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Driving and parking integrated solutions stand out in high-level intelligent driving, and the

mass adoption is around the corner

According to ResearchInChina, in the first four months of

2022, China's passenger car L2+ installations hit - - -
1.772.700 units 2 yeafon_year upsurge of 48.6%: the | China's Passenger Car L2+ Installations and Installation Rate,

installation rate jumped from 27.6% in January 2022 to Jan.-Apr. 2022
35.4% in April 2022, up 7.8 percentage points.
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intelligent driving technologies, increasing consumers /

demand for higher-level intelligent driving functions. There 500,000 30.0%
is an urgent need to implement high-level autonomous 25 0%
driving functions with low cost and high performance. 400,000 '
Driving and parking integrated solutions thus come into 20.0%
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Against a background of the widespread use of L2+

being. 300,000
Driving and parking integration refers to a solution that
combines the functions of the two SoCs of driving and 200,000

parking into one SoC to enable high-speed driving
assistance and low-speed parking assistance at the same 100,000
time. This solution features low hardware cost, flexible 0
software configurations, and efficient function iterative
development.

Compared with the previous development model of ) ) _
separate driving and parking functions, the driving and mmmm Installations (Units) — =———Installation Rate
parking integrated solution enables sensor hardware
reusability, lower development cost, and availability of | Note: L2+ contains L2, L2.5 and L2.9.
high-level intelligent driving functions (automatic lane
change, on/off-ramp, home-AVP, valet parking, etc.) to low-
and mid-end vehicle models.

Source: ResearchInChina
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Driving and parking integrated solutions will sink to low- and mid-end vehicle models in

quantities

In current stage, the vehicle models with driving | Freetech's High-Level Autonomous Driving Solutions Based on
and parking integrated solutions are led by Driving and Parking Integrated Domain Controllers

Xpeng P7/P5, Li L9, TANK 500, IM L7, Roewe
RX5, Baojun e300/Plus, Geely Xingyue L, and
the NOP edition of fuel-powered vehicle JAC
SOL QX. In addition, Weltmeister and Mocha
plan use of the integrated solutions in their

Freetech Intelligent Driving Solutions from 1R1V to NRNV

vehicles this year. BYD projects to equip its ADAS Solutions Naw?;l;::;‘iyu;\fgi ot Auf::::qc:t{js l:)ﬁ:inl-:;?::luiions

vehicles with the driving and parking integrated Highway Pilot (HWP)

solution Horizon Journey 5 in 2023. IV/IVIR/1V3R :gggf 16:3::!?[) ADC30: 11VSR3L1D
Adaptive Cruise Assist Navigation Guided Pilot

In China, local suppliers such as Freetech, T R L e

Neusoft Reach, and YIHANG.AI play a dominant A ORRGE RISy Braking Assist Driving and Parking Autenomous Driving in Urban Areas

role in the driving and parking integrated solution Navigate on Pilot e e AVP in Enclosed Scenarios

market.

L1-L2 L2+

Freetech has rolled out high-level autonomous
driving solutions based on ADAS\AD domain
controllers (ADC), including three versions:
ADC20 (supporting L2.9), ADC25 (urban
scenarios), and ADC30 (L3-L4). Meeting the
needs of L2-L4 products, they enable on/off-
ramp and automatic lane change in highway
scenarios, automatic follow in urban traffic jams,
and automated parking in low-speed scenarios.

Source: Freetech
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Freetech Driving and Parking Integrated Domain Controller ADC30

Freetech's latest-generation domain
controller platform solution ADC20 adopts an
original architecture that not only supports
driving and parking integration, but also
enables highway navigate on autopilot

(NOA). The integrated solution provides ADC30 Freetech’s Driving and Parking Integrated Domain
improving functions and performance and Controller ADC30

allows more anthropomorphic system control,

using embedded hardware, data

optimization and OTA. It will be mass- &)

produced and delivered to passenger car
customers in the second half of 2022,
offering continuous function OTA updates.

