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William ZendLicentiate of Engineering) and Roben Automotive

Married with one daughterand one son- Live in Torslanda/Gothenburg, Sweden

A 30+yearswork experiencecross anumber of industry segments
A Industrial automatiormainly

A 7+ years R&D in ABB SwedeRrocess Automation and Substation Automation

A System engineer
A Member of Swedish national technical standardization committee SEK/TK 65
A 10+ years with ABB China (Beijing and Shanghai)
A Cross a number of industry domains e.g. Metals, Oil, Gas and Chemical, Pulp & Paper, Miming, Marine

A number of roletaking as Automation Technology Specialist, DCS Product Manager, Functional Safety Champion, Sales &Midakgtngeam & Busines:
development and management, Technical Standardization Leader

A
A Leadership roles in key regional technology associations (FF and PROFIBUA/PROFINET)
A Member of national Technical Committee SAC/TC124 and itC8oimittees (SC4 and SGlBunctional Safety centered) in China

A 5+ years in CEVT (China Euro Vehicle Technology AB) since Sept. 2017

A System Safety Manageent atboth system level (powertrain domain) and vehicle level
A Participate in and lead a number of product development projects from system safety perspective
A System Safety support in various forms (training, evaluation, standard clarification, etc.)

A Roben Automotive ABn 2nd half 2022, be part of the golobdROBENNetwork
A CEO and Founder
A Technical and Management Consultancy
A System Safety Management in product & process development



https://roben-automotive.com/

Examples of international conferences ROBEN presented in recent years

Roben staff is on various SAE and VDA conferences and standardization committees
Also, Roben is a frequent speaker at a variety of events. Some highlights:

The cure for overgrown process garden, or why engineers give up with ASPICE
SAE World Congress 2026, Detroit, MI, USA (scheduled)

The challenging balance between regulations in RMI, EU7 Anti-tampering, R156 SW Updates, R155 CyberSec, etc.
SAE OBD Europe 2025 - Porto, Portugal

Euro7 On Board Monitoring & Virtual Sensors
SAE OBD Europe 2023 - Prague, Czech Republic (in cooperation with DEP)

Design considerations fail-operational steering system
SAE OBD Americas 2022 — Anaheim CA, USA (in cooperation with Chassis Autonomy)

The ever-changing powertrain— OTA changes in powertrain lifetime
SAE Powertrains & Fuels 2022 — Krakow, Poland

Diagnostics & Safety concept for a two-speed e-axle
SAE OBD Europe 2021 - Digital

. . — — - R®BEN
Driver behavior assumptions in safety situations for automated driving
IQPC HMI/Interior for automated vehicles - Berlin, Germany




Statement

What to be presented is based upon my own observations
personal views

System Safety
In an extended contexteyond technology only
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China Auto industry in the global context

A Largest global automotive market by production & sales

A 31M+ units in production and sales in 2024
A 22.89M+ units passenger card0.9M NEVs (47.7%)
A 6.41M units exported (led by Chery Auto.)

A NEVs & ICVs are national strategic priorities
A 60% of global NEV sales
A 70%+ of global EV batteries made in China

Strongindustry policiesand supportmeasureqsubsidies&
iIncentives)aswell ascoordinatedimplementation

Extensive EV supply chain & dynamical&ctems
Comprehensive Infrastructure teqated

Innovation &Entrepreurship; Result oriented

A Leading in Al together with U®atadriven Iteration
A Fast development cycleBusiness Scale

A Undergoingconsolidation

o o Io e

Safety& Cybersecurity & Data Privamymainvery essentialaspectsof NEVandICVs
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Sandard-equipped penetration rate of L2 and L2

ADAS functions in China's passenger car marke
A 48% (66.4% for NEVS) in 2024

A 56% (82.6% for NEVs) in H1 2025
A >7%L2++
The number of charging piles in ChiaatUSA
A CN: 4.096M (public} 12.04M (private) by H1 2025
A 12.82M (3.6M public + 9.25M private) in 202
A EU27: 0.88M i(public) in 20241M+ in Jul. 2025
A USA: 0.37M expected in 2025

The number of 5G base stations in ChEAUSA
A CN: 4.251M (public) 4.55M by H1 2025

A EU27: 0.5Mn 2024
A USA: 0.34M expected in 2025



LIDAR deployment plays an important role in ICVs for safety

2024 VS. 2023 LIDAR MARKET SHARE * ROBOTAXI LIDAR MARKET — 2024 VS. 2023 MARKET SHARE*
Source: LIiDAR for Automotive 2025 report, Yole Group

Source: LiDAR for Automotive 2025 report, Yole Group

2023 (inner) vs. 2024 (outer) 2023 (inner) vs. 2024 (outer)

Others including Seyona,
Valeo, Waymo...

