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Overview

As a new type of industry that integrates technologies such as automobiles, semiconductors,

wireless communications and transportation, the Internet of Vehicles (a.k.a. V2X: Vehicle-
to-Anything) has the great potential to improve the experiences of road users. The rapid
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of V2X functions and enhancement of performance. V2X is steadily advancing to the commercial
deployment.

In order to promote the development of V2X, in February 2018, the Ministry of Transport

(MoT) of China issued a notice "Accelerating the Pilot Projects of a New Generation of National
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directions including the infrastructure digitalization, Vehicle Infrastructure Integration (VII)

and comprehensive road network management; In April 2018, the Ministry of Industry and
Information Technology (MIIT) and the MoT of China jointly issued a notice on the "Management
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2018, the MIIT issued a notice on the "Internet of Vehicles (Intelligent Connected Vehicles)

Industry Development Action Plan" ®, proposing to achieve the cross-industry integration by 2020.
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Learning based inference. All models of this series can be deployed at the roadside with harsh

£-78°-2«£-2Y2 j{-2¢828-2% Y-¢ t-«£ «-C£23+ Y°Ff Yax- £382Y af p-° 21£ ¢
Al processing power. They can connect to the network in a variety of ways, support a variety of
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Background: Deep integration of MEC and V2X enables a variety of
intelligent transportation services

vt Yo £«E£°¥8a¥ « 2£2P-°0 Y°[I82£(23°L ‘%ot «8¥°Y2£+ 21£ 123-3¢ F-«®32E
21f «- 82F [-°£ —£2U-°0 2- 2/£ £C¥E£ -o 2/£ °Y¢8§- Yjjf£+t =£2u-°0 "—...'_ *-
based network resources and services (such as computing, storage and networking). Compared
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service response latency, but also enables a variety of new services that are sensitive to the latency
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article fully support these two types of V2X.

Edge Applications

Information & Service Traffic Efficiency ’ ‘ Traffic Safety ’ ‘ Other Edge Apps
A
API API API API
Cloud Edge
Cloud-Edge MEC Platform Other MEC
Platforms

A
A

Access Network
(5G, LTE, WiFi, PON, Ethernet, ...)

Roadside MEC Platform

RSU

ITMS (Intelligent Traffic Roadside Sensing Oz (g
Management System) Equipment OBU (Vehicle) / Smartphone
(Traffic Signals, Digital Signs, ... (Cameras, Radars, LiDARS, ...) (Pedestrian)

Figure 1. — #2£« VY°{!1§2£23°E 0-° 21£ §-2£¥°V28§-- -0 ‘%f Y-¢ $[§ ce

7ET " %TEY ‘%ot £ 38§®«EA2 YOF 2/£ Yj23Y2 ®°-¢3j2+ -0 2/£ —-YC£8CE£ ‘%of "3aV2n-°« Y-a¢ 2/£ a3y
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Challenges: Design of MEC equipment for V2X
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4 Ruggedness to overcome harsh environmental impacts
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deployment in a wide geographic area, and the deployed corrosion-proof, and shock-proof, as well as to have excellent
environment is sometimes extremely harsh, such as the %o2£i2°-['Y¥-£28] 1-«®VY28 §2a82. "%'f Y-a¢ Y~
drastic changes in temperature and humidity, and impact capabilities. This is to ensure the uninterrupted provision of
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strong environmental adaptability, to adapt to drastic changes

Solution: V2X MEC Equipment Based on Intel® Architecture
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Intel vPro® Platform

eo2f£a "7°.y, ®aY2n-°« §+ YV |-«®°E£!E-+§ £ 2£j!~-2-¥. CE£EV_£ 21e .-
. ) ) . . intel intel intel.
maintenance costs, improve security and save energy consumption. At this platform,
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tool. This tool can be easily integrated into the V2X network, allowing system administrators to remotely manage and service the
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the site, it greatly reduces the response time and system operation and maintenance costs.

Intel® Chipsets (H110, Q170, Q370 and C246)
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Intel® Ethernet Controllers (1219-LM, 1210-AT, 82599ES and X710-DA2)
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low power consumption and high cost performance.