In addition, the high-level autonomous
driving solution based on the ADC30 domain
controller platform is expected to be
spawned in 2023. The solution delivers up to
500+ TOPS Al computing power. In terms of
driving, it enables L3 highway pilot (HWP),
traffic jam pilot (TJP) and navigate on pilot
(NOP); as for parking it enables up to L4 Source: Freetech
home zone park assist (HPA) and
automated valet parking (AVP) functions.
The solution subject to the ISO 26262 ASIL
D functional safety requirements has been
designated by FAW Honggqi.
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Neusoft Reach’s X-Box

The fourth-generation autonomous driving domain controller X-
Box unveiled by Neusoft Reach in 2022 is a new L2+ standard
domain controller product based on SDV development model.
The product driven by Horizon Journey 5 Al chip provides L2+
driving and parking functions, allows the access to 8M cameras,

4D point cloud radars and LiDARs, and covers scenarios of Neusoft Reach’s 4th-Generation Driving and Parking Integrated

highways, urban expressways, some urban roads and various - =
parking lots. Domain Controller X-Box

Additionally, X-Box adopts the SOA design solution where
service-oriented modular software and algorithms are developed.
The product supports cooperative terminal-cloud autonomous
driving in a data closed-loop mechanism. It also supports new-
generation automotive E/E architectures, and enables intra-
domain/cross-domain service subscription and discovery, flexible
software deployment, and rapid iteration of the application layer,
as well as open system architecture, open multi-dimensional full-
stack software capabilities, and joint development.

In security’s terms, X-Box is designed in accordance with ISO
26262 functional safety and ISO 21434 information security
requirements. Minimal risk strategies are implemented for typical
driving and parking scenarios. Secure boot, secure storage,
secure upgrade, and secure communication modules and more
are deployed in connection systems at vehicle, cloud and
smartphone ends.

Source: Neusoft Reach
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YIHANG.AI's NOA Driving and Parking Integrated Solution

In May 2022, YIHANG.AI announced the launch of an NOA

driving and parking integrated solution with price lower than

RMB10,000. With 16TOPS computing power, the mass-

produced solution enables NOA driving and parking integrated

function. It boasts the following features:

@ Incorporate 16 driving functions (automatic overtaking,
automatic on/off-ramp, automatic road network switching, etc.)
and 10 parking functions (1000m home-AVP, fusion parking,
etc.);

€ The abundance of 5R11V+12USS configurations and
advanced fusion perception algorithms realize a centimeter-
level control accuracy;

@ Even outperform an "experienced driver" on the strength of
merging strategy and braking force in NOA mode;

@ Cover vehicle models priced below RMB150,000.

Meanwhile, YIHANG.AI provides multiple configuration solutions
such as single/dual TDA4 according to demand. Wherein, the
single TDA4 solution can replace L2 ADAS functions and offer
higher-level driving assistance on the premise that the cost is
flat; the dual TDA4 solution has now been mass-produced for
brands like Jiangling, Renault, Weltmeister and SAIC MAXUS.
YIHANG.AI is about to introduce an FSD solution for all urban
scenarios, and is expected to mass-produce it at the end of this
year.

YIHANG.AI's NOA Driving and Parking Integrated Solution Covers

Vehicle Models Priced below RMB150,000

Yihang.Al's Self-developed Full-Stack NOA
Driving and Parking Integrated Solution

Hit it off with OEMs
Let drivers not put it down

% M

Full Featured

« 16 driving functions: automatic overtaking, onfoff-ramp,

YIHANLG.AI

road network switching, efc
10 parking functions: home-AVP (1000 meters), etc.

Cost Performance

Fully develop the potential of TDA4, offer single/dual
TDAA4 options, and realize high-level functions at lower
cost

Good Experience

Abundant S5R11V+12USS configurations + advanced
fusion perception algorithms enable centimeter-level
control accuracy and create immersive experience

High Security
With CNCAP & ENCAP five-star ratings, improve active
safety capabilities as much as possible

« Evolutionary

‘Support data backhaul and online OTA updates

Source: YIHANG.AI
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YIHANG.AI’s Intelligent Product Roadmap

YIHANG.AI's Intelligent Product Roadmap

Scenario-centric Autonomous Driving Product Lines

Basic ADAS &
Integrated APA

44 5 BN 19 HE

L - ]

Fully Self-Drivin
ADAS & Remote Navigate on [anl iyt
Parking Assist Autopilot (NOA) &

S0P in 2019Q3 (Spawned)

SOP in 202201 (Spawned) SOP in 2022Q1 (Spawned)
EQ4 Solution

i

Vision OnlyMR1VISR1V
Mileage: over 1 billion

Verticallparallel/oblique

Automated Valet
(RPA) Home-AVP (HAVP) Parking (PAVP)