Hesai
33% Robosense
12%
2023: $123M

24%
2023: $538M
2024: $859M 2024: $166M
Hesai
Waymo o,
Huawei . y14% i
19% y LV
G Robosense
24% * Based on Yole Group's estimation.

* Based on Yole Group's estimation.

In 2024Hesaidelivered 501,882 iDAR$or
A ADAS456386 units ) ) ) )
MercedesBenzwill useLiDAR$rom Hesaifor their

A L4 Robotaxg top Robotaxi companies useS & LiRAR&vith 61%market share
A WeRide Ponyai, Baidu Apollo G®iDi Zoox Momenta, AutoX etc. future vehiclessquipped with DRIVE PILOT system

A Industrial Robots
In China, over 150 production models already use LiDAR,USD25K toUSD120K vehicles

Src Yole Group



https://www.yolegroup.com/industry-news/lidar-industry-enters-mass-adoption-phase-hesai-remains-leader-in-global-market-share/

A briefing of China NEVs and ICVs Evolution History Global New CaalegJan. Jun. 2025)

. . . . .. . ") = T
Strategic blend of policy foresight, technological breakthroughs and visionary leadership 202551 ~6AZHRMEEMAIIE
Hi#& Et HE (h%) |AxX
Key Milestones and Policies 1 *H 554 7%
1 Early Policy Foundations (2001-2012) 2 AR 440 1%
863 Program (2001) 3 fmﬂ—’;ﬁt_‘gﬁmz 365 %
China’s first systematic R&D push for EVs (Hybrid, BEV and Fuell Cell} - "Three Veertical, Three Horizontal" framework 4 iﬁm 208 8%
Laid a groundwork for core competencies in batteries, motors, and control systems (Three E} 5 Stellantis 266 7%
Ten Cities, Thousand Vehicles Pilot (2009) - _ = _ _ _ E) ) }g_ﬁ_ — _‘ilj == 1%
Deployed 10K NEVs across 10 cities by 2012, primarily in public fleets, to accelerate market adoption and infrastructure development. B i ” T A= ~
2012 Industry Development Plan f\’ - tt:EEL 214 33% DA
Settargets for NEV sales (0.5M units by 2015) and established R&D priorities, including battery energy density improvements =& ___ gfu_ _______ ]?1 _____ 2% - -
2 Market Expansion and Global Competitiveness (2013-2020) 9 AH 178 -5%
NEV Purchase Subsidies (2013-2022) I{ey Figures 10 67'( 163 2%
___________ -Directoansumer incentives spurred annual sales growth fy Policy Architects 11 = P 161 -6%
:~— Tesla Gigafactory Shanghai (2019) ‘_:, Wan Gang
_____________ The 1st fully foreign-owned EV plantin China- - = - = =~

As Minister of Science and Technology (2007-2018), he championed the 863 Program and NEV subsidies, earning the title "Father of China’s EV Revolution

It has catalyzed domestic supply chains, with 95% local ct

Dual-Credit Policy (2017) ; . "Father of China’s EV Revolution” as named

Mandated automakers to meet NEV production quotas or Li Kegiang
3 Post-Subsidy Innovation and ICV Integration (2021-Present) Professor in Tsinghua University pushed for ICV standardization and the "Made in China 2025" initiative, prioritizing EV-ICV integration.

2021 NEV Industry Plan 2 Industry Titans
Targeted 20% NEV sales penetration by 2025 (achieved in. Wang Chuanfu (BYD)

New Infrastructure Push (2020) Transformed BYD from a battery maker into a vertically integrated EV giant, with 2025 sales 5.52M units expected (4.27M in 2024)
Invested USD 150B in 5G, V2X networks, and smart roads, Elon Musk (Tesla)

Data Security Regulations (2022):

His Shanghai Gigafactory forced domestic automakers to innovate and globalized China's EV supply chain
Standardized ICV data management, balancing innovatiot Li Shufu (Geely)

Acquired Volvo Cars and Lotus, leveraging their tech for Zeekr’s premium EVs and Geely's L3 autonomous systems
Technological Breakthroughs

