Transforming the Ways We Move

p— .
; =2
»
i ;
&
= ” —— “ - T - W P wm Tl T, P . W
= = g AR A 0 z.:.'.ir’;:..v..;;; ';'.':;;”«i'“';'- S s e FUE L
e e TR Ak R T 'SR MEMARIT Trrr r
.nn'uuuuuu § | L
ek
- —

\p

HUAWEI



\Content

Trends and challenges

Solution Introduction

Successful Case

b,
2 Huawei Confidential / HUAWEI



‘ Business Challenges: Rapid Urbanization Brings More People
and Vehicles to Roads, Intensifying Traffic Pressure

4

=

1
Jes are facing

;
I challenges

“tammg road safety

» Deaths: 1.35 million
* Injuries: 50 million
« Economic loss: US$500 billion

« Complex urban road networks
* Insufficient police resources

Road constructlon\g’not Demand is growing

carsis g ing 4 better travel experie

keeping pace

» Vehicle and driver numbers are » A better travel experience

rapidly increasing * Rapid response to major events

* 50% of traffic congestion is caused

by uncivilized driving behavior

Source: the World Health Organization
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Constructing and developing ITS is an effective means to solve
the above challenges

ICT-oriented traffic management

Phase 3:

A Phase 2: Intelligence and collaboration

Phase 1: Networking of multiple systems
Independent checkpoint system
Single-point violation
identification

End-to-end business closure from

The problem that a system is isolated _ :
perception to punishment;

and can be linked and ana

Serving only -9 Assessment
one checkpoint and analysis
® >
1990 2002 2016
The intelligent era has arrived, with Al as its foundation. Big data platforms support service applications.
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Intelligent Traffic System Concept
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Signal I 4
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[ligent Transportation Plat

Intelligent cognition
Analytics of intelligence
Vehicle analysis
License Plate Query

Eye : Smart sensing Brain: In-depth insights Hand : Smart Response
+ All targets and objects >> * Real-time analysis and warning > > + Intelligence for command and
» All weather and always-on » Comprehensive assessment and decision-making
action * Integrated command and control
. % o T
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Intelligent Traffic Solution (ITS)

Command & Control

Traffic law enforcement Vehicle check and control Traffic control
Violation handling Penalty processing mCahne;gksr(r)]igrt]t Vehicle big data Signal control Traffic detection Im;c;gnae;t(iaon
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5 Traffic Guidance

Video Surveillance

2 :Checkpoint Camera s
Traffic Signal Control

o

1 E-police: Traffic =
Lawful Enhancementl

4
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] Traffic Volume Analysis

............. lllegal-parking

ITS Integration Site
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1. e-Police : Al based traffic lawful enhancement

\Various traffic violations

Running a red light @ Crossing a solid line Driving in the Driving in the Occupying the
wrong lane wrong direction bus lane
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Single violation ALY -
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Using a mobile

Speeding Parking violation phone while driving

Intelligence »

Running a red light
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\ 2. Checkpoint: perception-less inspection & tracing

High-definition, intelligent, 24-hour capturing
Automatic recognition and tracking for black-list, escaping and suspect vehicles; to improve the response speed of traffic

management
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‘ SuperColor : Scene Adaptation, Full-Color Video and Images,
No Light Pollution

Traditional ITS camera: complaint for flash light Huawei Al-powered low-light camera: driver-friendly, no flash light
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Multi-spectral image synthesis: color cast, Al-powered image augmentation:
10 Huawei Confidential visible light + white strobe natural color without cast ) HUAWEI



3. Traffic Volume Collection

Precise statistics, straightforward display and smart linkage of vehicle flow provide reference for urban traffic

planning, signal control and public travel
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Software Defined Camera Enable Traffic Signal Light to Aware
Traffic

Video volume Detection Signal control: Traffic Coordination at Junctions

5 N Signal control platform Signal controller Traffic light Features

e  Single-checkpoint control

e  Trucking-based control

° Regional coordination,
optimization, and control

° Manual control

° Bus-priority control

° Special service control

Functions: Green Wave Band
Certain period and offset for signal control are configured at a line of junctions to provide all-green

lights throughout the road. This enhances the overall average speed and travel capacity

Signal
Coniroller

HUAWEI



‘4. Video Surveillance : SDC Detect Traffic Incident by Al

Traffic Incident Detection Application

Traffic Congestion Traffic Accident Dldlile 1 Littering Fire Detection Traffic Conditions Visibility Detection
Opposite Direction

SDC Checkpoint

Al Low Light Checkpoint ; 4. WP~
m » Video Analytic
Dual lens Al PTZ
! e 1 .