Single TDA4 Solution Dual TDA4 Solution Dual Orin Solution

O Y @ ® >

SRI1V+4V SR11V

S5R11V3L
EMCAP 2021 5-Star Automatic HD map-independentin
Ratings overtakinglonloff-ramp urban areas
Remote parking + Long-distance home- Parking lots support
obstacle avoidance AVP

crowdsourced mapping

¥ 1T HANDG. A

SOP in 202204 (Designated)

Source: YIHANG.AI
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The driving and parking integrated domain will fuse with the cockpit domain

As automotive E/E architecture evolves
from the distributed to the centralized,
large computing power chips are mounted
on vehicles and some domain controller
functions have been integrated, for
example, the integration of vehicle control
unit (VCU), body control module (BCM),
and some gateway functions, and even
the fusion of driving, cockpit and body
domains.

Desay SV's IPUO3 integrates gateway and
VCU. The company plans to integrate
autonomous driving and cockpit domains
into its next-generation driving and parking
integrated domain controller IPU04-PRO.

Driving and Parking Integrated Solutions with Cross-Domain

Driving and Parking

Integrated Domain
Controller Supplier

Desay SV

Freetech

EnjoyMove Technology

Technomous

Fusion

Driving and Parking
Integrated Domain

Controller

IPUOS Gateway, VCU

To integrate cockpit

IPUOA-PRO :
domain
ADC20 Integrate DMS
controller
DCU 3.0 Integrate smart
gateway
iECU1.5 Integrate driver

monitoring function

Source: ResearchInChina

Cross-Domain Fusion

Apr. 2020

Planning

2022

2023

MNov. 2021
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The driving and parking integrated domain will fuse with the cockpit domain

Freetech ADC20, a driving and parking Freetech’s Driving and Parking Integrated Domain Controller

integrated domain controller product, ADC20
integrates driving domain controller, parking
domain controller and DMS controller.
ADC20 supports an 8MP front-view camera
and freespace algorithms used to detect
passable areas. Coupled with HD maps,
high precision positioning and rear-view
camera, it at most enables highway NOA
and AVP functions. It has been designated
by a first-tier OEM in China and is expected
to be produced in quantities this year. OTA
updates will be available subsequently.

Source: Freetech

In the future, the evolution of automotive EEA and SOA will be accompanied by the development from centralized domain controller and
cross-domain controller to vehicle central computer and intelligent zone controller, eventually realizing vehicle-cloud computing. The central
domain controller therefore will pack a computing platform with higher integration level and greater computing power to support more
complex sensor data fusion algorithms for higher levels of autonomous driving.
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The full-stack self-development + data-driven mode accelerates the implementation of driving

and parking integrated solutions.

In the phase of mass production, for the
software and hardware in an autonomous
driving system are highly coupled, the full-
stack self-development allows better analysis
of technical problems in the R&D process and
meets the customization needs of automakers.
In addition, collecting an enormous amount of
operational data of real scenarios facilitates
iteration of autonomous driving data and

technology and thus builds a closed value loop.

As a result, driving and parking integrated
solution providers race to apply the full-stack
self-development + data-driven approach to

accelerate the implementation of their solutions.

Deployments of Driving and Parking Integrated Solution Suppliers
in Full-Stack Self-Development + Data-Driven Mode

Vehicle Models with | Autonomous Driving
Full-Stack Self-Development Deployment Data-Driven Deployment Driving and Parking Revelopment B -
Integrated Solution Leapfrog

The company boasts technical competenceThe company has self-developed

in end-to-end intelligent driving fromand built an object storage center

perception, prediction and planning toand a data center for distributed

control execution, as well as data iterationcomputing power clusters, in a bid
Freetech capabilities. Its R&D centers and intelligentfor efficient iteration of data-driven Geely, Lynk & Co A
manufacturing and testing centers lie inalgorithms based on scenarios,
Hangzhou, Tongxiang and Shanghai. higher algorithm integrity of each

functional module, and robustness
of system algorithms.