Batteries: From D g Domi 3 Innovators
1 atteries: From Dependency to Dominance He Xiaopeng (XPeng)
BYD Blade Battery (2020)
- . . - Developed the XNGP system and partnered with Volkswagen on EE architecture, marking China’s first core tech export to a global OEM
Revolutionized safety with a structural design that elimina - -
CATL’s Qilin Battery (2022): Zhu Jiangming (Leapmotor)
Achieved 255 Wh/kg energy density, enabling 1,000 km ran Deep Vertical Integration with efficient R&D creating cost-effective smart cars like the C10, with 2025 sales up 107% YoY.
Solid-State R&D Partner with Stellantis for global push
Tsinghua University’s professor Quyang Minggao led brea Yu Chengdong (Huawei)
2 Autonomous Driving and Al Built Huawei's smart car unitinto a USD 10B business, powering 15+ car models across 8 brands

Baidu Apollo (2017)
Open-sourced its L4 autonomous platform, partnering with FAVW and BAIC to deploy Robotaxi fleets in 30+ cities. By 2025, Apollo Go had completed 10 million rides

Huawei ADS 2.0 (2023) Local brand®utplay the international brands
Eliminated reliance on high-precision maps, achieving city navigation in 50+ cities. lts "one-size-fits-all" solution powers AITO and Chery models . . . . . .
XPeng XNGP (2024) which are seeking inspirations & cooperation
Adapt end-to-end Al architecture and supports NGP (Navigation Guided Pilot) for Highway, City and Valet Parking - Lead Al-Defined- Vehicle development via Data-driven
3 Electrification of Core Components from the Iocals

BYD’s SiC Chips (2021)

Reduced powertrain energy loss by 70%, breaking Infineon’s monopoly and supplying Tesla
CATL’s Cell-to-Chassis (CTC) 8

Integrated batteries into vehicle frames, boosting range by 1% and slashing production costs



Examples of business models: Competition & Cooperation
HuaweieFiveRealms of HarmonyOS Intelligent Mobility
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YANGWANG U9 Breaks Global EV Top Speed Record

Denza Serie¥angwandgseries (U7&U8&U9) World Recc
https://www.voutube.com/watch?v= CWmelFU9os


https://www.youtube.com/watch?v=CWmQpiFU9os

Briefing on Xiaomi Auto
China Speed

A

o o

T T

In Mar. 2023 Xiaomi announced to start car busine€n 1 Sept. 2021, Xiaomi
Automobile Co., Ltd. is registered with RMB 10B.

On 19 Mar. 2024, the Xiaomi Automobile Super Factory was officially inaugurated

in Beijing with an annual production capacity of 300,000 unifsafid 24 phases)
Integrated Die Casting Technology

Xiaomi SU/ positioned as premium all-electric performancesedanwas officially
releasedon 28 Mar. 2024 ¢ 135000units deliveredin 2024

A 2.78Sfor 0-100km, 265km/h, 800V arch for ultra-fastcharging
A & { dzLJ$ XJID linediNPpetingTesla3 and PorscheTaycan

XiaomiYU7 (SUV was releasedon 26 Jun 2025 with its pre-orders exceeding
289,000 units within 1 hour of the officialopening

On 10 Jul 2025 the cumulativedelivery of XiaomiAutomobile exceeded300000
(0.3M) units ¢ RMB30B+spentwassaid

XiaomiD N2 dmial®et value placed3 in the world right after Teslaand Toyota
andaheadof BYD

Expectedo becomessingleseasorprofitable in 2" half of 2025

Setup a robot laboratory in 2021, and later launchedproducts like the bionic
guadrupedrobot CyberDogand the full-sizehumanoidbionic robot CyberOneln
April 2023 Xiaomiregistered& established'Beijing XiaomiRobotTechnologyCa,
Ltd." - 240+ robot-related patentshavebeenfiled up to 19 Aug 2025

Xiaomi integrates its tech in smartphones, smart homes and smart vehicles to
build a full embodied intelligence ecosystem covering perception to execution.

