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The trend of intel | lent networked cars



Logic, Definition Development Trend of
Intelligent N k United Vehicle

With the development of science and technology, the automobile industry will usher in a new round of change.
From the perspective of three technological revolutions in history and the changes of human travel, science and
technology are the main driving forces for the changes in the automobile transport industry. Each technological
revolution is accompanied by the innovation of vehicles, the emergence of new industries and the changes of
travel characteristics.

Mohbile travel 1.0 Mobile travel 2.0 Mdobile travel 3.0 Mobile travel 4.0
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Intelligent Ne k Unified Vehicle

€ Major Trends of Change in the Global Automobile Industry
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Intelligent Net Unified Vehicle

.

Logic, Definition am]ievelopment Trend of

€ Relations among Intelligent Vehicles, Vehicle Networking, Intelligent Transportation and Intelligent Networked Vehicles

They are four different concepts
and cannot be confused.
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Logic, Definition and Development Trend of
Intelligent Net Unified Vehicle

B Vehicles are carriers with the aim of intellectuali the core means 1s networking to achieve smarter cars.
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carrier Auto-driving is one of the important manifestations of Smart Shared
Technology intelligent vehicles Trend: Vehicle
Combination

CMPOWEIMENt | ;e 1: Autonomous Limited Information of the two
L3/LA/LS Route 2: Networking More information input, more

intelligent

O On the one hand, a high degree of autonomous driving requires sufficient networking conditions to provide redundant protection

and support, on the other hand, networking itself has a strong demand, through the external ecological access.




Logic, Definition an evelopment Trend of
Intelligent Net Unified Vehicle

€ Technology Evaluation of Intelligent Network Automation

Intelligent network automobile has two important attributes: intelligence and networking. They have their own characteristics and
are inseparable. In the roadmap of China Intelligent Networked Auto Technology, which was launched by China Automobile
Engineering Society in 2016, the maturity of the technology development of Intelligent Networked Auto was evaluated from two
dimensions of "intelligentization" and "networking".

Intelligent Classification of Automobile Classification of Auto Network Linkage
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® With the advent of self-driving, cars are no Igﬁger dlriving tools;-but riding }Qols.

-

® For the traditional automobile industry, the original emphasis on the sense of
control, such as chassis, power, etc. is no longer so important, for.the vehicle
design, the sense of ride becomes more important than the sense of contro]. »

.

® After the large-scale commercialization of self-driving, we all think thag it is

unnecessary to buy automobiles, because all automobiles have the same
& driving ability, parking is not convenient, compared with the sh<1:ng of travel,
\ / W maintenance costs rise, but also a waste of public resources such as land.

® When the whole city is self-driving, what are the brand differences co'm_i_r_lg

y from?
_ : a8 ® When all cars are self-driving, their overall speed is determined by urban
'- planning. There is no difference in driving ability between car and car. The
- main difference is the difference in ride expggj.ence, the differénce in ride use
\ . 3 and the difference in software experience. - "
i~ .. =
= ® For example: after the account system is complete'a',’fno matt4 Whicvar, the -

software interface and user preferences are the same.
g

!‘_ r 7 3 | 1 _



5G Capabilities
1Gbps (throughput), 1ms (delay), 1 million connections/km?”

Useyd expenenced data fate (Ghps)
0.1 1 Ghps

Connection densiy [ T8RIme)

I miflion conneclions per Kim

Traffic volume density ( Thps#m:) End to end latency (ms)

Tens of Thps/Hm

Feak data rate {Gbps)

Tens af |'_-i|'l_rl;:

Mobiity {Kmh)

00+ Kmh

Key Usage Scenarios of 56

Enhanced Mobile Broadband

Ultra reliable and Low

latency
Communication

source: China mMaobile
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The In CQOf 5G

