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Theoretical Basis and Scenario Boundary Analysis of Artificial Intelligence Empowering
Engineering Management Decision-Making

Fu Hanliang
(School of Management, Xi ~ an University of Architecture and Technology, Xi~ an 710055)

Abstract: The new generation of artificial intelligence technology continuously promotes the digital transformation of engineering
management models, and intelligent decision-making has become a hot research topic in the engineering field. Existing studies mostly
focus on the implementation path of artificial intelligence technology and the development of engineering scenario applications, lacking
systematic discrimination of the underlying theoretical logic, enabling mechanism and scenario boundaries, which easily leads to the
cognitive misunderstanding of technological omnipotence. Supported by bounded rational decision theory, knowledge management and
organizational learning theory, and human-machine collaborative decision theory, this paper constructs a theoretical analysis framework
for artificial intelligence empowering engineering management decision-making. It explains the core enabling paths of Al-driven
engineering management decision-making from three dimensions: data perception, predictive simulation and multi-objective
optimization. Furthermore, the application boundaries of artificial intelligence are defined from the constraints of data and algorithms,
distinction between structured and unstructured decisions, and division of human-machine rights and responsibilities. The research shows
that artificial intelligence does not replace engineering managers, but expands the information processing capacity of decision-makers
and optimizes the efficiency of organizational knowledge circulation. Artificial intelligence can achieve stable enabling effects only in
structured engineering decision scenarios with complete data, clear objectives and quantifiable rules. Complex unstructured decisions
with high uncertainty, value judgment and multi-stakeholder game still need human leadership. Clarifying the theoretical basis and
application boundaries can avoid blind investment in intelligence, and provide theoretical reference for the construction of
human-machine collaborative engineering decision-making system.
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