Rank *

Name

Market Cap

Price

Today Price (30 days) Country

B gy $1062T  $32031 f”’\/\v/m = USA
2 @ Toyota $258848  $198.60 M ¢ Japan
3 (@) Xaom §171798  $6.69 N S W China
4 = BYD $135918 $1507 ﬂ\_g ® China
. :F»efra“ $84028  $47150 - 1.80% “’”\M 11 ltaly
6 () BMW §64448  $10587 /M'\\//$ = Germany
7 (&) Mercedes-Benz $60758  $63.10 - 0.04% W = Germany
g () Volewagen §58158  $117.17 /\«Njf\/f m Germany
9 General Motors §54328  $57.06 ' /‘_\/"’V‘/ = USA
0 S Maf'F‘ti Suzuki India §51458  $16365  ~0.04% ,Wf o Idia

"Human x Car x Home" smart ecosystem

10



62025 China Driverless Car Industry Market Environment Analysis and CoBshengo{ dzNJJ S &

2. Consumer Attitudes and Acceptance

* 42.31% of Chinese consumers believe driverless cars are safer than human-driven vehicles, while

31.98% still favor traditional driving 1 .

* 69.5% of consumers express willingness to purchase autonomous vehicles, indicating strong market

potential ‘1.

* However, 62.73% of consumers are concerned about recognition and reaction capabilities, while

45.39% worry about legal liability issues 1 3. Technological and Policy Developments

* China is advancing in Al algorithms, high-precision maps, and automotive-grade chips, with

government policies supporting demonstration zones and regulatory improvements 1 .

* L2-level autonomous driving has reached 50.56% penetration in new energy vehicles, while L3/L4

remains in testing phases '3 .

* By 2030, 85% of vehicles in China are expected to have L2+ automation, with 35% reaching L3+ 1.

4. Industry Challenges
» Safety and technological maturity remain key bottlenecks, particularly in edge-case reliability and
data security 1.

¢ Legal frameworks for accident liability and privacy protection (e.g., 65.81% fear personal data misuse)

need strengthening ‘1 6. Src iiMediaResearch



https://report.iimedia.cn/repo3-0/57840.html?acPlatCode=IIMReport&acFrom=recomBar&iimediaId=106886

Some of key Words in China 2025

Whenwalkingon thestreetin China youdeel quiet and lessmellof emission¢ dueto rapid EV adaption in China
NEV igonsidereda default and a norm in ChirggNo onetalk aboutit

Involution "Equal Access to Intelligent Driving" Al-DefinedVehicle

Intelligent Driving

DeepSeek 2025 L3
Equal Access to Al Smart cockpit Enato-End Al 2025 is expected to see the start of
mass production of L3 AD deployment
Vehiclec Roadcg Cloud Integration
Low-Altitude Economy Emboddiedintelligence

&
SafetyFirstc A shift from InnovationFirsttriggeredby the SUhighwayincident on29 Mar. 2025
Regulation& LawEnforcement

12



Xiaomi Incidents and actigakings by the Government

Xiaomi SU7 Anhui High-SpeedCrashin NOA (Navigationon Autopilot mode in Mar. 2025 it collidedwith road barriersduring highwayconstruction,killing three occupants The@ S K A
doorsfailedto unlock,andthe battery exploded trappingvictims While Xiaomiclaimedthe driver had manuallytaken control before the crash,the family allegeddesignflawsin the locking
mechanismand battery safetyprotocols Thisincidentexposedvulnerabilitiesin autonomousdriving handoverprotocolsandbattery thermal management

January 2025 Recall and OTA Issues

Xiaomirecalled12,521 S vehiclesdueto softwareglitchesin intelligent parkingassist which causedmisjudgmentsof static obstacles Thecompanyresolvedthis via OTAupdates but the
incidentraisedconcernsaboutunregulatedsoftware updatesand productionquality control.

Government Measures Posghcidents

a). Regulatory Crackdown on Autonomous Driving Claims

Terminology Standardizatiod Ly ! LINAf HAaHpX GKS aAyAadNE 2F LYRdzZAGNE |/ &ipyF¥RNAIRIK DA(IBEKE R §/ R

I dzi2zy2Y2dza RNA QDAY A0 (d6nbhBdassktynge davihmstead. Features likealet parkingandremote controlwere prohibited from being marketed.