City: Find available public parking, which all updates in real time

Automotive: See specific 1ssues that may surface with the car and can be

notified on ancther device

Home; Remotely access & control heating, air, lights & other appliances

Health: Keep track of calonies burned & activities completad throughout the
day. with little or no input
\Wearables: Smartwatch can detect body temperature & adjust home or car

temperaturs, regulating user temperature

HMI: Shopping assistant apps can be used to locate items & provide
recommendations for related or similar products
Retall: Automatically complets retall purchases without swiping a car or

touching a phone

B Very interested | somewhat interested Neutral

Not very Interested

B Mot at all interested




The Inﬂuence Q%n Automoblles \ X(
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1 -_ | Z s | 1. V2X refers to the 1nformatt5ﬁiexcha.nge between vehicles and the
i ) outside world. Tt is equipped with advanced senmntroll

and actuators, and integrates mgdem communication and network

F

technology. It realizes the intelligent info ation-.gehange and
rJT“ V2V, V21, V2P, V2N, .
etc.). It has complex environmental awarenegg‘hrtelllgent

sharing between vehicles and X (includi

- decision-making, collaborative control and execution functions.

With V2X technology, cars can communicate directly with the
- outside environment, not only can detect the sta&ut also can do

some feedback, such as: automatic overtaking, collaborative

collision avoidance and so on. —

Compared with cameras and lidars commonly used in automatic
driving, V2X has a wider scope of application. It has the ability to

. \ break through visual dead angle and cross obstacles,-and can share
- real-time driving status 1nformat on with other vehicles and
| \ _ ” facilities.
| S In addition, V2X is th,e./only_h‘mcle/ie,n%g tec nology tis
= not affected by weather. /1 iy

Ay 7 B \L—



nAutomoblles \ X( \

f In the future, there will be a-variety of communication
requirements, involving a Vai‘rety of protocols _Qg_s,tandards,\ -
including DSRC or LTE-V stan ards for Inter-vehicle
communication, GPS protocols for positioning, 5G or WLAN
standards for Internet communication. 'ljne frequency band,

diw of these = -

standards or protocols are different. This puts forward a very

anti-interference mode and transmissio

high requirement for the receiving equipment of vehicle 3

networking, especially the vehicle antenna. The multi-
frequency conformal antenna can also be integrated with T-

BOX to become a "smart antenna".  According to the
research of SAE-China, the wide application of V2X can®
improve the traffic efficiency of ordinary roads byfmore than
30%. According to official data from the National Highway -
Traffic Safety Administration (NHTSA), Vehfé'}.éi.‘;(;Vehicle
Communication Technblogy (V2V) can predict impending
traffic accidents and pémde real- tlgw’%{n f po“:bl

L hazards. Its wide application can help avoid 9\

‘ " . \ minair crashes.




. _The Impact of/ on Automobile :
- :‘-\ " . —
7 5 == - .
L . With the development of V:R/AR technology, it can be
S applied in the design and productio_r_l of automebiles. It can
also enhance the participation /e)f consumers in the sales '
process and the entertainment experience of automobiles.
| —

AR is the real environment.and Virtuai information real-_
time overlay to the same picture or space, users. can see the
real world and virtual information at the same time, AR _
navigation is the application of AR technology in the
vehicle environment. In addition, AR can also.be used in
assistant maintenance, assistant fault handling}nd other
fields.

e

VR simulates a whole new world (such as a virtual test
drive of a car) through real-time rendering of the device.
Compared with automobile marketing, VR technology has
a stronger immersion and better application effect. In
addition, VR technology can“also provide unique
entertainment experience inthe car scg;l\e. / -

-~
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\{ . Eco- Drlven Té Hyperv1sor .
. S

. - ’
( \ Under traditional E/E archltecture ,Jadopting
— independent and individual physical computmg
devices was usual way to process calculation task
inside each ECU; and all ECUs were cpnnected by

in-vehicle communication net like CAN bus/LIN bus;

However, with rapid growth of total numbers of
computing units , cost and complexity of system is
also rising dramatically;Thus “Hypervisor
technology” solution comes out.By “Hypervisor
technology”, several different operation system can
be run on same physical computing device
simultaneously ;and the communication way--
between two different systems-is by sharing same
database . By this way, both cost of system design™
and hardware architecture complexity can be cut
down efﬁc1ently ; and user experience can be

| enhanced obviously.
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Transportation
service provider
I:E::I

Content - -

ecosystem

] . . . ] platform
= £ Intelligent ‘ informationization _ _ .

