform) perceives real-time external
environment through high-performance computing technology and highly trusted software,
and optimize control and decision for the vehicle, it is the core of autonomous driving
technology, and the dominating position in the development of ICV.

11
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Computing Platform is the Core of ICV
ICV

Intelligent network system

Traditional Vehicles

1

I

I

I

I

1

ol &y |

Chassis Powertrain |

:

I

1

): = Computing !

% . Platform |

Electro_nlcs The body of X
lelectrical| | the vehicle Connected Control

Base Computing Platform

Hardware Software

Operating system and
platform software

Information
processing unit

Intelligent software
Computing
processing unit Execution control

software

Accelerate the development of independent software and hardware computing platform

Seize the opportunity of ICV strategic development

Fill in the gap of intelligent computing network platform with China characteristics

ICV Vehicle Computing Platform Structure ="Terminal-Channel-Cloud"

Vehicle computing platform

=
architecture
Channel-V to V “ Channel-V to C

Operating
systetil Central cloud
’ Computing
. " Platform
Vehicle computing platform Vehicle computing platform
Channel Edge cloud
Hardware 2 Cluster Algorithm Computing
architecture Algortiay “ server /Model Platform
Operating Cloud operating
system system Vehicle Terminal
Intelligent
Computing
Platform

Development resource
Debugging .
Core algorithm m

Driver

Editing tool
program

Developer
community

II.

t
g |
[sotworscoce |

Software code

12
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Definition of computing platform / base computing platform

Industrial chain of

conventional automotive electronics

- m
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1 2y o
eterogeneoys Base
Edge Cloud I technolog Software Al hardware :
smp appligation accelergtign 1 National

Erafioing “@ressover - Technglagy. — — JSuperyision

1
1
1
1
1
i
=Centra1 Clout# Tierl
1
1
1
1
1
1

proces:

frame

Industrial chain of
automated driving electronics

)

OEM o
OEM
Base computing
g 1 platform company
7 Customized o
App software Qut

: cyber

-

@ k2 i

1
: HAD | universal|  Extended Base
I Map | software  Hardware Hardware
1 1

1

)
0os 1P

Chip

+ According to the
differentiated demand of
OEMs, Tire 1 may achieve
mass supplying of computing
platform products via
customized base software
and the development of the
software.

+ Chip design and
manufacturing, OS and IP
stay in Tier 2. Tierl.

+ Base computing platform use
heterogeneous multi-
processor hardware
structure, such as CPU, GPU,
FPGA, and ASIC.

« Powerful processor consist of
chips with different
structures.

Base computing system is the prototype system based on base hardware and common software such as chip and processor,
which fulfill the functions of vehicle intelligent computing platform via the customization of base soft/hardware and load of

software accordini to differentiated demand

OEM ®—
OEM
------------------- + Base computing platform
is the prototype system of
) vehicle computing system,
App  Customized which  provides  base
software

common soft hardware
for different models.

+ Base computing platform
is the indispensable
bridge between Tire 1 and
2, which enables the
complete functions via
hardware tailored or
extended and application
load.

universal| | Extended

Base
software, hardware ' hardware

o @ [ ...
0os 1P

Chip
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Hardware Implementation for Vehicle Base Computing Platform

Incremental integration by sustainable improvement, mid-term targets

PCB-level integration, long-term chip-level integration

R —
CAN/Ethernet/--

Driving Brain

Mother Board

Perception
&
Localization

Vision

Driving

o Control
Brain

Locali
zation

Mother Board

Function Integration PCB-level Integration Chip-level Integration

Vision Radar

Control

SoC

Function integration is a sufficient
support for building of H/S
architecture and collaborated
algorithm test, etc. but It is not
the final proposal for reasons of
costs and power consumption

PCB-level integration is an
interim proposal that adopts
imported main chips, it is not
fully autonomous and not
controllable

Advance deployment of chip-
level integration and occupy
strategic dominating points of
ICV computing platform

Software Architecture for ICV Vehicle Base Computing Platform

Support basic
algorithm
middleware cluster
which includes
algorithm API,
acceleration of GPU,
DL and machine
vision algorithm