OTA RestrictionsCompanies must novegister OTA updates with regulatond cannot push a2 706 NBSHyperORL82 WpilaiJuly 2025), which added
(false acceleration prevention), was one of the first to comply.

b). Safety Standard Upgrades

Battery Safety MIIT revised th&lectric Vehicle Battery Safety Requiremergguiring batteries toesist thermal runawaywithout fire or explosion. Tests now includgernal heating

triggersandbottom impact resistance

c). CybersecurityTheAutomotive Cybersecurity Technical Requiremggitsctive 2026mandate encryption for vehicl®-cloud data and thirgparty auditsof software ecosystems.

d). IndustryWide Reforms

L3 Automated Driving Pilotdn April 2025, China launched L3 certification pilots in 9 cities, assigning accident liability to automakers wheimh3sfomct

Driver Training MandatesMIIT now requires EV manufacturers to offiere advanced driving courses

.NRBIFRSNJLYLIX AOIGA2ya F2NJ/KAYlFQa 9% LyRdzaiNE

a). Regulatory Paradigm Shift

¢KS - AlF2YA Ay OA R Stiaisidion frodhidrdtatondrsi t& safety-fikstiggvereaaice Companies likdllOandXPengK | @S F2 t £ 2 ¢ S Ruoluntary 2cdllsadusef S
education programs

b). Consumer Trust Challenges

A 2025 survey by the China Consumers Association 188%dof EV buyers distrust autonomous driving clajrap from 42% in 2024.

c). Global Ripple Effects

/| KAYlFQa ai0NROGSNI adlk yRINRA | NB WNRIS5dadbheiaduytyTerifigatiof Ng I i A BRWE KB NS @A xizbiettbe-AiEl pdai MBS S silds

Conclusion

The Xiaomi SU7 incidents and government responses undersdéré y I Qa S @2t Ay 3 | LILIINBIF OK G2 avYl NI Y20 A Whilé Xasmi ad wantBexsk
immediate crises through technical fixes and PR campaigns, the industry must natrigéte oversight heightened user expectationsandglobal regulatory convergencerhe coming, ,
years will test whether China céralance its ambition to lead EV innovation with the imperative of public safety



Landscape of Automotive Regulation and standardization on CASE
NEV and iCV In China

- -

- @ RESERAHRFOERAF]
A, China Automotive Technology and Research Center Co, Ltd.

~—_
-~

1998 Global 1997 Vienna
Agreement Agreement

1958 Geneva
Agreement

UNECE Inland Transport Committee

World Forum for Harmonization of

H H Infi |
Vehicle Regulations working groups

INTERNATIONAL.

1

1
I
GRPE ON POLLUTION AND ENERGY workine! oroups !
1
GRSG ON GENERAL SAFETY PROVISIONS i eroups

UN GTR on ADS

PARTIES
o
2
g

ISO 34505:2028()

ON AUTOMATED/AUTONOMOUS 5 Informal
AND CONNECTED VEHICLES working groups

U]
2 GRE ON LIGHTING AND LIGHT-SIGNALLING 'w"f,‘:L?,‘,g'ngs
Road vehicles Test scenarios for automated driving x
o Informal
systemst Scenario evaluation and test case generation = ~ GRBP bz iz working groups
Infi I
GRSP ON PASSIVE SAFETY 8 Working groups

With developmentof vehicle connectivity and smart city ITU has further advancedand integrated into the automotive industry

ICVsectorhasbroughtg 2 NJI3 Rajbéstandardizatiororganizationsver closetogether o
A e-call / K A YAlla@aiand Xiaomihave

A ExpertGroupon ADS successfullgxtendedtheir ICT
,§ GV2X(LTESG) o businessnto new auto CAS&omain
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RegulatoryCompliances a MUST faany CASkehicle = )

UN R156 GB 44496
SWUpdateand SUMS UN R155 [GB 44495

Cybersecurityand CSMS
IS0 24089 (SUE) ISO 21434 (CSMS)
ISO 27001 (ISMS)

UN R157 ALKS
w/ SafetyMan. System (SMS)
ISO 262625B/T 34590
ISO 21448GB/T 43236
ISO/SAE 21434

1SO 24089 UN R79

Additional ADAS/AD steering equipment
UN R171 DCAS (L2)

w/ SafetyMan. System (SMS)
ISO/TR 5083 (L3 & L4)