Intelligent

\ ‘ Transpartation
S System Provider
L Hardware

Intelligent network automobile will gradually change the connotation of automobile The automotive industry will not only focus on technology and products,

products. With the gradual development of vehicle intelligence and information but also on complete travel solutions. With the increase of users and the

technology, the core components and product form of automobile products will change of utilization mode, the traditional automobile enterprises need
undergo significant changes, which poses new challenges to the industrial technology to gradually change to a new traffic service provider, which challenges

structure. the business model and application scenario of the automobile industry.



pment of Intelhgent\Netwark

/ 4+ Changes Brought About by the ﬂz
.i i F | -
* . N — United obile

' L) l . . . .
( @ Restructuring Industrial Value Chain and Reshaping Business Model

1 ) automobile . S

. The positioning of automobile products has changed from simple transportation to mobile multi-purpose space.

. Cars become people's home, and the important "third space" car outside the office is the new retail, mobile real estate, such as mobile office entertainment rooms
and bedrooms.

f‘" *  Hardware, the automotive industry will appear more customized application models for use scenarios, to meet the needs of commutmg, busme'ss contacts, parent-

child transfer, short- dlstance outings and other space needs, and allow users to customize. Crowdsourcing. "

2) man

. The target customer base of automobiles has expanded several times. : -

4 II - Old people, minors, disabled persons—

Any terminal consumer with the demand of automobile travel service will be called the decision maker and marketing target of automobile purchase in the era of
_wautomobile driving.
% The boundaries between drivers and passengers will disappear and the industry ecosystem will change.

3 ). Man-vehicle relationship

In the era of automatic driving, end-users do not have to own cars. The business model of the industry has changed to charge for mileage per trip and service items
é used on the way. Every customer's service experience will affect the next trip choice.,
} g Operationally, automobile enterprises no longer meet consumers'needs only by introducing new products and hardware, but by continuously optimizing content
e " and maximizing user travel experience on existing software service platforms, designing and improving service content around user's whole journey experience,
and farming dynamic and sustainable business closed-loop .

R

/

4 ) Serviee Operation and Service Brand _
. In operation, it Ss\avery important to establish and operate the brand of Intelligent Networking Service of Automobile Enterprises

- Light assets operations Wil .become increasingly common £ - -
5 ) profit model . _ \
E From Low Frequency and High Unit Pricg Consumption to High Frequency and Low Unit Price Consumption -

. - 1 ‘
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f,Changes Brought. About by The D
¥ . " o | A

-
( Changes in products and technalogies

ile

® New product form.and experience, vehicle shape change, new human-computer interaction mode. For example, new media such as smart glasswill repl]h_ce
traditional.glass. Visual technology such as smart windows, holographic images, multi-mode interaction, expression recogniti-on, A-R, VR, Al and so on will
gradually become the future development trend of human-computer interaction.
f : ® Seftware defined cars, it is estimated that the number of L5 automatic driving vehicles will reach 1 billion rows. Theref(;re, the focus of vehicle research and &
develdioment will be transformed from hardware development and integration to joint planning, development and integration of hardware;software anZl
|I - services. -

® The change of véhicle development mode is mainly reflected in the need for express iteration and trial and error in vehicle development. Even after the vehicle

is offline, the software-can be updated through OTA (air upgrade). Defect repair, function upgrade and performance improvément will accompany the whole
life cyclei)f the vehicle. Data and artificial intelligence play an important role in this process.
4, ® \khicle factories pay more attention to ride/service experience. Auto-driving technology weakens the driver's core position in the decision-making of car
/ - “purchase. Driving experieﬁce emphasized by past major automobile factories, including gear, brake, acceleration and other functions, will no'longer be 50
important. Users'concerns, from driving experience to ride experience, service experience, ride/service experience is far more important than driving

experience. *
The thinking mode ané mentality of automobile enterprises need to be changed ) - -
® From Technical Thinking and Product Thinking to Service Thinking and Experience Thinking

\ ® Internet thinking emphasizes efficiency, tsial and error, and leaves it to users to decide. .
| - i