With virtualization technology
(hypervisor), support the
combination of hetereogeneous
multi-core processers and multi
operation system, decouple and
isolate impact from multi-source
hetereogeneous software on
system

[ 1| percePton ] fusion | making | interacton | Map |

High performance
computation adopts high-
efficiency and real time
architecture (such as
Adaptive AutoSAR), real
time control supports
Classic AutoSAR
standards, and abstract
and standardize base
software cluster

UOTIRMIOJUT pue Ajajes [euoTioun,

WIFI-- ‘ CAN, FlexRay---

Design realtime driving OS with general
system framework, including high
functional safety, cybersecurity, V2X
and highly efficient communications
and performance, etc. meet the
requirement of function safety levels

14
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Supports from ICV Innovation Center
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Engineering application Standard setting Resource integration
Engineering Development asic technology) Construction investment
e ) g ey Uiy gl S — .

t

|

| / .:
.

r d::;?:,’,a:;zm dff:,‘;v:::m Integrated design Cyber security | [ Test and Validation ||
'

1 . department department department department |

1 ¢ K

S

Common 1 Industrial
Requirements Coordination

Companies on Industry

Chain

Establish an industrial ecosphere in which innovation center provides the coordination and support, platform
company develops base products, companies on industry chain roll out and promote application.

ICV Base Computing Platform-Main Tasks

Main tasks for
ICV Base Computing Platform

Set standard for computing and De5|gn overall platform (mcludlng Analyze market demand and
communication network software and hardware) feedback

Top-level design and technology innovation Industry support ‘

30
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Business Model of China ICV Base Computing Platform

Based on technology and base layer product by computing platform company, automatic driving providers
and OEMs build their application products, and thus formulate China's own ecosystem of computing

platform supply chain.
Cooperation Zone (The platform)

Competing Zone ( Tier1 and OEM )

Tier1.5 Tier1 and OEM
)
Platform company AT (i
/] . OEMA
E Application A i ﬁ/@
TN o SN
! !
9 H Base computing |}
) I\ platform E
+ Base hardware g M
« Base software N
Q Automated driving
* Security system (:;. developer B
* Reference design = | Application8 |\ OEM B N
« Protocol, =
standard = ==
interface Bas;:?f’:%‘“"g - 2
« Development S ——— %
toolchain ( Automated driving developers, OEM
application )
Business model of base computing platform )

Cooperation area ( Base computing platform )

Tier2

Chip
company

Tierl.5

Base computing
platform
company

Base
software/OS

Technical
Service

Competitive area

Tierl OEM

Development
. Team A

 ——
Application A

Soft hardware
program A

Base Computing
for,

OEMA @

Development
Team B

—
/| ApplicationB |\
1| Soft hardware B

Base Computing
platform

I
¥
LRV

With the broad industrial resources of Tier 2, access to base technology of platform company, and the open third-party
developing platform, suppliers of automated driving program, Tier 1, and OEMs could establish top-level application,
demonstration, verification environment, so to develop Chinese eco-industrial chain of computing platform.

16
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Cloud Control Platform System — Based on CPS Principle

Intelligent Computing
based on Real Data @
lications as for security, energy saving, and

efficient travel ecology (cloud)

coordination a

Four dimensions perception
cognition of interaction
behavior between human,
vehicle and road

group decision
Coordinated control of
human, vehicles and road

+ Standard car B <@r
e pattom oy oy oy oSy oS
- Standard resources 4 wr
LR I Informative expression of physical space - data intelligent I
' processing and basic database (cloud) I
------------ Standardized interconnection system ----- High speed low latency communication --- Standardized interconnection system --------------

- Different brands
- Different platform
- Different resource

Real physical space

Hyper vision distance perception
Driving environment recognize
Predictive control

Traffic intelligent control

System performance optimization

using sensing, communication, computing, control and other technologies, realize the correspondence of vehicles, traffic, environment
and other elements between physical space and information space based on standardized communication protocols, and using the big
data computing of cloud ability to solve systemic resource optimization and configuration problems, promote on-demand response,
rapid iteration, dynamic optimization of pedestrian-vehicle-road system, and finally achieve collaborative automated driving.

