
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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1, proposing to promote the development from six 

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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2; In December 

2018, the MIIT issued a notice on the "Internet of Vehicles (Intelligent Connected Vehicles) 

Industry Development Action Plan" 3, 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 
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AI 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
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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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and protect the privacy.
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cellular mobile communications. The latter is usually referred to as 
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article fully support these two types of V2X.

C-V2X is one of the most important applications of 5G mobile 

communications in the vertical industry. As shown in Figure 1, 
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will enrich and optimize the services that C-V2X can provide: for 
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to improve the traffic efficiency (such as the route planning and 

high-definition map distribution). According to the different 
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supporting C-V2X can be deployed at the roadside or cloud edge. 
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the Application Programming Interfaces (APIs) for operators or the 

third parties to develop the edge applications such as information 
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the coordination between the road users, road infrastructure, edge 

and cloud. It will play an extremely important role in improving the 

experiences of road users.

Figure 1. �—�·�±�²�£�«���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£���¤�­�°���²�¦�£���§�¬�²�£�¥�°�Ÿ�²�§�­�¬���­�¤���‘�‰�‡���Ÿ�¬�¢���‡�[�š���œ��
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They are connected to multiple roadside sensing devices (including the cameras, radars and lidars), and are used for the computer 
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Roadside MEC Equipment
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�¡�­�¬�¬�£�¡�²�£�¢���²�­���²�¦�£���…�¡�¡�£�±�±���’�£�²�µ�­�°�©�����Ÿ�¬�¢���²�°�Ÿ�¬�±�¤�£�°���²�¦�£�±�£���²�°�Ÿ�á�¡���¢�Ÿ�²�Ÿ���²�­���²�¦�£���‡�ª�­�³�¢�[�‰�¢�¥�£���‘�‰�‡��
�”�ª�Ÿ�²�¤�­�°�«�����­�²�¦�£�°���‘�‰�‡���®�ª�Ÿ�²�¤�­�°�«�±���Ÿ�¬�¢���±�·�±�²�£�«�±���±�³�¡�¦���Ÿ�±���²�¦�£���•�¬�²�£�ª�ª�§�¥�£�¬�²��� �̃°�Ÿ�á�¡���‘�Ÿ�¬�Ÿ�¥�£�«�£�¬�²��
�—�·�±�²�£�«���^�•�˜�‘�—�_���§�¬���²�¦�£���—�«�Ÿ�°�²���‡�§�²�·���¤�­�°���¤�³�°�²�¦�£�°���®�°�­�¡�£�±�±�§�¬�¥��

Cloud-Edge MEC Equipment

�™�±�³�Ÿ�ª�ª�·���³�±�£�¢���²�­���¥�£�¬�£�°�Ÿ�²�£���²�¦�£���¬�­�¬�[�°�£�Ÿ�ª�[�²�§�«�£���´�§�¢�£�­���Ÿ�¬�Ÿ�ª�·�²�§�¡��
�°�£�±�³�ª�²�±�����§�²���§�±���¡�­�¬�¬�£�¡�²�£�¢���²�­���Ÿ�����‹���­�°���•�˜�‰��� �Ÿ�±�£���±�²�Ÿ�²�§�­�¬���ª�­�¡�Ÿ�²�£�¢��
in the Access Network, and transmits the traffic data 
based on the statistical analysis to the road users through 
�²�¦�£���™�³���Ÿ�§�°���§�¬�²�£�°�¤�Ÿ�¡�£���^�¡�£�ª�ª�³�ª�Ÿ�°���ª�§�¬�©�_�����§�²���¡�Ÿ�¬���Ÿ�ª�±�­���²�°�Ÿ�¬�±�¤�£�°��
�²�¦�£�±�£���²�°�Ÿ�á�¡���¢�Ÿ�²�Ÿ���²�­���­�²�¦�£�°���‘�‰�‡���®�ª�Ÿ�²�¤�­�°�«�±���Ÿ�¬�¢���²�¦�£���¡�ª�­�³�¢��
platforms for further processing.
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�Š�§�¥�³�°�£�������±�¦�­�µ�±���²�¦�£���¢�£�®�ª�­�·�«�£�¬�²���±�¡�£�¬�Ÿ�°�§�­���­�¤���Ž�Œ�‡�˜�‰�‡�Œ�¾���±�£�°�§�£�±���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���±�³�®�®�­�°�²�§�¬�¥���‡�[�š���œ�����…�«�­�¬�¥���²�¦�£�«�����²�¦�£���–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²��

�Ÿ�°�£���¥�£�¬�£�°�Ÿ�ª�ª�·���¢�£�®�ª�­�·�£�¢���µ�§�²�¦���²�¦�£���°�­�Ÿ�¢�±�§�¢�£���±�£�¬�±�§�¬�¥���¢�£�´�§�¡�£�±���±�³�¡�¦���Ÿ�±���¡�Ÿ�«�£�°�Ÿ�±���Ÿ�¬�¢���•�§�ˆ�…�–�±�����Ÿ�¬�¢���²�¦�£�§�°���¡�­�«�®�³�²�§�¬�¥���°�£�±�³�ª�²�±���^�±�³�¡�¦���Ÿ�±���š���œ���‘�£�±�±�Ÿ�¥�£�±�_��

�Ÿ�°�£��� �°�­�Ÿ�¢�¡�Ÿ�±�²�£�¢���²�­���²�¦�£���±�³�°�°�­�³�¬�¢�§�¬�¥���´�£�¦�§�¡�ª�£�±���Ÿ�¬�¢���®�£�¢�£�±�²�°�§�Ÿ�¬�±���²�¦�°�­�³�¥�¦���²�¦�£���–�—�™�����˜�¦�§�±���°�­�Ÿ�¢�±�§�¢�£���¢�£�®�ª�­�·�«�£�¬�²���±�¡�£�¬�Ÿ�°�§�­���§�±���´�£�°�·���±�³�§�²�Ÿ� �ª�£���¤�­�°���²�¦�£��

following V2X services:

