EERZEETIRMRE-F07%5 - F03H) - 2026 £ 03 A DOT: https://doi.org/10.12349/iser.v7i3.9474

Reliability and Verification System of Embedded Computing
Hardware Solutions in Industrial Scenarios
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Abstract

In the context of the deep integration of Industry 4.0 and intelligent manufacturing, industrial grade embedded computing hardware, as
a key infrastructure, needs to achieve long-term stable operation in complex electrical environments and harsh working conditions. Its
reliability design has become a core challenge that restricts the development of the industry. This article focuses on the multidimensional
requirements of industrial scenarios for computing performance, real-time performance, security, and environmental adaptability. The
system proposes a reliability assurance system that covers hardware architecture design, software fault tolerance enhancement, full
lifecycle verification, and supply chain risk management. By constructing a three in one framework of "design verification management"
and combining verification methods such as functional simulation, accelerated life testing, and electromagnetic compatibility analysis,
a reusable industrial grade embedded hardware development paradigm has been formed, providing theoretical support and practical
reference for the independent research and development of highly reliable industrial equipment.
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