Definition of Base Cloud Control Platform

Cloud Control System

Cloud Control
Application Platform

standardized
interconnection

common technical support

Standardized communication protocol,
reduce the difference in understanding
when multi-domain collaboration is
achieved.

for the specific application of ICV, including
data security management, storage, operation
and maintenance, big data calculation,
simulation and test evaluation technology, etc.

Design standardized infrastructure system
deployment and segmentation
implementation path for the practical
application requirements of vehicle and
various resources interconnection.

Provide a series of standardized development
interfaces and toolsets to address business
needs such as heterogeneous integration and
interoperability

systems.

Industry chain application

« Provide basic and common technical services « Provides intelligent, efficient, energy-saving
ICV driving applications, as well as a series of
new automotive applications including
shared cars and electronic payment.

Provide collaborative business applications
for test development systems, public service
systems, insurance systems, and healthcare

17
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The Base Cloud Control Platform is the “Cloud Brain” for the operation of ICV

Base Cloud Control Platform

Standardized interaction - .
and safety management ("b ( Holistically collaborative
speci ficat)i’on for(-fJuII- sl E service interface design for
time information Standardized common i perception/ planning/control
interconnection  technical support
,,,,/\ I
R a
\ |
[ J . Q !
) < b !
—————— I - — = W —_——rm————— |
High . . 1 == \ |
1S abecison 1 The construction \ Intelligent road infrastructure |
space-time 1 of basic map \ and Intelligent road traffic |
facilities 1 system for vehicles. \ management network system 1
N 1 ‘ > v ’ |
\\ Wireless communication network // 1
- . . . |
\\ ! ’ \\ ' // i
S 6 // N |
I
- faem :
% ( Jn{ ) J

The Cloud Control Base Platform is a data collaboration center, the computing center and resource
optimization configuration center that supports the practical application of ICV

Definition of cloud control platform/ base cloud control platform

The network service industry The network service industry chain of ICV
chain of traditional automobile

Internet service

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, network application platform

i . Content Map q Application
Internet service Tier 1 provider integrator

network application p|atf0rm Application operating Application
environment development tool

. Content Map q Application |
Tier 1 provider integrator e

N Cloud Control Base Platform

Vehicle and Cloud
Interconnected stand
architecture and facilities

Terminal Data interaction standards

platform

and application specifications b Standard Basic data Simulation test
Sy Tier 1.5 interconnection specification evaluation

Computing rmation Security and gal mantiflgel}'lenltce\a/nd Informq:ion - Efficient & low latency [l Standardized | Information
platform Privacy Manageme compu I'mgt' or Slec‘f“" Y Big data and cloud real-time security
applications platform computing services database service

B e LT e
Tier 2 Public/private cloud Algorithm Solution %
ublic/private clou developer provider basic service of platform network application
Operation .

............ Tier 2 Public/private cloud Algorithm Solution
Operation developer i provider
Storage b
maintenance
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Definition of cloud control platform/ base cloud control platform

The network service industry chain of ICV

Internet service

network application platform

. Content Map q Application
Application operating Application
environment development tool
Cloud Control Base Platform
Standard Basic data Simulation test
Tier 1.5 interconnection specification evaluation
’ Efficient & low latency [l Standardized |l Information
Big data and cloud real-time security
computing services database service
basic service of platform network application
| infrastructure | service
Tier 2 Public/private cloud Algorithm [| Solution
developer provider

maintenance

» The Cloud Control Base Platform is the basic support
platform for all kinds of network connection application
services of ICV. It provides dynamic basic data such as
vehicle operation, infrastructure, traffic environment and
traffic management for ICV and their users, management
and service organizations. It has basic service
mechanisms such as high-performance information
sharing, high real-time cloud computing, big data
analysis, information security and test evaluation.

» The Cloud Control Base Platform is an indispensable
chain for the construction of the whole ICV industrial
ecology. It is the basic condition for Tierl and Tier2 to
realize the upgradation of their service for the new
demand of the industry of automatic driving, and to
improve production efficiency and reduce service cost.

+ Through resource collaboration and authorization, the
Cloud Control Base Platform is the core supporting
technology for collaborative autopilot and its application

and operation.