® Customiz:ﬁf)’li and Participation, C2X2C .
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The Core of Future Products: Opening and Value Mining of Bié

Data Around Automobile Industry Chain

accumulation

Big data of : .
" g . Support each other Vehlcle end Blg data
vehicle end feedback .
user data s Zr:tzema Traffic data

A

Enhancement of

high .""«..,nValile and Volume

Intelligent Network

Exploration of Innovative Business Medei

O Promotion of digitalization,
informatization and
intellectualization of OEM

industry chain

Comprehensive Improvement of
Enterprise Efficiency and New
Business Value Mining

Other data

. Auto Value New usage mode -
T T AEE—_—_—_——,,,,,, . v Who owns a car ? =
.. . Who uses cars ? Future Mobile
added Traditional Vehicle Who maintains the Travel
Value - Value Chain car ?
........... Who manages cars ? Nurturing
r . .. e _ Who serves cars ? q q
Fy L E— Post n.larket Who Recycles Cars ? infinite
esign research Product SCIVICES Who does auto .b.l.t.
and . . 5 possi1pHItes =
4, development Purchgsmg I e sales WhofglngIcht.s with
ff low logistics assembly Cars ?
r New N "
- ew New i
Development New Manufacturing Model Marketing T —— New usage O Itis helpful for IT
Model Model mode mode enterprises to explore the
- ° ralized manufacturing . . . .
: g;g Decentra .e. 'mn ‘a turin Iribei porti «  Finance ... e Car systematic application
Modular division of labour marketine . Insurance. .. sharing mOde Of CIOUd, big data
and artificial intelligence
in the era of Internet of
\ Cloud platform ( storage . Calculauon ) + Big data + Artificial Things.
\ y intelligence ( prediction algorithm )
. - .
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4 The Changes Brouﬂ"y the Development |

{ of Inte'lllgent Network United Vehicle

Industrial niche

@ Future automakers: These companies will ® Service-oriented manufacturing enterprises:

Travel Service

stick to the traditional core areas and 8 Provider This type of enterprise gradually transforms
continue to strengthen the design, core i - into services. The development of the Internet,
componentsyproduction and other links to M S ¢ mobile Internet and Internet of Things will
build a brand. This type of manufacturer i Future Car promote the new business model of

Manufacturer

will produce high-quality mobile products “manufacturing + service” of vehicle =
that are irreplaceable-by other companies manufacturers, and it will be with pure service
throtigh technological innovation. Product companies such as network car. Competition in

profit. / Automobile travel services.
Industry

-
/ Evolution trend

® Foundries. There are also some traditional scale-driven and gradual development of vehicle
- companies that may lose their initiative in car design because they cannot accurately grasp the
%, needs of consumers. They become weak parties in the supply and demand relationship of
automobiles, and gradually become the first two. The foundry of the company, the productions
profit is further compressed, and it loses its dominant position in the automobile industry. This
type of manufacturer will gradually be positioned as a large-scale manufacturing in the future,
\ N and she products are mainly cost-effective and low-end products.

\ - - ;



New meaning of the wo ehicle multi-media”

after autonomousg chnologies being

ed
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%. ~ In the Future, @4“'111 Become t\_i\e

4 ~ \“. Third Space for -li_fe

N |

[

/ ® The car will becfome the mobile bedroom: Volvo's 360C is being

| ’ . promoted to replace the short-distance train of about 300

kilometers'and the intercity high-speed rail

——

o "Pﬁe égr will become a mobile office : Like Renault EZ-ULTIMO

. sz’ - Y

® Users need to enjoy information and audio and video
entertaiiment content conveniently in the car.

= 2R T
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The transformation of local ci)ntent services

-

to online content services allows passengers

to access richer content resources

Realize seamless switching between TV -

o S

terminal and mobile phone mobile terminal in

-

the home, multi-screen linkage i
_._._,.-l"_
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and Games ;

® Recal-time monitoring of the driver's health and the envigonment of the \_ar

through sensors such as heart rate, carbon monoxicé, and alcohol concentration

installed on the steering wheel and seat of the car, and timely transmission to the &

-

matching mobile APP

® When an abnormal situation occurs, the driver's mobile phone will be reminded

by voice or the like. When the situation is urgent, the contact“phone set in

advance will be automatically dialed to minimize traffic accidents.

e
—
L

® Matching entertainment content for passengers wearing VR glasses, such as

when the vehicle i1s turning, the aircraft in the virtual reality experience will
~ . '

 — N

® When the vehicle accelerates or decelerates, the aircraft” in the )firtual reahty

follow.