(EU) 2019/2144 G¢
/GB 7258

GBI/T 44721-2024 (L3 and above)
MIIT/CAQC certification
GB 44497

Al Safety and AIMS More X

ISO/PAS 8800:2024

Local regulations
: : EU 2018/858 (RMI)
DlagnOSUCS China MOT Disclosure Rules

Repair Info GB/T 16739
SAE J1979-x/GB/T 18344-x

ISO 14229 UDS/ GB/T 40822

Operational Safety
for DCAS and AD

(EU) 2024/1689 Al ACT
ISO/IEC 42001 AIMS

R83 / R49 / R154 + local regulations
SAE J19790 SAE J1979-x/GB/T 18344-x
1ISO 14229 1ISO 14229 UDS/GB/T 40822 15
GB 18352.6
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Waylmo Volvo Autonomous % MR Apollo Go
Cruise SE Solutions (VAS) SIEHI{T WeRide
Tesla Scania Autonomous N EFT Pony.ai
) ) Motional SE Transport iR B{TAutoX autox.ai
Baidu AD team created dedicated to L4 Gatik o o
» =8 swsssrase; R Kodiak Robati . o] = e
Qiﬁgﬁggﬁ HRRZARERAREN at N22SOul »QUSKY 2FF o IaZ obotics SE Einride DiDi Autonomous Driving
AR, BE quietly by Apple in 2014 00X DE MOIA $24958% QCraft.ai
FRBEAA KA —— Nuro DE Holon FatRHE WESTWELL
Aurora Innovation Fernride .
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________________ HU aiMotive q uawel
~70n 5 Jul. Baidu Apollo 1.0 has also become the first FI Sensible 4 _ﬁ]iilﬁfﬂi M°me"ta_
»  mmeosswes; ~ systemlevel open source in global AP TC7KIRAT DeepRoute.ai
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?  EESASEERRLETEEMBASEMALT Honda Legend Hybrid EQ &  d.3tc@vtifiéd in Jin Mar. 2021 KR Hyundai Mobis il oapay
_____________ KR RideFlux EIFRRAR TuSimple
» -~~~ Argo Al(Ford + VW) shut RN KR Mars Auto ﬁfégqu:u: )
BEL3. LAmM R 988 _ down inOct. 2022 ! IR MohileEye i ﬁ‘f&ﬁiﬁm i.ai
7 Tl T S I Ry ==
QSR AR IR DRIVE PILCilom M-B certified for Senisé Inceptio Technology
Ak | BEMARRTANEANNEESSRIGHX SAE L3 for the US market in Sept. 2023 faan SIEHE
RREHLHRASDRRERES K BMW Personal PiloL.3in Nov. 2023 »- Surrey Technologies
yy  ERELMES REEARSHES, RUTNE Apples A G KRNI 6 fﬂiv\/ FEAF2NY AL Q& ! ‘ atay3
NS EANSENS S RCybercablEAR ¢ Permit on public roadm Sept. 2024; "
IR FhEIzo * < GMdiscontinue its Cruise robotaxi pregram in Dec. 2024 after
USD 0B+ investment _ — - -~ - " e Mo e .
; TR L Wit i Lt rFE ) ] ) ) .
Multi-Sensor fusionvith LIDAR VisionOnly

WeRidewas listed on NASDAQ on 25 Oct. 2024, becoming the world's first Robotaxi stock.

Waymocompleteda USD $5.6B financing on October 25 Oct. 2024 following its parent company's
commitment in July to a mulyear USD5B capital injection. . .
Horizon Robotictistedon the Hong Kong Stock Exchange on 24 Oct. 2024 the largest technology IPOin ~ ENdto-End Amodels(e.g VLA)ntegratePerception and Plannimgodules

Hong Kong stocks that year A Learningpasedwith morequalitydata
2024 is seerhe first year of AD implementation 16

isseenconservative & safetfirst path for ADS by Tesla



China National Automotive Standards System Diagram (2025 ed.) published by CATARC
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Standard Coordinates Industrial Development
A unified, safe and interoperable national framework

®

»

Definition of ICVs

* Vehicles that are designed with advanced
features incl. environmental perception, self-
decision-making and automated control, or
interaction with external information, and even
collaborative control functions.

Standard System of Internet of Vehicles in China

Ministry of Industry and Information

Technology of the People's Republic of China &% Republic of China

National Internet of Vehicles
Standard System Construction

The Ministry of Public Security of the
People's Republic of China

Standardization
bl ¥% Administration
Guidelines

Information & Electronics & Intelligent
Communication Services Transportation
1 1
1 1
' - .
p::‘:':tzzdi:‘nzzog'_,:’ published in 2018 published in 2018 published in 2020 published in 2021
N . 4
Technical logical architecture of ICV standard system

Intelligent
Management

Intelligent &

Corinected Vehicles of Vehicles

Ministry of Transport of the People's

Ultimate goal of ICVs

Mobile Terminal

Intelligent Connected Vehicle

Sensing & Communication ‘:
i
i
1

Technical support ¢

+ lateral: three layers of technical
specifications to support ICV functions

+ longitudinal: two layers of basic
specifications to guarantee the safety
and the security of ICV