The Architecture of Base Cloud Control Platform

1 | i ~— '
] I Ly e S .
Central Q l ii l ii ii ! o e 1
1 i Inter- | FirstAid Insurance MAP ]
- Cloud | i ‘ . e ’ !
| | connect | National unified service platform |
777777777777771 77777777777777777777777777777777777777777777777777777777777777777777777 service
V. S < 4 n_ & "y chain
: i 8§ w f :
Standardized Regional i @ liii liii :,_,i Traffic  Road  Fire department !
Facilies < Cloud | i Inter- Regional/urban public E
In Cloud N » connect | service platform )
[ | upgrade
77777777777777777777 P EEEEEEFEEN PRSI, SR
! Y N S R R R € ‘:
! ] &y IR .
~ gldgz : base ((2) (t2) base : | Road Cooperation Unit; ! camera radar i
I base se § | I I 1
ou station A A statlop,‘ | (RCU) i | Standardized Facilities In Road
,,,,,,,,,,,,,, pase R = Nebaplbutithamteliutesishiuib
1 4G/5G 1 Ccv2x 1
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1 = Standardized b
1 in-Vehicle OS ]
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| Standardized Facilities In Vehicle

19



2018/11/21

The functional architecture of Cloud Control Base Platform

Communication management

Edge computing engine Central computing engine

Collaborative

perception and
planning

Cloud Control Standard Vehicle

protocol adaptation module for
Cross-brand vehicle

In-Vehicle : Regional /Central Cloud
Built-in application |
Timing management V2C/V2R/ I . Industrial service | et Industry
Consistency management vav star'lda!'d ; Ellsl tion O:Z;‘:nccia\ s:\rlxlz:'cge management
communication : Intelligent Transportation service - service (rescue/insurancey...) application
|
|

Dynamic DEIE] Assisted Resource Big Data Artificial

roadmap = mining | positioning = " in loop intelli

simulation | Global Security 'Mt€lligence

Linux / QNX

Real-time cloud computing environment/center

S puting / 3 Standard Model System

Application Computing Communication

scheduling resource resource Autopilot model = CVIS model | ITS model
management management management

gateway/bus

Four-dimensional space-time dynamic database Database system

V2C / V2R / C2C standard communication
Basic management service center V2C / V2R / C2C standard communication

CAN/Ethernet

Vi in computi
controller platform

* V2C: Vehicle to Cloud
V2R: Vehicle to Road
V2V: Vehicle to Vehicle
C2C: Cloud to Cloud
VCU: Vehicle Control Unit
CVIS: Cooperative Vehicle Infrastructure System
ITS: Intelligent Transportation System l
ADE: Application Development Environment

Original  Environmental policy
database database library

Multi- Authentication

Multi-mode .
ag;‘;"‘;ign communication | E"€YPtion STE e Security/Service management
Big data infrastructure Big data infrastructure
ing i Cloud computing infrastructure
(CPU/GPU/FPGA)

Cloud computing infrastructure
(CPU/GPU/FPGA)

ICV Cloud Control Base Platform—Main Tasks

Main Tasks for Base Cloud Control Platform

Base Architecture and Core Technology and
Function Design Development
l em
p ~N \\,‘ / N\
® Big data processing for simultaneous mass
® Multiple architectures and deployment of data eruption and low-delay transmission
terminal-marginal cloud-central cloud ® Cloud service technology by ASIL D grade ® Standardized data architecture and data
® Design of basic function middleware for multi- functional safety requirement transmission protocol for ICV data sharing
mode communication, dynamic HD map, high ® Collaborative decision-making and control @ Standardized cloud service configuration and
precision positioning and timing, etc. technology of multi-data resource sensing, parameters that serve vehicle-cloud integrated
® Safety fucnction design for cloud data access multi-target optimization automatic driving
control of cyber security, certification and ® Multi-application collaboration and vehicle ® Automatic driving oriented standard OS and
authentication, and multi-domain connection, cloud resource management technology development environment system
etc. based on automatic driving ® Application release and operation ecosystem
® Cloud control standard protocol mode and ® Automatic driving simulation and test based on cloud control base platform
function design to shield of hardware difference technology combined with real vechicle and
road data
AN RN /'/ AN )

| - | - |
;

Top-level plan, innovation, application — Industry cultivation
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ICV Base Cloud Control Platform—Business Model

Base Cloud Control Platform provides multiple types of base data and network service support for ICVs and government
supervision. With the data and service, AV developers, intelligent transportation companies and developers can adopt the

differentiation strategy for each specific mark

et.