◆◆ �—�«�Ÿ�°�²���§�¬�²�£�°�±�£�¡�²�§�­�¬�±���^�³�°� �Ÿ�¬���°�­�Ÿ�¢�±�_��

◆◆ � �̃°�Ÿ�á�¡���«�£�°�¥�§�¬�¥���Ÿ�±�±�§�±�²�Ÿ�¬�¡�£���Ÿ�²���²�¦�£���°�Ÿ�«�®���¨�³�¬�¡�²�§�­�¬�±���^�£�¶�®�°�£�±�±�µ�Ÿ�·�±�_��

◆◆ Warning of reckless or fatigue driving;

◆◆ �›�Ÿ�°�¬�§�¬�¥���­�¤���´�§�­�ª�Ÿ�²�§�¬�¥���²�°�Ÿ�á�¡���°�£�¥�³�ª�Ÿ�²�§�­�¬�±��

�˜�¦�£���‡�ª�­�³�¢�[�‰�¢�¥�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²���Ÿ�°�£���³�±�³�Ÿ�ª�ª�·���¢�£�®�ª�­�·�£�¢���Ÿ�²���²�¦�£���°�£�«�­�²�£���±�§�²�£�±�����Ÿ�¬�¢���²�¦�£�§�°���¡�­�«�®�³�²�§�¬�¥���°�£�±�³�ª�²�±���^�±�³�¡�¦���Ÿ�±���²�¦�£���®�Ÿ�²�¦���®�ª�Ÿ�¬�¬�§�¬�¥���Ÿ�¬�¢���ª�Ÿ�°�¥�£�[

�±�¡�Ÿ�ª�£���¡�­�­�°�¢�§�¬�Ÿ�²�£�¢���±�¡�¦�£�¢�³�ª�§�¬�¥�����£�²�¡���_���Ÿ�°�£���±�£�¬�²���²�­���´�£�¦�§�¡�ª�£�±���Ÿ�¬�¢���®�£�¢�£�±�²�°�§�Ÿ�¬�±���²�¦�°�­�³�¥�¦���²�¦�£�����‹���­�°���•�˜�‰��� �Ÿ�±�£���±�²�Ÿ�²�§�­�¬�±�����µ�¦�§�¡�¦���Ÿ�°�£���±�³�§�²�Ÿ� �ª�£���¤�­�°���®�°�­�´�§�¢�§�¬�¥��

�²�°�Ÿ�á�¡���£�á�¡�§�£�¬�¡�·���±�£�°�´�§�¡�£�±��

Figure 2. �ˆ�£�®�ª�­�·�«�£�¬�²���±�¡�£�¬�Ÿ�°�§�­���­�¤���‘�‰�‡���®�ª�Ÿ�²�¤�­�°�«�±���¤�­�°���‡�[�š���œ��

Challenges: Design of MEC equipment for V2X

�•�¬���­�°�¢�£�°���²�­���±�³�®�®�­�°�²���š���œ�����²�¦�£���–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²���Ÿ�¬�¢���²�¦�£��

�‡�ª�­�³�¢�[�‰�¢�¥�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²���°�£�±�®�£�¡�²�§�´�£�ª�·���¡�Ÿ�°�°�·���²�¦�£���§�«�®�­�°�²�Ÿ�¬�²���°�­�ª�£�±���­�¤��

computing, storage and forwarding of data on the roadside and cloud 

�£�¢�¥�£�����Ÿ�¬�¢���¬�£�£�¢���²�­���«�£�£�²���²�¦�£���¤�­�ª�ª�­�µ�§�¬�¥���®�£�°�¤�­�°�«�Ÿ�¬�¡�£���°�£�¯�³�§�°�£�«�£�¬�²�±��

◆◆ Powerful capabilities of general-purpose computing and AI 

computing

�˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¤�­�°���š���œ���¡�Ÿ�°�°�·���²�¦�£���µ�­�°�©�ª�­�Ÿ�¢�±���­�¤���Ÿ�¬�Ÿ�ª�·�¸�§�¬�¥���²�¦�£��

information collected by various roadside sensing devices (such 

�Ÿ�±���¡�Ÿ�«�£�°�Ÿ�±�����•�§�ˆ�…�–�±���Ÿ�¬�¢���«�«�›�Ÿ�´�£���°�Ÿ�¢�Ÿ�°�±�����£�²�¡���_�����µ�¦�§�¡�¦���§�¬�¡�ª�³�¢�£��

not only the video codec (coding and decoding) and traditional 

computer vision, but also the inference based on the Deep Neural 

Networks (DNNs) for the video and even the 3D point cloud 

�§�¬�¤�­�°�«�Ÿ�²�§�­�¬�����†�Ÿ�±�£�¢���­�¬���•�¬�²�£�ª�Ì�±���µ�­�°�©�ª�­�Ÿ�¢���¡�­�¬�±�­�ª�§�¢�Ÿ�²�§�­�¬���²�£�¡�¦�¬�­�ª�­�¥�·����

�­�¬�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¡�Ÿ�¬���±�³�®�®�­�°�²���²�¦�£���§�¬�¤�­�°�«�Ÿ�²�§�­�¬���®�°�­�¡�£�±�±�§�¬�¥���­�¤��

multiple roadside sensing devices at the same time, which can 

�£�Þ�£�¡�²�§�´�£�ª�·���±�Ÿ�´�£���²�¦�£��� �̃­�²�Ÿ�ª���‡�­�±�²���­�¤���“�µ�¬�£�°�±�¦�§�®���^� �̃‡�“�_���§�¬�¡�ª�³�¢�§�¬�¥���²�¦�£��

