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Construction and verification of AI-based optimization methods for
subcontract settlement audit in port engineering
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Abstract: Aiming at the three core problems in the intelligent audit of subcontract settlement for port construction projects,
namely inaccurate data parsing, frequent large model"hallucinations", and imprecise dynamic adaptation of audit rules, this
paper takes Generative Artificial Intelligence(GAl)as the support. It improves data parsing accuracy through the integration of a
general knowledge base and multi —professional agents, suppresses large model"hallucinations"with a"triple constraint"
mechanism, realizes rule adaptation relying on the collaboration between a dynamic rule base and multi—agents, and constructs
an intelligent audit platform with a three—layer collaborative architecture. Taking a port expansion project as the verification
object, the project includes 16 subcontract contracts and more than 1 200 unstructured settlement vouchers. The verification
results show that the data parsing accuracy rate is 99.2%, the large model"hallucination"occurrence rate is 0.04%, and the rule
adaptation accuracy rate is 99.7%, which fully meets the practical requirements for intelligent subcontract settlement audit in
port projects. Compared with the 5 days required for traditional audit of projects of the same scale, the intelligent audit can be
completed in only 1 day, with an efficiency improvement of 80%. The conclusion indicates that this method accurately solves
the core problems, promotes the in—depth transformation of the audit model from"manual audit"to"intelligent audit", and
provides a reusable and implementable practical plan and theoretical reference for the intelligent audit in port engineering and
similar engineering fields.
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Fig.1 The linkage mechanism between enhanced

knowledge base and multi—professional agent
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Fig. 2 The "triple constraint' working mechanism
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Fig. 3 Workflow and multi-agent collaboration
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Fig. 4 Intelligent platform architecture for project subcontracting settlement audit
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Fig. 5 Collaboration mechanism of knowledge base,

workflow, and large models
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