1
Vehicle operating data I:

[ \
i - sl B B Hll AV developers/ B
- Speed - Driver state £ 1 1 Edge cloud collaborative application | _ é‘, : : OEM
* Acceler- - Fault state — Collaborative Perception/Decision/Control Z2| | | Perception, :
ation * Operation OEMcloud 32 | | decision-making, |
« Brake state X Regional application control+Resource 28 L control ;
. Steer « Perception Operating agency clopd management LA !
L= 2 & : 1
1 a0 1
: A e s Cl :
Traffic/road data I:I: " Cloud control middleware ||| /
. ion = |
e - . \.
-] o i '
« Dynamic information E> S I::) =] Multi-resource Holistic security g transportation : Industry agency =
i . Road Wanagement agency o B communicalion o) 2 | e @
« Traffic sign  regulation . ? e 2 : i : N H
« Road - Licenseplate  Technology service | | @ Automato driving [IVIINASATAYCN | =S | || Collaborative | / &n £
Perception control cloud | g s tionltest platform g8 : i transportation : — ﬂg
1 ] !
c @ Cloud '
. . - - T H
Environment/public : g . — I i E ; \ 'r——w d
: T !
service data ! 2| | Central cloud collaborative | e ’
* Meteorological ¢ g | application I % I . -
+ Road [N— ° Public service ndustrial sevice  [NNIEA-ANEMINNN Intelligent j
« Fire control |8 decision and control decision and control : E} B transportation : Government Control
. Medicine 2";’:1393‘:‘?; 1 § | eopicaion application 12§ : [l _developers |
* Rescue : o r — |5 o : Perception, E %’ /
\ | Basic service of cloud platform | |3 h g decision- » =
Other platforms | | = making, control | | hand
| : Operation l§ Computation § Control (4 » | ! Cloud platform |
« Map platform - [ M lla § [ d:ta H \ A
« Security platform ) % 2 [ | =
e Enterpriseand ! laaS a| | T
industry clouds ! |

Base cloud control platform

Competitive area ( AV and service )

The method of access to vehicle generated data

Role of the neutral server

VDA

Neutral
Server
Operator

Neutral Server

Vehicle Manufacturer C

Vehicle Manufacturer B

Vehicle Manufacturer A

L
T

" Customer l
{ usomer__&___%gk

v
/

I need access to: 3 i L A13# :

« your vehicle position{REIZERHI E
« your battery rangef/iff HLib 4T 4
OK 78] LAIS ?

Customer 1 + VIN,
vehicle position +
battery range data,

For use by Company
X in Charger App

\

() Py
@B =S
Company X Customer1
Charger App = +

charging station location + charging station status
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Base HAD Map Platform—Industrialization

Map companies o |
companies !
i
«  ADAS/AV Collaborative data acquisition « Transportation application
« Application
I

’

______\
————

+ Online map service + Government control data

OO .

Transportation application service
l\ g
Shared dtynamic Nationwide basesr:g'ees?d Nationwide base Share Nationwide base
ata A data
data  egional datal data
S N

Base HAD map platform

ollaborate and collect nationwide roa: igh-precision map base data, implemen
map production
« Build base data public service cloud platform , support ind y application
Multi-platform dynamic data fusion, realize dynamic data update
Map sales and business model development

,_---------------~

Standard, Technology Investment Share and
technical support Transfer and set up regulation

development compan

Map foresight technology
‘ « Data regulation

+ Map standard specification
i

\

* Resource matching
Map marketization platform
* Technology Transfer

Map data application and
open policy

National ICV innovation and development platform

P ———————————————

Base HAD map platform—Main Tasks

Main tasks for base HAD map platform

High-precision map Cloud service platform Standard and guideline
production establishing system construction

® Integrate resources and reduce
cost of high-precision map
production

® Data standard and exchange format
® Authorized by government

SR R T ® Build HAD map platform provide data service
HAD map by technology integration ® Operate online HAD High- ® Make data release and control
precision map platform standard that guarantees national

® Realizemass production, and cover

from highway to city road geographic data security

® Unify standard of static/dynamic data,

The National ICV Innovation Center organizes and support HAD map platform company in the
three main tasks
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Base HAD map platform—Business Model

Take autonomous driving as an example , map platform completes base data acquisition and releases ,
while various planners/OEMs keep upper-level operation and maintenance for the business.