Since 2004, the company has begun toThe company implements a data-
independently develop visual perception anddriven wvehicle-cloud integrated
fusion algorithms. Its self-development hassolution that enables functions,
extended to multiple algorithms includinge.g., wvalue data terminal-cloud
prediction and screening, planning andintercommunication, algorithm
control, mapping and positioning, and HD self-evolution, cooperative
map fusion. Its perception platform cowversapplication of intelligent driving
various types of sensors such as wvisualcloud platforms, vehicle-cloud SOA v
sensor, radar, and laser. The self-developed services and unified scheduling.
S0OA-based autonomous driving software
architecture features flexible algorithm
deployment, service discovery and
subscription, wvehicle SOA communication
and so forth, and has functional safety and
cybersecurity development capabilities and
qualifications from process to product.
The company builds perception, decision,As of May 2022, YIHANG.AI has
planning and control, and software andmass-produced and taken 100,000
hardware development capabilities, andwvehicles on roads, and
constructs a R&D center and a dedicatedaccumulated more than 1 billion
autonomous driving camera factory inkilometers of driving data.
Suzhou

Connect full-stack capabilities from R&D ofSelf-developed data closed loop

Neusoft
Reach

SAIC MAXUS,
Weltmeister, W
Volkswagen, etc.

YIHANG.AIL

iMotion core algorithms, software and hardware toand cloud platform network —inEn LrERE e v
"\ N N . . Motor, etc.
system integration, testing and verification.
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The full-stack self-development + data-driven mode accelerates the implementation of driving

and parking integrated solutions.

Self-developed perception + full-stackThe company develops hook

system control algorithms to hook back typical
and waluable data for simulation

Maxieye tests and product  function - Vv
iterations, and eventually

synchronizes them to products
over the air.

Self-developed full-stack software Develop the MANA dataTaNK 500, Haval,
Haomo.Al a)gorithms intelligence system. Mocha, etc. v
Full-stack development of driving andIndependently develop the
Hong Jing parking integrated domain  controllerHyperion Data Infrastructure data 2021 Li ONE v
Drive  products from  hardware system  tocloud platform.
underlying software
Self-developed middleware Max05S Create the One Cycle data closed
Nullmax . v
loop.
The company has built a closed loopBaidu AMNP implements a closed-
Baidu covering underlying computing power,loop model based on the sameWeltmeister wWe, v

software and hardware development, etc.  architecture and data homology asBYD, Voyah, JIDU
Baidu Robotaxi.

The company has made a complete layout Cooperate with GAC to empower
from wvehicle-by-wire and multi-sensoriteration and upgrade of products

ekl technologies to wupper-level autonomousand technology through GAC's s v
driving core algorithm modules. data access.
The company has full-stack autonomousBuild a data closed-loop cloud
driving core technologies, including platform.

AutoBrain perception, decision, control, planning, ] v

prediction, map-based positioning, domain
controller, cloud operating system, cloud
computing platform, etc.

Source: ResearchInChina
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iMotion’s Big Data Closed-loop System

For example, iMotion’s IDC, a self-developed driving and parking
integrated domain controller, can provide L2+ intelligent driving
experience. As concerns hardware design, it complies with ISO . ., . - .
26262 ASIL-B(D) functional safety requirements and allows iMotion’s Big Data Closed-Loop System Drives All-Scenario

continuous iteration and upgrade of scalable platforms with great Implementation

computing power. As for software architecture, it offers SOA- -
oriented software architecture, presets basic software, standard

middleware and various development tools, and deploys layered Embed Shadow Mode + Private Gloud
software architecture for efficient decoupling of software and data screening algorithms;

<> only record and upload —
hardware. na valuable data according to -

" tha needs for driving Data

. . scenanos and algonthms. andasm

A set of data closed-loop system released by iMotion can collect a . M o
mass of data and haul them back to the cloud platform, improve __& +ii) i s
function algorithms, realize constant product iteration, and ensure ) /q\

SOE‘: OEM/AM 4AGI5G
the safety of NOA. Vehicle Data

. 8
iMotion’s self-developed data closed-loop and cloud platform ' E:;:'w
network adopt the native cloud architecture design approach which -'% — Classification S
is scalable and enables interconnection with the national central RED Phase: Hard Disk
cloud platform, so that the data of vehicles equipped with iMotion’s Collection
solutions can be traced and monitored.
The solution is scheduled to be delivered in the third quarter of A

S P)
FOTA

2022, and has been designated by Chery and Eezi Tech among
others for their production vehicle models.

Source: iMotion
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