VMS IVS 3800
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5. Traffic Guidance

StavenRoad | Steven Road

T

Stavenroad cogesied, Plesse
make the round of Themas toad

Real-time and eye-catching traffic guidance with centralized control

To effectively divert and reasonably balance traffic flow; to facilitate the optimization of travel route

14 Huawei Confidential 17
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‘6. ITS Platform: One Stop Command & Control
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Integrated, centralized and open traffic management with visualized interface

Break isolated information island with data gathering, mining and processing; realize multi-department collaboration and complete data sharing

(/)
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Al & Big Data make Life Easy: E2E for case detection,
evidence collection, approve and punishment

Evidence collection
+ Fixed checkpoint

« Mobile checkpoint

« illegal parking camera

» Acquirement of vehicle owner

Review

information by interconnection with
VLDA system.
Review of violation

Penalty processing

Ticket review
Ticket print or ticket by SMS

Ticket tracking

« Ticket statistics

* speeding

v(@‘v
* Wrong way driving

* Lane violation Fixed
checkpoint
; ii * speeding
Mobile
checkpoint
lllegal parking

seans o rgmrens v

i
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Vehicle and driver
management system

1 @

Online or off-
line payment

SMS

» Ticket statistics

Structured data

| Specialized library | |

Passing vehicles

Violation data | | Traffic data

Video/Image management

Video/lImage analysis

Video/lImage search

Video/Image access
and forwarding

Video/lmage
storage

Behavior analysis ANPR

Vehicle attribute

platform

| SEEe) ||Check and control|

| Signaldata | | Guidance data | | Configuration data |
Data access and storage Big data platform GIS engine
Data access | | Data storage Hadoop Map

General computing resource pool | |

Al resource pool

| ICT infrastructure service |

Storage resource pool

| | Network resource pool

El



Improve Efficiency
Traffic efficiency 30%
Traffic delayslzo%
Traffic Accidents ‘60%
Police onsite handling‘SO%
unhealthy driving habit l90%
Reduce Vehicle Emission
Fuel Costingl27%

Carbon about | 8%

Particulate Matterl 6%

17 Huawei Confidential

Advanced Technology Enable ITS Benefits

According Industry Opinion, Every Junction was

recorded more than 50 Violations Per Day;
200 Junctions will be built;

Average 10,000 Violation will be recorded Per

Day;
Average 3,650,000 Records Per Year;
Average Fine 50 USD Per Record;

182.5M USD Financial Revenue Per Year;

" HUAWEI
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‘Based on ITS, Cote realizes rapid analysis and handling of traffic flow statistics

and overspeed behavior

Background

» Many road accidents and deaths, and huge economic losses

» There are over 12,000 personal traffic accidents in Cote d'lvoire every
year, mainly caused by speeding. These result in an average of 1200
deaths and 21,000 injuries as well as economic losses amounting to
about 3% of the nation's GDP.

The Minister of Transport of Cote d'lvoire said that the country has a

long way to go for road safety management.

Service Analysis

The project covers 1100 km of roads.
19 Huawei Confidential

> Key actions

Business

Workshop Visit Huawei Engagement Solution Confirm  Agreement Confirm

17 dead and 14 Visit Huawei to ROI analysis and Confirm the Contract signing
injured in a traffic learn about closed-loop solution scope

accident on May 3, Huawei solutions  Service through detailed

2021 communication

>  Operation mode: Violation fines support project construction

>  Fund sources:Local financing

> ROl analysis: The investment can be recovered based on the five-year penalty.




Yanbu, Saudi Arabia: Traffic Law Enforcement System Provides a Safe

and Efficient Traffic Environment

e-Police: 16 intersections
Traffic surveillance: 256 sets

Al algorithms identify and take snapshots of traffic violations such as
running red lights, lane infringement, driving in the wrong direction,
and ignoring lane directions.

Retrieval based on the license plate or vehicle characteristics (such
as color and brand). Through real-time analysis, check, and control,
the system enables users to track the vehicle and detain offenders.
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Monthly Violation Statistic
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M Traffic Light Violation B Lane Direction Violation Opposite Direction
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Lahore, Pakistan: Intelligent e-Police Relieves Traffic Congestion

Intelligent e-Police in 2016

270+ ANPR cameras at 80+ road checkpoints,
990+ e-Police, 300 traffic flow cameras, 130+ sets of traffic

light sites.

21 Huawei Confidential

60+ million violations recorded since deployment
(2017.01-2018.10)

130,000+ e-tickets issued within the first two
months

Running red lights: Reduced by 66%

Traffic accidents: Reduced by 83%
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