�¡�­�±�²���¤�­�°���£�¯�³�§�®�«�£�¬�²���®�°�­�¡�³�°�£�«�£�¬�²�����¢�£�®�ª�­�·�«�£�¬�²���Ÿ�¬�¢���­�®�£�°�Ÿ�²�§�­�¬����

�˜�¦�§�±���°�£�¯�³�§�°�£�±���²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���µ�§�²�¦���®�­�µ�£�°�¤�³�ª���¥�£�¬�£�°�Ÿ�ª�[�®�³�°�®�­�±�£��

computing and AI computing capabilities. At the same time, it is 

�Ÿ�ª�±�­���¬�£�¡�£�±�±�Ÿ�°�·���²�­���«�£�£�²���²�¦�£���°�£�¯�³�§�°�£�«�£�¬�²�±���­�¤���š���œ���³�±�£�°�±���¤�­�°���­�´�£�°�Ÿ�ª�ª��

�£�¯�³�§�®�«�£�¬�²���¡�­�±�²���Ÿ�¬�¢���®�­�µ�£�°���¡�­�¬�±�³�«�®�²�§�­�¬�����±�­���²�¦�£���¡�­�±�²���£�Þ�£�¡�²�§�´�£��

�Ÿ�¬�¢���¦�§�¥�¦���£�¬�£�°�¥�·���£�á�¡�§�£�¬�²���¡�¦�§�®���®�°�­�¢�³�¡�²�±���Ÿ�¬�¢���±�·�±�²�£�«���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£��

�¢�£�±�§�¥�¬���Ÿ�°�£���°�£�¯�³�§�°�£�¢��

◆◆ Flexible system hardware and software configuration and 

scalability

�˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¬�£�£�¢�±���²�­���±�³�®�®�­�°�²���²�¦�£���°�§�¡�¦���Ÿ�¬�¢���¢�§�´�£�°�±�£��

application scenarios and services of V2X, and meet the 

customized needs of users; under certain circumstances, it also 

needs to support the rapid development and deployment, and 

consider the increase in the types and numbers of connected 

devices, and the workload changes caused by the algorithm 

�³�®�¥�°�Ÿ�¢�§�¬�¥�����˜�¦�§�±���°�£�¯�³�§�°�£�±���²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���²�­���Ÿ�¢�­�®�²���Ÿ���«�Ÿ�²�³�°�£��

platform architecture to achieve the flexible system hardware 

�Ÿ�¬�¢���±�­�¤�²�µ�Ÿ�°�£���¡�­�¬�ß�¥�³�°�Ÿ�²�§�­�¬���²�­���®�°�­�´�§�¢�£���£�¶�¡�£�ª�ª�£�¬�²���±�¡�Ÿ�ª�Ÿ� �§�ª�§�²�·�����—�³�¡�¦��

�£�¯�³�§�®�«�£�¬�²���±�¦�­�³�ª�¢���Ÿ�ª�±�­��� �£���Ÿ� �ª�£���²�­���¤�³�ª�ª�·���±�³�®�®�­�°�²���²�¦�£���±�­�¤�²�µ�Ÿ�°�£��

algorithm products of the ecosystem partners.

◆◆ Excellent connectivity and compatibility

�˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¬�£�£�¢�±���²�­��� �£���¡�­�¬�¬�£�¡�²�£�¢���²�­���Ÿ���´�Ÿ�°�§�£�²�·���­�¤��

peripherals such as the roadside sensing devices, communication 

�£�¯�³�§�®�«�£�¬�²���^�§�¬�¡�ª�³�¢�§�¬�¥���–�—�™�±���Ÿ�¬�¢���†�Ÿ�±�£���—�²�Ÿ�²�§�­�¬�±�����£�²�¡���_���Ÿ�¬�¢���•�˜�‘�—��

�£�¯�³�§�®�«�£�¬�²���±�³�¡�¦���Ÿ�±���²�¦�£���˜�—�‡�±���Ÿ�¬�¢���²�¦�£���ˆ�§�¥�§�²�Ÿ�ª���—�§�¥�¬�±�����£�²�¡�������±�­���§�²��

�¬�£�£�¢�±���²�­��� �£���¡�­�¬�ß�¥�³�°�£�¢���µ�§�²�¦���«�Ÿ�¬�·���¢�§�Þ�£�°�£�¬�²���²�·�®�£�±���­�¤���®�£�°�§�®�¦�£�°�Ÿ�ª��

interfaces, and support the corresponding communication 

protocols.
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�Š�­�°���²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¢�£�®�ª�­�·�£�¢���Ÿ�²���²�¦�£���°�­�Ÿ�¢�±�§�¢�£�����²�¦�£���¤�­�ª�ª�­�µ�§�¬�¥���¤�£�Ÿ�²�³�°�£�±���Ÿ�°�£���Ÿ�ª�±�­���°�£�¯�³�§�°�£�¢��

◆◆ Ruggedness to overcome harsh environmental impacts

�˜�¦�§�±���²�·�®�£���­�¤���–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²���±�³�®�®�­�°�²�±���²�¦�£���­�³�²�¢�­�­�°��

deployment in a wide geographic area, and the deployed 

environment is sometimes extremely harsh, such as the 

drastic changes in temperature and humidity, and impact 

�¤�°�­�«���¤�­�°�£�§�¥�¬���­� �¨�£�¡�²�±�����˜�¦�§�±���°�£�¯�³�§�°�£�±���±�³�¡�¦���£�¯�³�§�®�«�£�¬�²���²�­���¦�Ÿ�´�£��

strong environmental adaptability, to adapt to drastic changes 

in temperature and humidity, to be water-proof, dust-proof, 

corrosion-proof, and shock-proof, as well as to have excellent 

�‰�ª�£�¡�²�°�­�[�‘�Ÿ�¥�¬�£�²�§�¡���‡�­�«�®�Ÿ�²�§� �§�ª�§�²�·���^�‰�‘�‡�_���Ÿ�¬�¢���Ÿ�¬�²�§�[�§�¬�²�£�°�¤�£�°�£�¬�¡�£��

capabilities. This is to ensure the uninterrupted provision of 

stable and reliable services throughout the product life cycle.