Intel® Distribution of OpenVINO™ Toolkit
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Intel® Deep Learning Deployment Toolkit Traditional Computer Vision
Model Optimizer | — N Optimized libraries & Code Samples
e
Open Model Zoo For Intel® CPU & GPU/Intel® Processor Graphics
( 40+ Pre-trained Models) sample
re-traine odels . .
Tools & Libraries

= Intermediate Representation File
Increase Media/Video/Graphics Performance

Intel® Media SDK
Open Source version

For GPU/Intel® Processor Graphics

Optimize Intel® FPGA (Linux* only)

FPGA RunTime

Environment
(from Intel® FPGA SDK for OpenCL™)

OS Support: CentOS* 7.4 (64 bit), Ubuntu* 16.04.3 LTS (64 bit), Microsoft Windows* 10 (64 bit), Yocto Project* version Poky Jethro v2.0.3 (64 bit), macOS* 10.13 & 10.14 (64 bit)

- hi d intel intel intel intel intel intel Intel® Vision Accelerator Design
Intel® Architecture-Base ceLeroN ll ATOM XeON [l ARRIA [l Movioius JEEIR{HS Products & Al in Production/
Platforms Support Developer Kits
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«t §-ia3C§o¥ trM + éncluges gndgrd Qp&lmlzatlon calls for computer vision,
including OpenCV, OpenCL and OpenVX.
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low power consumption, scalable performance, high security and high reliability. They also support the remote management and maintenance.
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The V2X technology plays an important role in improving the a year ago, the traffic safety at the intersections has increased by
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(VII) demonstration road based on 5G C-V2X has been built half undoubtedly plays an indispensable role.

ZEL %ot EY ‘%ot £ P8®«EA2 IV E ££- CE®3--£¢ §- 2YEI3%E BB @HSIE G+ [---£(2£C 2- 2/£ °-VCE£ECE [-««3a§

of roadside and cloud edge. The roadside deployment scenarios are —— ™ ¥Ya¢ °-Ye¢ijY+2+ 2/£ § @ ‘E+xxY¥E+ Y-C —"Y" §-
U~ §- S8¥3°E  Y-¢ S8§¥3I°F Y-¢ 2/£ —-Y ¢+8¢E£ roddiustes h8l@kng pédestrians and vehicles around the intersection
located in the pole-mounted and roadside cabinets respectively. through the PCS5 link, thereby improving the traffic efficiency. In
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Realizes the low-latency V2X services at the network edge
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Demonstrates powerful computing capabilities including computer vision
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information locally, and only needs to transmit some metadata to the cloud and data center. Compared with the original information,
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Ruggedness and remote management suitable for roadside deployment
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changes in temperature and humidity, has the capabilities of water-proof, dust-proof, corrosion-proof, and shock-proof, as well as
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no need to send engineers to the site, which greatly reduces the response time and the system operation costs.

"§ L£°+8REC ®°-¢3j2 «-CE£2% /

—£2.8-¥ -5 2/£ °§j! e=2£28 ®°-¢3j2 oY «82. ZEL %IEY ‘%t £ 38®«E-2 t£°8£+ ®°-¢3
-®28--% TIE£ 3fxf£°% (Yo jl--%£ 2/f «-+2 [-+2[E£PE£i28 £ ‘% T £ 38®«£-2 ®°-¢3j2+ 2!Y2 «££2 2!£
+i£-Y°8-2 [-«®328-¥ ®-UE° +2-°Y¥E£ ®E£°8®IE£°Y?2 §-2£°0VY £ 2.®£+ Y-C¢ 3Y-2828£+ j-««3n
and costs.

Currently, 5G has been commercialized in China, laying a foundation As shown in Figure 6, for computer vision applications in V2X, Intel

for the inter-communication of terminal devices with a high-speed, ®°-"8§CE£+ 'Y°8-3+ ¥£-£°YV2[®3°®-+£ ®°-j£++-°+ u§2! ¢8Pf
low-latency, and extensive connection network. As one of the most ®-UE°+ N§-j23C ¥ ea2£2 | 2.«¥ F-°£° Y0 ®E--Y
eye-catching 5G vertical industry applications, C-V2X will accelerate CECE{Y2E£¢ §+8§-- ®°-jf£++-°+ N§ja3¢C§Y¥ en2£3Y ‘-
its development. The standardization of 5G C-V2X new air interface 'Y°CuY°E Yij£2£°Y28-- ®°-j£++8§-¥ +-3328--+ VY+£¢
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are about to start. The computer vision empowers the V2X with ®2aY2n-°«x +-2£28 °-"8§CE£+ 2/£ “®E£-3'"° 2..208§2 !
intelligent perception and analysis, thereby enabling diverse new MEY@2! o +-p2PY°£ 2--3x o2 Yo ¥°£Y22. §«®°-"£ 2/£ -
Y®®28(Y28--2% "If£ %C¥Ef f-«®328-¥ n3°2!£° ¢ £ @elopersandshar@r thg pr¥duct development time. With its world's

power closer to the road users (pedestrians and vehicles) to provide leading end-to-end computer vision technology and products, Intel

low-latency transportation services. joins industry partners to lay a solid foundation for the development of

the global V2X industry.
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