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[Abstract] With the continuous growth of global trade and the increasing risks of emerging infectious diseases
and foreign invasive species,customs inspection and quarantine work is facing unprecedented challenges.
Traditional laboratories encounter bottlenecks in testing efficiency, resource scheduling, risk early warning, and
cross—departmental collaboration. Digital Twin, as a core technology for deep integration of cyber—physical
systems, provides a new paradigm for the intelligent upgrade of customs inspection and quarantine laboratories.
This paper aims to explore the Digital Twin framework for constructing a smart laboratory, detailing its system
architecture, key technologies, and implementation path. It specifically incorporates the self—developed Smart
Power Line by the Customs Science and Technology Center and innovatively proposes an automation unit
design centered on Pre—processing Functional Islands. By constructing a Digital Twin entity that enables
real—time interaction and symbiotic intelligence between the physical and virtual laboratories, it achieves full
lifecycle management of the testing process, dynamic optimization of testing resources, intelligent early warning
and tracing of security risks, and simulation of testing capabilities. Ultimately, this fosters a new form of smart
laboratory that is data—driven, real—time intelligent in decision—making, and precise in execution, significantly
enhancing the capability to safeguard national border security and improve customs clearance efficiency.
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