Solution: V2X MEC Equipment Based on Intel® Architecture

�†�Ÿ�±�£�¢���­�¬���•�¬�²�£�ª�¾���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£�����Ž�Œ�‡�˜�‰�‡�Œ���¦�Ÿ�±���¢�£�´�£�ª�­�®�£�¢���²�¦�£���†�–�…�š�º���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���®�°�­�¢�³�¡�²���±�£�°�§�£�±���¤�­�°���š���œ�����¡�­�´�£�°�§�¬�¥���¢�£�®�ª�­�·�«�£�¬�²��

�±�¡�£�¬�Ÿ�°�§�­�±���±�³�¡�¦���Ÿ�±���²�¦�£���°�­�Ÿ�¢�±�§�¢�£���Ÿ�¬�¢���¡�ª�­�³�¢���£�¢�¥�£�����˜�¦�§�±���®�°�­�¢�³�¡�²���±�£�°�§�£�±���³�±�£�±���²�¦�£���¤�­�ª�ª�­�µ�§�¬�¥���•�¬�²�£�ª�¾���¡�¦�§�®�±���Ÿ�¬�¢���²�£�¡�¦�¬�­�ª�­�¥�§�£�±��

Intel® Xeon® Processor and Intel® Core™ Processor

�˜�¦�£�±�£���²�µ�­���±�£�°�§�£�±���­�¤���§�¬�¢�³�±�²�°�·�[�ª�£�Ÿ�¢�§�¬�¥���®�°�­�¡�£�±�±�­�°�±��� �Ÿ�±�£�¢���­�¬���•�¬�²�£�ª�¾���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£���¬�­�²���­�¬�ª�·���¦�Ÿ�´�£���®�­�µ�£�°�¤�³�ª��

computing power, but also have the advantages of high cost performance, high energy efficiency, high 

�±�£�¡�³�°�§�²�·���Ÿ�¬�¢���¦�§�¥�¦���°�£�ª�§�Ÿ� �§�ª�§�²�·�����˜�¦�£�·���±�³�®�®�­�°�²���¢�§�Þ�£�°�£�¬�²���“�®�£�°�Ÿ�²�§�¬�¥���—�·�±�²�£�«�±���^�“�—�_���Ÿ�¬�¢���Ÿ���µ�§�¢�£���°�Ÿ�¬�¥�£���­�¤���µ�­�°�©�ª�­�Ÿ�¢�±����

�¥�§�´�§�¬�¥���³�±�£�°�±���Ÿ���µ�£�Ÿ�ª�²�¦���­�¤���®�°�­�¢�³�¡�²���®�£�°�¤�­�°�«�Ÿ�¬�¡�£���­�®�²�§�­�¬�±�����˜�¦�£���«�Ÿ�²�³�°�£���Ÿ�¬�¢���¡�­�«�®�ª�£�²�£���•�¬�²�£�ª�¾���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£���±�²�Ÿ�¬�¢�Ÿ�°�¢�±��
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with a variety of built-in and external devices, and providing excellent scalability and compatibility. In addition 
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Intel® Movidius™ Myriad™ X VPU
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the edge. It can also implement the custom vision, imaging and deep neural network workloads on the chip, via the Myriad 

Development Kit (MDK) which includes all necessary development tools, frameworks and APIs. In practical applications, 
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Intel® HD Graphics and Intel® UHD Graphics
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multiple cameras.
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Intel vPro® Platform
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maintenance costs, improve security and save energy consumption. At this platform, 
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technology that allows system administrators to remotely manage, repair and protect 

�´�Ÿ�°�§�­�³�±���²�·�®�£�±���­�¤���¬�£�²�µ�­�°�©�£�¢���¡�­�«�®�³�²�§�¬�¥���£�¯�³�§�®�«�£�¬�²�����§�¬�¡�ª�³�¢�§�¬�¥���²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���§�¬���²�¦�£��

�š���œ���¬�£�²�µ�­�°�©�����†�Ÿ�±�£�¢���­�¬���•�¬�²�£�ª���´�”�°�­�¾���®�ª�Ÿ�²�¤�­�°�«�����Ž�Œ�‡�˜�‰�‡�Œ���¦�Ÿ�±���±�³�¡�¡�£�±�±�¤�³�ª�ª�·���¢�£�´�£�ª�­�®�£�¢���²�¦�£���–�£�«�­�²�£���‘�Ÿ�¬�Ÿ�¥�£�«�£�¬�²���š�§�£�µ���±�­�¤�²�µ�Ÿ�°�£��

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® Ethernet Controllers (I219-LM, I210-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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the rapid development of rich and diverse applications and solutions to emulate human 
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Intel® Chipsets (H110, Q170, Q370 and C246)
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�•���������Ÿ�¬�¢���‡���������¡�Ÿ�¬���Ÿ�ª�±�­���±�³�®�®�­�°�²���²�¦�£���–�£�¢�³�¬�¢�Ÿ�¬�²���…�°�°�Ÿ�·���­�¤���•�¬�¢�£�®�£�¬�¢�£�¬�²���ˆ�§�±�©�±���^�–�…�•�ˆ�_���²�¦�Ÿ�²���£�¬�¦�Ÿ�¬�¡�£�±���²�¦�£���¢�Ÿ�²�Ÿ���±�²�­�°�Ÿ�¥�£���°�£�ª�§�Ÿ� �§�ª�§�²�·��

�Ÿ�¬�¢���²�¦�£���«�£�«�­�°�·���°�£�Ÿ�¢���Ÿ�¬�¢���µ�°�§�²�£���®�£�°�¤�­�°�«�Ÿ�¬�¡�£�����˜�¦�£�±�£���¤�­�³�°���¡�¦�§�®�±�£�²�±���±�³�®�®�­�°�²���¢�§�Þ�£�°�£�¬�²���¬�³�«� �£�°�±���­�¤���”�‡�•�£���§�¬�²�£�°�¤�Ÿ�¡�£�±���Ÿ�¬�¢���¢�§�Þ�£�°�£�¬�²��

�±�¡�Ÿ�ª�Ÿ� �§�ª�§�²�·�����Ÿ�¬�¢���¤�³�ª�ª�·���±�³�®�®�­�°�²���²�¦�£���¡�­�¬�¬�£�¡�²�§�­�¬��� �£�²�µ�£�£�¬���¢�§�Þ�£�°�£�¬�²���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���Ÿ�¬�¢���®�£�°�§�®�¦�£�°�Ÿ�ª�±��



JHCTECH® MEC Equipment Based on Intel® Architecture Accelerate V2X Commercial Deployment

6

Figure 3. �‘�Ÿ�§�¬���¤�³�¬�¡�²�§�­�¬�Ÿ�ª���«�­�¢�³�ª�£�±���­�¤���“�®�£�¬�š�•�’�“�º���²�­�­�ª�©�§�²��

�˜�¦�£���“�®�£�¬�š�•�’�“�º���²�­�­�ª�©�§�²���¦�Ÿ�±���²�¦�£���¤�­�ª�ª�­�µ�§�¬�¥���¤�£�Ÿ�²�³�°�£�±��

◆◆ Written in C++ and Python;

◆◆ �—�³�®�®�­�°�²�±���«�³�ª�²�§�®�ª�£���­�®�£�°�Ÿ�²�§�¬�¥���±�·�±�²�£�«�±���§�¬�¡�ª�³�¢�§�¬�¥���›�§�¬�¢�­�µ�±����

�•�§�¬�³�¶���Ÿ�¬�¢���‘�Ÿ�¡���“�—��

◆◆ �—�³�®�®�­�°�²�±���Ÿ�¡�¡�£�ª�£�°�Ÿ�²�§�­�¬���­�¤���¦�§�¥�¦�[�®�£�°�¤�­�°�«�Ÿ�¬�¡�£���…�•���¢�£�£�®���ª�£�Ÿ�°�¬�§�¬�¥��

inference deployed from the edge to the cloud;

◆◆ �—�³�®�®�­�°�²�±���¦�£�²�£�°�­�¥�£�¬�£�­�³�±���£�¶�£�¡�³�²�§�­�¬���Ÿ�¡�°�­�±�±���•�¬�²�£�ª�¾���ˆ�£�£�®���•�£�Ÿ�°�¬�§�¬�¥��

Inference Accelerators, using common APIs for different 

�•�¬�²�£�ª�¾���¦�Ÿ�°�¢�µ�Ÿ�°�£���®�ª�Ÿ�²�¤�­�°�«�±�����§�¬�¡�ª�³�¢�§�¬�¥���‡�”�™�±�����§�¬�²�£�¥�°�Ÿ�²�£�¢���‹�”�™�±����

�’�£�³�°�Ÿ�ª���‡�­�«�®�³�²�§�¬�¥���—�²�§�¡�©�±���^�’�‡�—�_���Ÿ�¬�¢���Œ�ˆ�ˆ�•���´�§�±�³�Ÿ�ª���®�°�­�¡�£�±�±�§�¬�¥��

�Ÿ�¡�¡�£�ª�£�°�Ÿ�²�§�­�¬���¡�Ÿ�°�¢�±���¡�­�¬�²�Ÿ�§�¬�§�¬�¥���‘�­�´�§�¢�§�³�±�º���š�”�™�±�����Š�”�‹�…�����£�²�¡�������¡�Ÿ�¬��

help customers achieve cross-architecture algorithm migration 

and optimization;

◆◆ Accelerates product development and time to market (TTM) 

with easy-to-use computer vision function libraries and pre-

optimized kernels;

◆◆ Includes standard optimization calls for computer vision, 

including OpenCV, OpenCL and OpenVX.

Intel® Deep Learning Deployment Toolkit

Model Optimizer
Convert and Optimize

Open Model Zoo
( 40+ Pre-trained Models)

IR

IR = Intermediate Representation File

Traditional Computer Vision

Optimized libraries & Code Samples

OpenCV*

For Intel® CPU & GPU/Intel® Processor Graphics

OpenVX* Samples

Tools & Libraries
Increase Media/Video/Graphics Performance

For GPU/Intel® Processor Graphics

Intel® Media SDK
Open Source version

OpenCL™ 
Drivers & Runtimes

Optimize Intel® FPGA (Linux* only)

FPGA RunTime
Environment

(from Intel® FPGA SDK for OpenCL™)
Bitstreams

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)

Intel® Architecture-Based 
Platforms Support

Intel® Vision Accelerator Design 
Products & AI in Production/

Developer Kits

Inference Engine
Optimized Inference

Sample
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�˜�¦�Ÿ�¬�©�±���²�­���²�¦�£���£�¶�¡�£�ª�ª�£�¬�²���®�£�°�¤�­�°�«�Ÿ�¬�¡�£���­�¤���²�¦�£���•�¬�²�£�ª�¾���Ÿ�°�¡�¦�§�²�£�¡�²�³�°�£�����Ž�Œ�‡�˜�‰�‡�Œ�¾���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¦�Ÿ�´�£���²�¦�£���Ÿ�¢�´�Ÿ�¬�²�Ÿ�¥�£�±���­�¤���±�²�°�­�¬�¥���®�°�­�¡�£�±�±�§�¬�¥���®�­�µ�£�°����

low power consumption, scalable performance, high security and high reliability. They also support the remote management and maintenance. 