Competitive area(Graphic and special

| Cooperation area ( Base HAD map platform : icati ;
V2X device | P ( PP ) application services)
+ signal light E Map dealer A OEM A
+ roadside equipment e Y @
\ smartphone ;

+ vehicle sensor

/
'
'
'
'

Vehiclos Additional data

|
|
i

B . I~

oo o - ; @
Vehicte ' Basic data !
Pedestrans 1 platform |
I |

=] S e
Trattc
o = by ‘
 Congestion
\ Traffic accident feyree .
< Road information '

Basic data

+ Road planning

< dynamic sign platiom ,:
Staticdata . |
technology \‘. OEM C —r]
\ Point cloud :
\ Photo Point Cloud, i : @
SUEEETY Street View : Basicdata | =
& N Vector data ; : platform i &
v Q-A_: | N g
w WEST, e
Base Intelligent Terminal Platform—Industrialization
¢ Participants
* Function definition ’ \
Terminal . Hard.walte selection . Application service i Car Parts Other i
Application * Application Layer Service Product development | [ LeulElIES Suppliers Companies [
Development and acceleration | !
| |
» System-level test matching ’
Shareholder Shareholder Shareholder
Technical J Standardized p N
support requirements Base Intelligent Terminal Platform

» Adaptive AUTOSAR software platform

» Heterogeneous software Hypervisor
Data and 9 yp

Siatform Standard interface API Financing . v'Standardize program interface to reduce R&D cost
+ FOTA safety architecture & verification | Market support vEstablish regulations of in-vehicle communication
« High-level SoC development network to guarantee national information security
Standard I Technology Standard Investment
support supplier Supervision
* In-vehicle * New network

Communication
Standard/ specification

architecture
Overall * Domain controll

Standard [RISA T
;architecture° ICV redundant
{

research Institute

ICV Integration

r

\
.
.
|
8
!
|
|
|
|
|
;

Company

)
I
]
I
]
I
]
I
]
I
]
I
]
I
]
]
’

Protocol * Exchange format
* In-vehicle design
et National ICV platform
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Base Intelligent Terminal Platform—Business Model

Base Intelligent terminal plateform completes base SW&HW and general interface(based on cyber security
and functional safety design) , while various Tier1 suppliers/OEMs keep upper-level application and

intergration for the business.

Cooperation area ( Base Terminal Platform )
Communication

4G signal

5G signal Base System Architecture

(57 Toomin [ oamn | cosos o |
5 et

VLTE-V
~ Wifi
v DSRC

S

Integrated System -

 Positioning

\ Navigate

VIMu

+ Road information
VFOTA

 Data Storage

v HMI

O

\ Gateway
+ Ethernet
\ Flexray
v CAN FD

General Interface

Competitive area(Base Platform of
Intelligent Terminal)

OEMA  E=

R
Application Level
Base Terminal
platform

i Application Level

Base Terminal
platform

Base Terminal
platform

Industrialization of ICV Base Cyber Security Platform

Primary Task for Innovation Center

Breakthroughs of 7 generic
Technology

Five Base Platform Supporting the
Industrialization

1)

|_
I_

TUSISAS DUIALIP Pajewione
1287 Jo sa|npow ABojouyos) uowwo
ABajens yuswdojgrag AD|
EXUREIRIE
wa)sAs [eaisAyd uoneuLoju] AD|
Tonoelau]
aulyoew-uewny pue Alajes juabijjeiy]
pJepue)s ABojouyosy AD|

| IV @Aowojne pue BulAup jusbijsul I_—

BuifjJepun pue ‘uopenjeas ‘Bunse]
wJopeld eseg dew-qvH

Security
Platform

Cooperate deeply with other platforms in the
innovation center.