-Wlll accelerate or decelerate accordlg_gly . \

1' | \ -




New trends of di
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5 . I\nr'e'Lactlve a Multi-screen

\ . Data interworking ,
Secamless switching between mobile screen, car screen, and héme _s_éTeeg, o3
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Smart glass Wﬁae one of the trends in the development of automotive information média, the cmeigéﬁzé of \

smart glass vgﬁll redefine the window /

Smart glass Teprgsents a new technology that changes glass properties based on extermal conditions such.as
temperature, light\préssure or electricity, including flat glass, curved glass, touch-responsive gass and m\'}y

more.

-.- I / " - lll - ‘Ill. | - ’ . J ‘ \
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: By t\%_sﬂ__tomizing speoific gestures, interaction between the central controlsCreen and the LC
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mstrumhent panel in the car, real-time transmission of display conten{ e /\
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Holqgraphlc proj jection, gesture control, eye movement control, etc. will graddally become-one ofithe
—— £ —

-
H o Py <
\ mainstream interaction methods in the future. \
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Future multimedia 1s not only entertamment but also diverse content such as ofﬁce socﬁf :ﬁd /

1nteract1ve games. ||| Ill —
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Vision-Holgé projection

FAW Pentium's SUV-T77, which is equipped with a 3D

holographic imaging system above the center console, is the

world's first product in the automotive field. There are 3 kinds of
virtual characters for you to choose, 5 kinds of personalized
dresses to switch freely, and 3 kinds. The talents skills are
appreciated, and the system supports voice interaction, which

enhances the great interest in human-computer interaction,

especially attracting people who like the second element.



Visi0046-HUD

Hyundai Group unveiled the world's first AR navigation

¥ ,'; l: o= ‘r 1'

system at the CES's premium car Genesis 80 in 2019, a l = = &7 iy )

1 rl:\

strategic product jointly developed by WayRay and AG. |

This technology can project a virtual image of 1,310 mm x

3,152 mm in a position approximately 15 meters from the |

driver's eyes.



VISION-NakeQé 3D technology

In October 2018, LG Display (LGD) successfully produced the world's first 12.3-inch FHD (1920 x 1080)

naked-eye 3D digital instrument panel. Hyundai's 2019 Genesis G70 1s equipped with this screen. This also

means that LGD will lead the automotive screen market with leading technology products.



vision-@éscreen

At the CES show in 2019, Baytone announced to
the world the front-end internal design and user
~ interface of the BYTON M-Byte production car.
The 48-inch shared curved screen, which will

take on a variety of functions such as displaying

- = meter information, entertainment functions, and
- displaying vehicle information. A 7-inch driver
touch screen is still placed above the steering

wheel.



vision- Pixe06dlights DLP

At CES 2019, TI demonstrated a pixel headlight
solution using DLP technology. The DLP system
creates the ideal conditions and projects images onto

the road to communicate with drivers or pedestrians.




Vision-OLED G&le screen and

irregular shape screen

Continental exhibited OLED flexible screens and irregular
shaped screens at CES, which have the following
advantages :

1) Radian design can solve the problem of birefringence ; 1 @ " .__m__‘! ot
2 ) The characteristics of the tactile feedback enable the driver
to operate blindly with one hand while driving ;

3 ) It does not make the screen, only the film above; acrylic

material, piano black texture; can have tactile feedback, low

cost, strong shape, low defect rate is the advantage of acrylic
material ;

Disadvantage :

Poor light transmission; glass material can only be cold

formed to have good consistency, large camber, can not

achieve hyperboloid, touch feedback is not good.



