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Research Posture of Intelligent and Connected Vehicles Based on
Vehicle-Road—Cloud Collaboration

Guan Huaiguang', Guo Peng'’, Zhang Dengquan', Wang Qingshan', Xia Haipeng'
(1. CATARC(Tianjin) Automotive Engineering Research Institute Co., Ltd., Tianjin 300300; 2. China Auto—motive
Technology & Research Center, Tianjin 300300)

[Abstract] Intelligent and Connected Vehicle (ICV)- Road— Cloud collaboration is of great significance to the
convergence and development of China’s intelligent vehicle transportation industry. In order to improve the application and
operation standards of ICVs and enhance the technical implementation of intelligent assisted driving systems, this paper
focuses on the working principles of the Intelligent and Connected Vehicle—=Road-Cloud collaboration system framework and
application architecture. Moreover, the research trends of key Vehicle=Road—Cloud technologies are analyzed, such as wireless
communication technologies, fusion and positioning, testing and evaluation technologies of vehicles. The results of the analysis
show that a new “Human— Vehicle- Road— Cloud” framework is needed to realize the development from single— vehicle
intelligence to Vehicle—Road—Cloud collaboration technologies, and breakthroughs in cloud collaboration control models are
urgently needed. The results of the study are beneficial for promoting the research of Vehicle=Road—Cloud collaboration in
ICV, advancing the innovation change of ICV and providing technological reference and development direction.
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5GC 5G Core
RSU Road Side Unit

HEBRIE

ICV Intelligent and Connected Vehicle AMF Access and Mobility Management Function
C-V2X Cellular Vehicle-to—Everything NEF Network Exposure Function

OBU On board Unit PCF Policy Control Function

RSS Road Side Server SMF Session Management Function

5GS 5G System NRF Network Repository Function
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NWDAF Network Data Analytics Function

UPF User Plane Fuction

UE User Equipment

CAN Controller Area Network

MEC Mobile Edge Computing

ES Edge Server

HPPS High Precision Positioning System

GNSS Global Navigation Satellite System

IMU Inertial Measurement Unit

VSL Variable Speed Limits

GA Genetic Algorithm

DOA Dingo Optimization Algorithm

IMFAPC Improved Model-Free Adaptive
Predictive Control

TD-ISAC Time Division Integrated Sensing and
Communication
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