LiDAR, millimeter-wave radar, camera,
wireless communication, satellite
communication

- v J

Interdisciplinary collaboration

A1) uabyEau)

4110S 2@ fQ194e5 |euonduny
Aundaseieq g Hundasiaghy

+ Considering the technical correlation
between ICV and transportation,
communication, electronics and other
fields

Mobility service

The driver can be completely replaced, to
achieve safe, efficient and energy-saving
driving with zero casualties and zero
congestion

»  ZERO Vision SE
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ICV Standard System in China (2023) @R i
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Goals and phases of ICV standard system

Support the general functions of combined driver

assistance systems and automated driving stanidaidi 1004

+It covers standards such as ADAS, general requirements of @
automoted driving, connected functions and operating systems,
high-performance computing chips and data applications.

Support the coordinated development of \

individual intelligence and connected driving
standards 140 +

+With standards implementation effect evaluation and dynamic
improvement mechanism, a vehicle-road-cloud coordinated
development will be strengthened with full full scenario application.

A
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VehicleRoadCloud Integration
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VehicleRoadCloud Gllaboration

The inevitable way to achieve higlvel Automated Driving

Improvingtraffic safety and efficiency,enhancingthe capabilitiesof assisteddrivingand
autonomousdriving, promoting data closedloop, and driving the digital transformation

of the whole society
A Improve trafficsafety andefficiency

A Beyondvisualrange cooperative perception reduces traffic accidents
A Path planning reduces congestion, intention sharing reduces waiting, etc.

V-GR Multi-Element Fusion

A Empower single vehicle intelligence for Scenarios that can't achieve or hard do well 5+ B+ B SEER
A Beyondvisualrange cooperative perception: occlusion, long distance =17 .
*
A Swarm intelligence: intention sharing, platoon following, etc. AL fw““ﬂﬁﬂw iﬂi,ji . g 2
R 5 g

A Sharing of Computing Power

A Helpsolvethe problemsof insufficientdata anddifficulty in data sharing

A Relying on Roa@loud data, generate data that can be used for AD testing and training, significant g : / - *
alleviating the problem of insufficient data for vehicle companies. 1 ’—ﬁ ““\\

A The willingness of VRCI pilot cities to share data is much higher than that of vehicle companies

A Promote & facilitate theligital transformationof society

A Leverageand makefull useof the achievementsand infrastructuresuchastransportationdigitalization,
traffic managementdigitalization, and urban digitalization As a typical data application field, the

integrationof vehicle,road and cloudwill continueto promotethe processof digital transformation




VehicleRoadCloud Integration Standard System
Group Standard T/CSAE 295:2023_China Society of Autobragiveeer¢GSAE)
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VehicleRoadCloud Integration Deployment Pilot Cities (city consortium)

BEENBSE “ERE—L RS 2024-2026
U8 KM =HE: BB o . .
Q “22022 IMain objectives
7 ~
WEGHEAX: BREBMH R (4em  Beijing
Erdos g R 1. Construct intelligent roadside infrastructure
#ibE: ®iR® HEn — WiFRe: Hh 2. Improve the on-board installation rate of vehicle (OBU)
e __ i Sy 9 3. Establish a city-level service management platform
C(n\ongqmm, 175E: AR 3’_’_'“_5 xR® 4. Carry out large-scale demonstration applications
T <” . 5. Exploring the safety applications of high-precision maps
Pary — ’ \ :
PUIIE: R 9 "‘5’* Shangl;lal 6. Improve standards and testing evaluation systems
| 9 ~—___~-
— 9 228 7. Build a cross-region identity mutual recognition system
W Kivh — ZHE: Sk
. S g 9 8. Enhance the capacity for road traffic safety assurance
9. Explore new models and new forms of business
TR ot L 2 WTE: AM-RS-ERHAS ?
PR ? _ Eachcity (or CityConsortiun)
i NO-STReRal 9 Ll A Same architecture and unified standards
e . A Constructing urbastevel infrastructure

A Leading largescale vehiclend applications

20 cities withdifferentiatedtestingsfor intended scenarios
"VehicleRoadCloud AHldomain Collaborative Intelligence"
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DBS50/T 15742024 ("