Hearing-vOéinierac’rion

In terms of voice interaction in the cabin, from the single-tone zone to the multi-tone zone, the Flying
Fish os of the Keda Xunfei can provide a multi-zone interactive scheme based on the whole vehicle. The
products released in the first generation can be based on four microphones.

More natural support for user-defined TTS, interactive schemes that support user-defined wake-up words
in multi-zones: Keda Xunfei‘s Flying Fish os can provide multi-zone interactive solutions based on the

entire vehicle . And its first-generation products can be released , based on four microphones.



Hearing - 1 multi-person

call management system: Harman

During the 2019 CES International Consumer Electronics Show,
Harman International launched the Advanced Communications
Solution, the industry's first unique modular technology designed
to improve today's in-vehicle communications environment. With
world-leading sound reinforcement, voice processing and noise

cancellation technology, Harman's high-end solutions allow all

occupants to talk freely, whether they are talking to each other,

using digital voice assistants, or answering and making calls.



Hearing - i(@ér vocalization

replaces loudspeaker technology

At present, the more advanced technology
utilizes the technical principle of auditory-bone
conduction, replacing the traditional loudspeaker
technology with interiors such as seats , as the
sounding hardware, which not only reduces the
weight of the vehicle, reduces the driving cost,
but also brings new products and interactive

experience to the user.




Tactile-flexiOéedback touch

material technology

A d -

Smart skin: Smart surface material has elasticity and light transmission, behind the buttons and lights,
behind the infrared detector to sense the distance; hidden touch surface, can sense the distance, at
different distances, the display content is different: distance is far , only the display class information
is displayed; when the distance is near, the control class information is displayed; the button is raised

and there is tactile feedback. The disadvantages are life and durability.



Smell - Car ance Emotion

Regulation System

Mercedes AIR-BALANCE air purification system :

Purify the air inside the car with a fragrance device and a negative ion generator .
Characteristics

1, Mercedes original perfume is divided into 6 kinds, you can choose according to
your own preferences, the general use cycle of four months to six months or so.

2. Unlike any car perfume in the traditional form, the fragrance generating device
absorbs the aroma through the micro pump, and the circulation of the vehicle through
the ventilation ducts does not make people feel too "rushing".

3, Mercedes-Benz fragrance system can be opened or closed according to passenger

needs. However, there is no one-button switch, you need to choose to open or select

the concentration in the options, so it seems a little inconvenient.



Taste Sense - teér Refrigerator

The car refrigerator refers to a refrigerated cabinet that
can be carried in a car, generally located behind the
central armrest of the rear seat, and the car refrigerator of
some cars 1s located under the central armrest of the front
row. Cool dining is always at your fingertips. The rear
refrigerator allows passengers to enjoy the taste at any
time. It is perfectly integrated into the rear armrest and
has a volume of approximately 8.5 litres.




Taste Sense

ar Tea Room

In the Mercedes Fit&Healthy concept car, the tea mode is
part of the whole concept. The area of the central channel
in the back row has been transformed into a tea sea that
can be lifted and lowered. It has the function of automatic
tea making, and the most intimate thing is to choose
between Pu'er, Oolong and black tea.

Tea ceremony - is the way to appreciate the beauty of tea.
Drinking tea can calm down and calm the mind, helping to
cultivate sentiment and remove distracting thoughts. But
the traditional tea ceremony is to sit indoors and taste
quietly. For this Fit & Healthy, these can be done. It is
equipped with a tea ceremony area cover that
automatically opens and closes, as well as the water
temperature suitable for three different tea leaves. There is
definitely a fight between the tea and the professional tea
room.



HMI develop¥nt trends



HMI Trends — Drive

Fatigue Monitoring

The system uses infrared technology
to track the small movements of the
user's eye and face. When the user is
likely to be in fatigue driving, the
user 1s reminded by sound.

onitoring System

Expression and Emotion Recognition
The system uses a technique similar to fatigue
monitoring. It not only monitor the user's
fatigue status, but also i1dentify changes in the
user's expression and provide appropriate
services.



HMI Tren@7Gesiure
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Aerial Handwriting Technology
Use visual technology to monitor the
user's hand movement trajectory and
complete text input.

