Stride Towards Digitalization,

Transforming the Ways We Move
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Transportation challenges

More traffic deaths & injuries

Annual traffic deaths: 1.19 million
Annual traffic injuries: 20~50 million

Distribution of traffic fatalities
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WHO: Global Status Report on Road Safety 2023
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» 55% of global cities have slow commutes

Serious congestion

during rush hours.

* Time in rush hour per year is 244~273 hours.

* The top 3 most congested city are Paris,
Saint Petersburg and London.
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World Urban Development Report 2022

Economic loss & Pollution

» Congestion is already costing Asian
economies: 2~5% of GDP a year.

» Transport emissions: grew at an
annual average rate of 1.7% from
1990 to 2022.

C40 Cities & IEA
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ITS: aim to achieve safe and efficient operation of road network

ITS Approaches
Efficiency Experience Sustainable

(® Comprehensive Transportation
Services

@Traffic optimization

* Integrated traffic and transport management

* Traffic violation management « Traffic indicator system - Safety governance (Sea/Land/Air/Rail)
« Traffic incident management © Congestion analysis -+ Emergency *  Public Transport Services
- Traffic distribution decision dispatching « Transportation Hub Services
+ Traffic signal control - Safety analysis * Intelligent signal « Cargo & People Transportation Services
Basic ICT infrastructure-based Platform & Data-based Collaboration—based_
(Device-Driven) (Data/Al-Driven) (TOCC: Transport Operations

Coordination Center)
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ITS Journey in China

Pilot in some cities, started the Large-scale construction of the national ITS is deeply integrated across multi-
research on the unified national “Smooth Mobility Plan” and the departments, facilitate national strategy of
standard framework of ITS national ITS platform “Building a strong transportation country”
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o 150m » Establishment of a National Scientific Research + Completed and released the framewo + 80% of cities have built traffic command center

o Institute for traffic management China's ITS . o . . 40k

€ 1oom * National unified big data resource library

> * Beijing, Shanghai began to introduce traffic « Facilities construction: 300,000 #affic signal . . . .

c . . g : * Hierarchical traffic management platform & big 20k

— 50m signal control system light, large number of e-Rolie€S & checkpoints e :

© data application in 36 megalopolis
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The journey of vehicle quantity from 10 million to 200 million, China only took 23 years.
Rely on ITS to enhance traffic management, reduced traffic accidents and deaths extremely.

Data Source: China Road Traffic Safety Forum
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Technical Architecture Overview

Apps Various scenarios and applications (on-demand)

Traffic safety Situational awareness

Traffic surveillance Checkpoint mgmt. Traffic flow Operation
Analysis evaluation

C Traffic flow Incidents
Traffic violation mgmt. Penalty mgmt. collection detection

1 Evolvable data platform

Intelligent signal
Traffic guidance
Signal optimization

Signal control

Video cloud

Reusing existing system

Cloud
Big Data Al GIS
Cloud infrastructure (cloud, server, storage, network, security, and modular DC)
1 Expandable network
Connectivity P Optical Wireless 3 A
1 Comprehensive perception
vt @ ) 8 + -0 gB ﬂ s
Perception < X~
ePolice Checkpoint Front-end Speed Mobile Incident Traffic flow  Signal light VM Integrated
camera camera storage measuring checkpoint detection detection site

radar

Technical approaches

Evolvable architecture

» Supporting increasing
applications
» Open architecture

Traffic know-how platform

* Scenarios-oriented analysis
» Decision-making support

Cost-effective & ubiquitous
network

* Mixed with IP/Optical/Wireless
» Live-network reusing

High-precise sensing

higher accuracy

more types of incident perception
Local-adapted algorithm
Live-equipment reusing



Situation Awareness: 3 cognitions improved, identify key factors of congestion
easier, and provide decision-support for traffic police

Figure out TOP congested roads, identify key causes

Cognition of road network
» Causes analysis: occasionally or frequently? Over road I I |
NS /% T capacity or other controllable reasons?
* Road network: mismatch between upstream and downstream <:| 731 <:| 1448
traffic, mismatch between entrance and exit, etc.
) ) ) Zhongshan Road
* Management: mismatch between signal control and traffic flow,
or between lane configuration and travel requirements, etc. Zhuangyuan Road Jincheng Road

Mismatch of upstream and downstream traffic flow: 1,448 PCU/h vs

731 PCU/h
* Full statistics: travel vehicles by day, by time period, local &
outside vehicles, etc.
» Travel characteristics: frequently travel vehicles, OD
analysis — ——

» Key target identification: mileage & areas of different types
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of vehicles .
T ; Public APP
Cognition of traffic patterns
e T, l L LT N _ Holiday travel guidance
<A =L L A
|7 - b e | e, . ) ) " . I
T X \\ T Z | X SJ « Traffic analysis: traffic flow composition, key route identification,
Vel 3 \
! \, - l o ) ; . . . .
i AT Y o kN OD analysis As usual data, 46,000 vehicles will travel outside on holiday from
! - « Correlation analysis: how vehicle affects road conditions, one road.
correlation between active vehicles and congestion levels APP send off-peak suggestions in advance, and 14,000 vehicles

follow the suggestions of traffic police.
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A completed traffic evaluation indicators to support closed-loop governance

Traffic Operation Map

Traffic indicator | o safety Real-time traffic display: traffic flow,
monitoring . = s monitoring i e i cicen vehicle speed and congestion points

Indicators of Indicators of safet Indicators of
traffic situation y traffic optimization
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Grid Road Intersection Violation Incident Intersection Road Grid
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Intelligent Signal Control: multi-vendor interconnection and green wave

Capability

Single Intersection
Intelligent Signal Control

Sub-Area Coordination
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Solution

Unified and intelligent signal control network platform

Intelligent

Edge computing

Vendor A Vendor B
t t Off-peak hour
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Precise traffic awareness :

Radar-Vision All-in-One \7 -

Traffic Sensing

+ All weather + Day &

Night
High-precise

Intelligent Signal Control

+ 10,000+ intersections and 20+
years of successful experience
Highly reliable, stable, and efficient

algorithm,

= Rush hour

Unified Control

* Compatible with more than

40+ brands such as
SCATS/SCOOTS

Benefits

| 30%

Travel Time

| 40%

Number of stops

1 25%

Average speed
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Huawel has served Roads transportation industry more than 20 years

Huawei has served around Asia, Africa, Latin-America, Europe and Middle-east regions, which aim to achieve “Easy

Driving, Smooth Mobility, Convenient Logistics with cutting-edge technologies”.

E

Tadzhikistan Getting deep inside urban

transportation scenarios, look for
China most suitable technologies to truly
Saudl ° empower traditional industry with

~ Pakistan digitalization

Global R&D Innovation
Platform

3

9 Regional innovation center
7 Open Lab

France « |aly .Serbla
[ J

Mexico
[ ]

Surinam

Local training center

South Africa



Thank you.

BHEFHETABTIA. BTRE.
BNMER, MEDYIEIKRIEREH R,
Bring digital to every person, home and

organization for a fully connected,
intelligent world.

Copyright©2024 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.
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