Reieased by Chongging iocai government

DB50
E K ® % B & &

DBSO/T 1571—2024

AR ’00(0
Nt e
-\@
o
4 - - 14 2024 .06 - 14 318

WMASFHHBMWWRNS =25

Regionaffirst: Localstandard

Alignswith GB/T but adds/ K2 y 3 |j
geographicchallenges(vs 1SO 2273 a
genericlow-speedfocus)

GV2X integration required

ISO 227372021 Intelligent transport systems T
Lowspeed automated driving (LSAD)systems for
predefined routes 1 Performance requirements,
system requirements and performance test
procedures

Test Specificationfor AutonomousDriving
Functionsof IntelligentConnectedvehicles

ChongainePanlonoBridge
ey - —————

—ji] == o

8D OVERPASS || HUANGJUEWAN INTERCHANG
Chongging
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https://www.bing.com/videos/riverview/relatedvideo?pglt=41&q=Complex+overpass+briages+in+Chongqin&cvid=9e8105f493494b299558c95d3ed3cb24&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA&PC=ASTS&ru=%2fsearch%3fpglt%3d41%26q%3dComplex%2boverpass%2bbriages%2bin%2bChongqin%26cvid%3d9e8105f493494b299558c95d3ed3cb24%26gs_lcrp%3dEgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA%26FORM%3dANNAB1%26PC%3dASTS&mmscn=vwrc&mid=10DB6B019EAF6CF8A71B10DB6B019EAF6CF8A71B&FORM=WRVORC
https://www.bing.com/videos/riverview/relatedvideo?pglt=41&q=Complex+overpass+briages+in+Chongqin&cvid=9e8105f493494b299558c95d3ed3cb24&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA&PC=ASTS&ru=%2fsearch%3fpglt%3d41%26q%3dComplex%2boverpass%2bbriages%2bin%2bChongqin%26cvid%3d9e8105f493494b299558c95d3ed3cb24%26gs_lcrp%3dEgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA%26FORM%3dANNAB1%26PC%3dASTS&mmscn=vwrc&mid=10DB6B019EAF6CF8A71B10DB6B019EAF6CF8A71B&FORM=WRVORC
https://www.bing.com/videos/riverview/relatedvideo?pglt=41&q=Complex+overpass+briages+in+Chongqin&cvid=9e8105f493494b299558c95d3ed3cb24&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA&PC=ASTS&ru=%2fsearch%3fpglt%3d41%26q%3dComplex%2boverpass%2bbriages%2bin%2bChongqin%26cvid%3d9e8105f493494b299558c95d3ed3cb24%26gs_lcrp%3dEgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA%26FORM%3dANNAB1%26PC%3dASTS&mmscn=vwrc&mid=10DB6B019EAF6CF8A71B10DB6B019EAF6CF8A71B&FORM=WRVORC
https://www.bing.com/videos/riverview/relatedvideo?pglt=41&q=Complex+overpass+briages+in+Chongqin&cvid=9e8105f493494b299558c95d3ed3cb24&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA&PC=ASTS&ru=%2fsearch%3fpglt%3d41%26q%3dComplex%2boverpass%2bbriages%2bin%2bChongqin%26cvid%3d9e8105f493494b299558c95d3ed3cb24%26gs_lcrp%3dEgRlZGdlKgYIABBFGDkyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyCAgDEOkHGPxV0gEJODk4NTlqMGoxqAIAsAIA%26FORM%3dANNAB1%26PC%3dASTS&mmscn=vwrc&mid=10DB6B019EAF6CF8A71B10DB6B019EAF6CF8A71B&FORM=WRVORC
https://www.bing.com/videos/riverview/relatedvideo?q=Complex+overpass+briages+in+Chongqin&mid=FF49A188F534304604AAFF49A188F534304604AA&mmscn=stvo&mcid=A2C91DAB826C45E6848FD63CAE037032&FORM=VIRE
https://www.bing.com/videos/riverview/relatedvideo?q=Complex+overpass+briages+in+Chongqin&mid=FF49A188F534304604AAFF49A188F534304604AA&mmscn=stvo&mcid=A2C91DAB826C45E6848FD63CAE037032&FORM=VIRE

Beljing Highevel Autonomous Driving Demonstration Zone (BJHAD)

In September 2020, Beijing decided to build Hmrel Autonomous Driving Demonstration Zone dedicated fc

L4 ADS testing The first of its kind in China as well as the world
A Utilizing VRCI Technology to empower AV function upgrades, effectively improving AV safety and traffic efficie
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