Gesture Recognition

Use visual and infrared technology to
monitor user gesture changes and
manipulate the system.



HMI Trends —VQ?Combined with

Other Technologies

Voice Combined with AR Technology

When the user sees a building outside the window and asks "What is this?", the system tracks

the user's line of sight, identifies the corresponding building, and informs the user by voice and

. on-screen display.

Voice Combined with Eye Movement Control
The front windshield 1s also used as a display device, the system tracks the user's line of sight,

and the operating focus automatically falls on the content or options that the user is paying

attention to.
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THE 202X AUTOMOTIVE ARCHITECTURE

The C

ernet

With the increasing complexity of automotive E/E architecture,
especially the introduction of infotainment systems and video-based
ADAS systems and autopilot systems, the problem of insufficient
transmission bandwidth of the original in-vehicle network is
highlighted, and the next generation of in-vehicle network
technology and architecture is urgently needed. The car Ethernet
technology came into being.

In addition to the bandwidth problem, the use of car Ethernet
technology can also greatly reduce the weight of the entire vehicle
harness and the cost of the harness, and improve vehicle economy.
The car factory introduces car Ethernet, which may be divided into
three stages:1 ) Subsystem level 2 ) Architecture level 3 )

Domain level



The CQ&ernet

BMW _ g abit Ethernet
_ igabit Ethernet
_ Gigabit Ethene

rigabit Ethernet
L.‘luy:sler 2020 Q_j g abit Ethernet

Great Wall Motor Gigabit Ethernet
Geely Auto 2021 Q2 100M Ethernet reserved Gigabit




Comp08 Card

Waymo is a Google-based driverless technology company. In the L4 driverless design, Waymo faces the following

challenges :
* Need super computing power, because it is oriented to L4 ;

* But such a strong computing chip, only Intel and NV have, if you pass the car rules, you need to increase the time cost and capital cost,
and because Waymo's demand and other unmanned car companies' needs and architecture design is different, maybe through the car

rules This chip can't be recognized by other unmanned car companies, so it can't help Waymo to spread the cost of chip development.
Waymo has been evaluated and made the following design changes :
* Using Intel's common commercial Xeon server CPU, there are no more car rules ;

* However, considering that the function of the software will iterate quickly, resulting in tight hardware resources, the core computing
unit i1s made into a pluggable card. When the computing power is insufficient after two years, the card can be replaced and a

performance can be inserted. Stronger card. Waymo calls this idea a "Computing Card" in the car.



Comp08 Card

There are currently two mainframe manufacturers, Daimler and Volvo, following up on Waymo's

design ideas and introducing them into the cockpit area :

Redesigning the cockpit architecture for domain integration ;

In the entertainment domain, using a common processor-based computing card as a domain controller ;

The processor does not require vehicle specifications, but requires high performance to meet the requirements of
virtualization and multitasking expansion. ;

To achieve separation of software and hardware, replace the computing card after two years, requiring the software

to be modified on a small piece of hardware without any redevelopment.



pit

Under the influence of intelligence and network connection, the vehicle interactive
system, car interior, seat system and other aspects have become more intelligent and
more human, and the interior space of the car has become as comfortable as home.

In general, the smart cockpit system includes a large display, intelligent sound
system, seat system, various smart interiors and a powerful cockpit domain
controller.

Nowadays, the popular cockpit electronic platform integrates various cockpit
functions such as instrumentation and infotainment into a single computing platform
for processing. It supports multiple systems through virtualization (Hypervisor)
technology to drive multiple screens, supporting both real-time digital instruments.
Sexual requirements can also meet the content richness requirements of infotainment

systems.



e multi-media”
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The relationship betw019r networking ecology
and internet ecology

Generalized
car network

Internet
ecology

With the rapid development of Internet
technology, the car networking ecosystem is
also making continuous progress. The broad-
based car networking ecosystem includes the
Internet of Things, V2X, etc., and the two
parties jointly aim to serve users, connect

with each other, and cross each other.



The benetits of both ¢ cation and integration

1) Content enrichment: from local music, FM, to enjoying
massive cloud-connected content

2) Scene enrichment: smart home: Great Wall Motor + Baidu +
JD + (Tencent, M1, etc.)