�˜�¦�£�·���¡�Ÿ�¬���¤�³�ª�ª�·���«�£�£�²���²�¦�£���°�£�¯�³�§�°�£�«�£�¬�²�±���­�¤���´�Ÿ�°�§�­�³�±���š���œ���±�¡�£�¬�Ÿ�°�§�­�±�����˜�¦�£���«�­�¢�£�ª�±�����Ÿ�®�®�ª�§�¡�Ÿ�²�§�­�¬���±�¡�£�¬�Ÿ�°�§�­�±���Ÿ�¬�¢���²�£�¡�¦�¬�§�¡�Ÿ�ª���®�Ÿ�°�Ÿ�«�£�²�£�°�±���­�¤���²�¦�§�±���±�£�°�§�£�±���­�¤���‘�‰�‡��

�£�¯�³�§�®�«�£�¬�²���®�°�­�¢�³�¡�²�±���Ÿ�°�£���±�¦�­�µ�¬���§�¬��� �̃Ÿ� �ª�£������

Model BRAV-7302 BRAV-7501 BRAV-7520 BRAV-7521

Picture

Usage 

Scenarios
�–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�² �–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²���Y���‡�ª�­�³�¢�[�‰�¢�¥�£���‘�‰�‡���‰�¯�³�§�®�«�£�¬�²

Processor

�•�¬�²�£�ª�¾���‡�­�°�£�º���§�������§�����­�°���§��

�^�•�¬�¡�ª�³�¢�§�¬�¥���—�©�·�ª�Ÿ�©�£���—���Y��

�•�Ÿ� �·�ª�Ÿ�©�£���—�_

�•�¬�²�£�ª�¾���œ�£�­�¬�¾���‰���­�°���•�¬�²�£�ª�¾���‡�­�°�£�º���§�������§�������§�����­�°���§��

�^�•�¬�¡�ª�³�¢�§�¬�¥���‡�­�Þ�£�£���•�Ÿ�©�£���—���Y���‡�­�Þ�£�£���•�Ÿ�©�£���–�£�¤�°�£�±�¦���—�_

Processor 

Graphics
�•�¬�²�£�ª�¾���Œ�ˆ���‹�°�Ÿ�®�¦�§�¡�± �•�¬�²�£�ª�¾���™�Œ�ˆ���‹�°�Ÿ�®�¦�§�¡�±

Chipset �•�¬�²�£�ª�¾���Œ���������­�°���•�¬�²�£�ª�¾���•������ �•�¬�²�£�ª�¾���‡���������­�°���•�¬�²�£�ª�¾���•������

Memory
Maximum 32 GB,

�ˆ�ˆ�–�������������‘�Œ�¸���¶����

Maximum 128 GB,

�ˆ�ˆ�–�������������‘�Œ�¸���¶����

Massive 

Storage 

Interfaces

�—�…� �̃…�����������¶������

�«�—�…� �̃…���¶����

�—�…� �̃…�����������¶������

�‘�����������������’�š�‘�‰���¶����

�—�…� �̃…�����������¶������

�«�—�…� �̃…���¶������

�‘�����������������’�š�‘�‰���¶����

�—�…� �̃…�����������¶������

�«�—�…� �̃…���¶������

�‘�����������������’�š�‘�‰���¶����

AI Processor �‘�·�°�§�Ÿ�¢�º���œ���š�”�™���¶���� �‘�·�°�§�Ÿ�¢�º���œ���š�”�™���¶������ �‘�·�°�§�Ÿ�¢�º���œ���š�”�™���¶������

Expansion 

Slots

MXM 3.1 x 1,

Mini-PCIe x 1

PCIe X8 x 2,

PCIe X4 x 2,

Mini-PCIe x 1

Mini-PCIe x 1,

�‘�������‰�[�•�£�·�������������¶������

M.2 B-Key 3052 x 1,

PCIe X16 x 1,

PCIe X4 x 1

Mini-PCIe x 1,

�‘�������‰�[�•�£�·�������������¶������

M.2 B-Key 3052 x 1,

PCIe X8 x 2,

PCIe X4 x 2

Ethernet 

Controllers & 

Interfaces

�•�¬�²�£�ª�¾���•�������[�•�‘���¶������

�•�¬�²�£�ª�¾���•�������[�…�˜���¶������

�–�Ž�������¶�����K��

�•�¬�²�£�ª�¾���•�������[�•�‘���¶���������•�¬�²�£�ª�¾���•�������[�…�˜���¶���������–�Ž�������¶������

�•�¬�²�£�ª�¾�������������‰�—���¶���������•�¬�²�£�ª�¾���œ�������[�ˆ�…�����¶���������—�Š�”�A���¶����

Intel® vPro® �Ž�Œ�‡�˜�‰�‡�Œ�¾���–�£�«�­�²�£���‘�Ÿ�¬�Ÿ�¥�£�«�£�¬�²���š�§�£�µ���±�­�¤�²�µ�Ÿ�°�£��� �Ÿ�±�£�¢���­�¬���•�¬�²�£�ª�¾���´�”�°�­�¾���®�ª�Ÿ�²�¤�­�°�«

RAID �–�…�•�ˆ���������� �–�…�•�ˆ������������������������ �–�…�•�ˆ���������� �–�…�•�ˆ������������������������

Display 

Interfaces

�ˆ�”���¶���������Œ�ˆ�‘�•���¶������

VGA x 1
�ˆ�”���¶���������Œ�ˆ�‘�•���¶���� DP x 2, VGA x 1

Serial Port 

Interfaces

�^�–�—�[���������­�°���–�—�[���������­�° 

�–�—�[�������_���¶���������–�—�[���������¶����

�^�–�—�[���������­�°���–�—�[���������­�° 

�–�—�[�������_���¶����
�^�–�—�[���������­�°���–�—�[���������­�°���–�—�[�������_���¶���������–�—�[���������¶����

Audio I/O Audio-out x 1, MIC 3.5 x 1

DIO 16-bit 8-bit 16-bit (with Optical Isolation)

Operating 

Temperature
�[�����K������℃

Table 1. �‘�­�¢�£�ª�±�����³�±�Ÿ�¥�£���±�¡�£�¬�Ÿ�°�§�­�±���Ÿ�¬�¢���²�£�¡�¦�¬�§�¡�Ÿ�ª���®�Ÿ�°�Ÿ�«�£�²�£�°�±���­�¤���Ž�Œ�‡�˜�‰�‡�Œ�¾���†�–�…�š�º���‘�‰�‡���£�¯�³�§�®�«�£�¬�²��
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�‰�Þ�£�¡�²�±�����‘�‰�‡���£�¯�³�§�®�«�£�¬�²���Ÿ�¡�²�§�´�£�ª�·���£�«�®�­�µ�£�°�±���²�¦�£���š���œ���£�¡�­�±�·�±�²�£�«

The V2X technology plays an important role in improving the 

�§�¬�²�£�ª�ª�§�¥�£�¬�¡�£���­�¤���²�°�Ÿ�¬�±�®�­�°�²�Ÿ�²�§�­�¬���Ÿ�¬�¢���­�®�²�§�«�§�¸�§�¬�¥���²�¦�£���²�°�Ÿ�á�¡���£�á�¡�§�£�¬�¡�·�����˜�¦�£��

�¢�Ÿ�²�Ÿ���±�¦�­�µ�±���²�¦�Ÿ�²���±�§�¬�¡�£���‡�¦�§�¬�Ÿ�Ì�±���ß�°�±�²���š�£�¦�§�¡�ª�£���•�¬�¤�°�Ÿ�±�²�°�³�¡�²�³�°�£���•�¬�²�£�¥�°�Ÿ�²�§�­�¬��

(VII) demonstration road based on 5G C-V2X has been built half 

a year ago, the traffic safety at the intersections has increased by 

60%, and the traffic efficiency has increased by 20% 6. In the V2X 

�±�·�±�²�£�«�����²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���²�¦�Ÿ�²���¡�Ÿ�°�°�§�£�±���²�¦�£���¡�­�«�®�³�²�§�¬�¥���µ�­�°�©�ª�­�Ÿ�¢��

undoubtedly plays an indispensable role.

Realizes the low-latency V2X services at the network edge

�˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¡�­�«�®�ª�£�²�£�±���²�¦�£���°�£�Ÿ�ª�[�²�§�«�£���®�°�­�¡�£�±�±�§�¬�¥���­�¤���²�¦�£���²�°�Ÿ�á�¡���§�¬�¤�­�°�«�Ÿ�²�§�­�¬���ª�­�¡�Ÿ�ª�ª�·�����µ�§�²�¦�­�³�²���²�¦�£���¬�£�£�¢���²�­���¤�­�°�µ�Ÿ�°�¢���²�¦�£���¢�Ÿ�²�Ÿ���²�­��

�²�¦�£���°�£�«�­�²�£���£�¯�³�§�®�«�£�¬�²���¤�­�°���®�°�­�¡�£�±�±�§�¬�¥�����Ÿ�¬�¢���±�£�¬�¢�±���š���œ���‘�£�±�±�Ÿ�¥�£�±���²�­���²�¦�£���ª�­�¡�Ÿ�ª���®�£�¢�£�±�²�°�§�Ÿ�¬�±���Ÿ�¬�¢���´�Ÿ�°�§�­�³�±���²�·�®�£�±���­�¤���´�£�¦�§�¡�ª�£�±���²�¦�°�­�³�¥�¦��

�²�¦�£���¢�§�°�£�¡�²���”�‡�����ª�§�¬�©�����•�²���¤�³�ª�ª�·���±�¦�­�µ�±���²�¦�£���Ÿ�¢�´�Ÿ�¬�²�Ÿ�¥�£���­�¤���‘�‰�‡���±���ª�­�µ���ª�Ÿ�²�£�¬�¡�·�����µ�¦�§�¡�¦���§�±���£�±�±�£�¬�²�§�Ÿ�ª���¤�­�°���«�Ÿ�¬�·���²�°�Ÿ�¬�±�®�­�°�²�Ÿ�²�§�­�¬���±�£�°�´�§�¡�£�±��

Demonstrates powerful computing capabilities including computer vision

�˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¡�Ÿ�¬���®�£�°�¤�­�°�«���²�¦�£���…�•�[� �Ÿ�±�£�¢���¡�­�«�®�³�²�£�°���´�§�±�§�­�¬���®�°�­�¡�£�±�±�§�¬�¥���¤�­�°���²�¦�£���´�§�¢�£�­���§�¬�¤�­�°�«�Ÿ�²�§�­�¬���¤�°�­�«���«�³�ª�²�§�®�ª�£���²�°�Ÿ�á�¡���¡�Ÿ�«�£�°�Ÿ�±����

�Ÿ�¬�¢���¡�Ÿ�¬���®�£�°�¤�£�¡�²�ª�·���¢�£�²�£�¡�²���Ÿ�¬�¢���¡�ª�Ÿ�±�±�§�¤�·���²�¦�£���«�­�²�­�°���´�£�¦�§�¡�ª�£�±���^�§�¬�¡�ª�³�¢�§�¬�¥���±�®�£�¡�§�Ÿ�ª���´�£�¦�§�¡�ª�£�±�_�����¬�­�¬�[�«�­�²�­�°���´�£�¦�§�¡�ª�£�±�����®�£�¢�£�±�²�°�§�Ÿ�¬�±�����°�­�Ÿ�¢���²�°�Ÿ�á�¡���±�§�¥�¬�±����

�²�°�Ÿ�á�¡���à�­�µ���±�²�Ÿ�²�³�±���Ÿ�¬�¢���²�°�Ÿ�á�¡���£�´�£�¬�²�±�����Ÿ�²���²�¦�£���±�Ÿ�«�£���²�§�«�£�����§�²���¡�Ÿ�¬���Ÿ�ª�±�­���±�³�®�®�­�°�²���²�¦�£���±�§�¥�¬�Ÿ�ª���®�°�­�¡�£�±�±�§�¬�¥���­�¤���•�§� �̂…�–�����•�¬���Ÿ�¢�¢�§�²�§�­�¬���²�­���¥�£�¬�£�°�Ÿ�ª�[�®�³�°�®�­�±�£��

�¡�­�«�®�³�²�§�¬�¥���Ÿ�¬�¢���…�•���¡�­�«�®�³�²�§�¬�¥�����²�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���§�±���Ÿ�ª�±�­���¤�³�ª�ª�·���¡�Ÿ�®�Ÿ� �ª�£���­�¤���±�²�­�°�§�¬�¥���Ÿ�¬�¢���¤�­�°�µ�Ÿ�°�¢�§�¬�¥���²�¦�£���¢�Ÿ�²�Ÿ���Ÿ�²���²�¦�£���°�­�Ÿ�¢�±�§�¢�£���£�¢�¥�£��

�—�§�¥�¬�§�ß�¡�Ÿ�¬�²�ª�·���Ÿ�ª�ª�£�´�§�Ÿ�²�£�±���¬�£�²�µ�­�°�©���¡�­�¬�¥�£�±�²�§�­�¬

�˜�¦�£���²�­�²�Ÿ�ª���Ÿ�«�­�³�¬�²���­�¤���¢�Ÿ�²�Ÿ���¡�­�ª�ª�£�¡�²�£�¢��� �·���«�³�ª�²�§�®�ª�£���²�°�Ÿ�á�¡���¡�Ÿ�«�£�°�Ÿ�±�����•�§�ˆ�…�–�±���Ÿ�¬�¢���­�²�¦�£�°���±�£�¬�±�§�¬�¥���¢�£�´�§�¡�£�±���¡�­�³�ª�¢��� �£���´�£�°�·���ª�Ÿ�°�¥�£�����Ÿ�¬�¢���§�²���µ�§�ª�ª��

�§�¬�£�´�§�²�Ÿ� �ª�·���­�¡�¡�³�®�·���Ÿ���ª�Ÿ�°�¥�£��� �Ÿ�¬�¢�µ�§�¢�²�¦���§�¤���²�°�Ÿ�¬�±�«�§�²�²�£�¢���´�§�Ÿ���²�¦�£���¬�£�²�µ�­�°�©�����˜�¦�£���‘�‰�‡���£�¯�³�§�®�«�£�¬�²���¡�­�«�®�ª�£�²�£�±���²�¦�£���Ÿ�¬�Ÿ�ª�·�²�§�¡���®�°�­�¡�£�±�±�§�¬�¥���­�¤���²�¦�§�±��

information locally, and only needs to transmit some metadata to the cloud and data center. Compared with the original information, 
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Figure 4. �ˆ�£�®�ª�­�·�«�£�¬�²���±�¡�£�¬�Ÿ�°�§�­�±���­�¤���–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡��
�‰�¯�³�§�®�«�£�¬�²���^�§�¬���®�­�ª�£�[�«�­�³�¬�²�£�¢���¡�Ÿ� �§�¬�£�²�_��

Figure 5. �ˆ�£�®�ª�­�·�«�£�¬�²���±�¡�£�¬�Ÿ�°�§�­�±���­�¤���–�­�Ÿ�¢�±�§�¢�£���‘�‰�‡��
�‰�¯�³�§�®�«�£�¬�²���^�§�¬���°�­�Ÿ�¢�±�§�¢�£���¡�Ÿ� �§�¬�£�²�_��
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of roadside and cloud edge. The roadside deployment scenarios are 
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located in the pole-mounted and roadside cabinets respectively. 
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and Traditional Computational Vision), based on which to generate 
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road users including pedestrians and vehicles around the intersection 

through the PC5 link, thereby improving the traffic efficiency. In 
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information and analytic data back through the access network, thus 
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data processing.
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computing in V2X.
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Figure 6. �•�¬�²�£�ª�¾���¡�­�«�®�³�²�£�°���´�§�±�§�­�¬���®�°�­�¢�³�¡�²�±���±�³�®�®�­�°�²���²�£�°�«�§�¬�Ÿ�ª�±�����£�¢�¥�£�±���Ÿ�¬�¢���¡�ª�­�³�¢�±��
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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.
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and costs.

Outlook: Deep integration of 5G, AI and Edge Computing accelerates the commercial deployment of V2X

Currently, 5G has been commercialized in China, laying a foundation 

for the inter-communication of terminal devices with a high-speed, 

low-latency, and extensive connection network. As one of the most 

eye-catching 5G vertical industry applications, C-V2X will accelerate 

its development. The standardization of 5G C-V2X new air interface 
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are about to start. The computer vision empowers the V2X with 

intelligent perception and analysis, thereby enabling diverse new 
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power closer to the road users (pedestrians and vehicles) to provide 

low-latency transportation services.

As shown in Figure 6, for computer vision applications in V2X, Intel 
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developers and shorten the product development time. With its world's 

leading end-to-end computer vision technology and products, Intel 

joins industry partners to lay a solid foundation for the development of 

the global V2X industry.
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industrial touch monitors, embedded box computers, single-board computers, etc., as well as customized solutions focusing on 
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