Collaborate with 7+5, develop security
service

Base HAD-map Platform

Base Cloud
Control Platform

yber

Base Intelligent
Terminal Platform

Base Computing
— Platform
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ICV Base Cyber Security Platform—Industrialization

ICV security standard Attack and def : - Cyber Security
. security standard  + Attack and defense PP .,
Cyber . Test specification technology R&D support in National ICV Platform C‘;:'ERZ(:zf:‘r:zlezgy

/
i

|

| Security | |nformation sharingand + Cloud analysis B

. +—system
i

i

[}

system A A . a
analysis alliance ( C- Safety evaluation model construdtion . T
Auto-lIsac) m industrial control

I Technology cooperation

; % Attack and security
* In- . i i a = test companies
Ik - In-depth defense ~ + Security architecture based on | R&D suppdrt Industry Integration H P
RAICtYANe y and for g Domain and OS in vehiclel <
guard  ypjt « Cipher system : Company
techn- Abnormality analysis and Cockpit safety service protection .
Iblogy ML/AI g ) OEMs, suppliers
! + ECU and communication Technical - hare hotdi
support shareho mﬂ shareholding Gl )
er K
Technology | + Security standard system ( standard, protocol, %;
product | test) e 3
output ! + Security vulnerability database, emergency I Industrial
i Safety response Product cooperation
Basi iservice’ Product module and service ( boundary and definition shareholding
service | forwarding , ECU , detection, cloud analysis)  ITanagement [=CEENQY LIEELTSTAALE (o] 7 )]
Suppol ! » Embedded system ( cockpit ) development
[ module and service Marketization 1 h duct
Indust L + OTA, communication encrypted module, etc. cooperation ‘ aunch product
ndus
N L1 . industrial security
Toyster. Upstream industry: operating system, chips, product sharing market  market  xpanding
i standards, security service PR Industry Information ,ml ////// N Overseas
Re':a‘_Ed Midstream industry : smart cockpit, security unit, Market- glliance sy &y market
chain [cloud data center =T |—| r‘”dm“l
Basic : | servicse Icv cor:(r‘c:I
technology Downstream industry : vehicle, components
support

ICV Base Cyber Security Platform—Business Model :))

Tierl and OEM

Automatic
Driving develop
team B

Generic Develop =

technology R&D Application A
me— | " Software &
Customized Hardware plan A @
Intemgent
Development Qe
Platform

Tlerz Vehicle

Information
Tierl.5 Security
Chip Company
Parts Company

Framework
Internet/Internet

Vehicle
Information
Security Test

\
1
'
1
'
1
'
1
'
I
i
v
'
1
'
1
i
;

Automatic
Driving develop
team B

——————
onstruct.an Application B ]
Share together oftware 8 @
Hardware plan B
Intemgent
Computing ij
Platf
ng develop Enterprise ,

OEM Application )

Based on Tier2 Industry Chain Resource and connected with generic technology of platform company; Develop Vehicle
Information Security Framework and Test Tools; Construct and Share Security application security platform; Considering their
requirements, Solution provider of Automatic Driving, Tierl and OEM construct Vehicle Information Security Defense
Framework, Assess Platform of Security Service that form the Eco-environment of China autonomic Vehicle Information

Security Industry Chain

ICV InfoSec !
Situation !

i

i

i

ICV base
Cyber Security
Company

Basic
Software/OS

Awareness
Platform

Compan

Open and Sharing

Common

Service 0
prosperity

Co 1)
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Synergies by Industrialization of the Five Base Platforms

_—

-

|
J

—
~ National development strategy

Tremendous demands in the industry
[

Scientific research gJ W A oW o Capital/market
demands/technical » a o< [ g g d:rzlaidzar e
achievements ® ] o w g ] 1]
I o 3 a 35 O
& ¢ 38 33 %
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g ;’_u ‘-.; 9 E g Technical
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Technical chain) c research talents (Coordination chain) 3 (Application chain) | |——————
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I | I ] [ | LI ‘i"i' ge_s 1gn

Fundamental research Key techniques Industrial applications

The end

Thank you for your attention
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