3) Online and offline integration:express delivery to the car:
Geely Lynk&co 02

4) Improve the quality of life in the car: K song car:
Xpeng Motors

5) Face payment: CHERY EXCEED

6) Parking lot no payment platform: ETCP



Bottlenec problems

1) The security risks caused by online video such as Tik Tok, 1Qiyi, etc.
2) WeChat social software and navigation, car GPS, car voice access
3) Synchronization of accounts

4) Vertical screen OR horizontal screen: ecological problem

BYD solution: rotating screen WHY?
Because the Internet of Vehicles is still a small ecosystem

belonging to the Internet.

More than 90% of TOP100 mobile apps are vertical screens.

Especially the vibrato and short video ecosystem are vertical screen

culture.



What is the next gen of car multimedia?

In the era of automatic driving, the car is the third space for independent movement, and the meaning, function
and use of multimedia have a richer extension:

1.The car multimedia system should be based on more professional hardware conditions such as audio, large
screen, AR HUD, etc;

2. With better software conditions, such as rich genuine audio and video content sources, etc;

3. It can enable users to enjoy information and information more conveniently in the car, and jointly create a
professional audio-visual entertainment experience similar to that of a car theater

4. In addition to audio and video entertainment functions, the in-vehicle multimedia system should also include
a dedicated in-vehicle office multimedia system and in-car multimedia social tools (including in-car text
social/voice social/video social/3D holographic projection social, etc.), multiplayer interactive game system

(including somatosensory games), etc.



What is the next gen of car multimedia?

Entertainment use
Networked, LED screen, support shaped screen / OLED flexible screen / integrated screen

1. Music playback: local music / CD + AUX + SD + USB;

2. Radio: FM+AM/Online Internet Radio;

3. Video playback: local video;

4. Support mobile phone interconnection solutions such as CarLife/CarPlay;

5. Voice interaction:

Open up the intelligent voice interaction of the Internet service ecosystem:;

6. Simple multi-screen interaction:

The entertainment function information is displayed in the instrument panel/HUD/air conditioning
control screen, which can be easily exchanged through the protocol;

7. Multimedia entertainment information system platform and rich content resources with dual network
convergence of satellite broadcasting network and terrestrial cellular network;

8. AR enhanced display can be applied to any screen, including HUD and central control screen;

9. Customized holographic projection, users can display the contents of the screen in multiple areas of

the car, not only support display, but also support interaction, similar to virtual assistant.



What is the next ger}@ of car multimedia?

Social use

1. Customized social software 1s pre-installed for the car; the social support in the car 1s as
follows: text + picture + voice + small video social (for example: vibrating Tiktok) + live
social + interactive game social;

2. Communication social:
Support Bluetooth phone + seat bone conduction call (free headset, support multiple calls at
the same time, different passengers can not hear each other) + earphone bone conduction call

(support single);

3. Support complex team travel: positioning + navigation screen sharing + support mobile
phone route planning sharing + route 3D visualization.



What is the next gen of car multimedia?

Office use

1. Support car video conference call (support live-action screen; does not support file screen sharing),
support voice memo + voice memo to text + memo share to mail / social software (such as WeChat);
back row support tablet record MEMO;

2. Calendar event mobile phone, car two-way synchronization (not only can be seen in the car, but also
editable);

3. The rear screen of the car machine system supports check + edit mail; mail account login / offline;
draft box synchronization;

4. Support handwritten tablet handwritten mail / check / forward mail when parking;

5. The front row supports car-specific customized office software operation based on holographic
projection/gesture recognition/eye movement control (in combination with hardware).



What is the next gen of car multimedia?

Game use

1. A co-pilot or master driving can support small games based on gesture recognition, such as cutting
fruit;

2. When racing, the racing game based on the steering wheel;
3. Small games (voice-based interactive quiz games);
4. Parking support: car version of online competitive games; action adventure game car version;

5. Support holographic projection and holographic interaction games.



What is the next g0x90n of car multimedia?

Snapchat

Colorful life, lightning record Obtain
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