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ABSTRACT

Driven by the global economic recovery and technological revolution, the aviation industry is
undergoing profound structural changes. With the rapid development of information technology, big
data, the Internet of Things and other technologies, artificial intelligence (Al) is gradually
penetrating into all aspects of aviation operations, driving the aviation industry's transformation to
"smart aviation'. Technological changes are reshaping the industry ecosystem at an unprecedented
speed, and the rapid development of the commercial aerospace field is driving the reconstruction of
the value of the industrial chain. This trend of technological integration is giving rise to innovative
application scenarios such as virtual assistants and smart avionics. Smart aviation has gradually
become an important development direction for the global aviation industry. This article
systematically discusses the main application areas of artificial intelligence in aviation operations,
as well as typical application scenarios and practical effects of artificial intelligence from the
aspects of intelligent flight scheduling, flight path optimization, intelligent aircraft maintenance, air
traffic management, airport services and aviation safety. At the same time, it analyzes the key
challenges faced by artificial intelligence in the promotion of aviation operations, such as data
integration, algorithm credibility, regulatory compliance, and network security. At the same time,
this paper analyzes the key challenges faced by the promotion of artificial intelligence in aviation
operations, such as data integration, algorithm credibility, regulatory compliance, and network
security. Finally, it proposes countermeasures and suggestions for building an open and
collaborative smart aviation ecosystem to promote the high-quality and intelligent development of
the aviation industry. Through the analysis of existing application cases and the outlook for future
trends, this paper aims to provide strategic references for aviation managers and technology
developers to achieve a more efficient, safer, and more sustainable aviation operation system.
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