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Security Analysis of In-Vehicle Ethernet and Multi-level
Security Architecture Design
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Abstract : With the widespread adoption of automotive Ethernet and its critical role in intelligent vehicles, the
security of automotive Ethernet plays a pivotal role in vehicular systems. The safety of automotive
Ethernet not only affects the normal operation of vehicles but also directly impacts the security
and privacy of drivers and passengers. The primary security threats currently faced by automotive
Ethernet include cyberattacks, data breaches, data tampering, denial-of-service (DoS) attacks, and
system intrusions. Considering the physical environment and functional characteristics of automotive
Ethernet networks, this paper proposes a multi-level security architecture to establish a comprehensive
protection system. This architecture incorporates security measures at different layers, such as
physical layer, data link layer, and application layer security mechanisms. The design of the multi—
level security architecture employs various security strategies and technical approaches, including
encryption, authentication, machine learning algorithms for establishing normal communication
baselines, and intrusion detection.
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