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Abstract

Addressing challenges in the metrological instrument verification process within market regulation—including excessive reliance on
paper-based documentation, human transcription errors, lack of task transparency, and low archival traceability efficiency—this study
examines the Metrological Verification Institute of City A’s Market Regulation Bureau. It analyzes traditional workflow models and
key pain points, proposing a digital optimization framework centered on a unified business platform, unique instrument identifiers,
mobile data collection, electronic certificates, and trusted evidence storage. Implementation results demonstrate that the digitalized
process reduced data error rates from 5.2% to 0.8%, shortened average verification cycles from 12 days to 3 days, increased data
traceability success rates from 85.0% to 99.5%, cut paper document retrieval time from 38 minutes to 5 minutes, and decreased
telephone follow-up requests from 31.6% to 6.4%. The research confirms that digital verification processes significantly enhance the
accuracy, efficiency, and traceability of mandatory calibration services, providing a viable pathway for transforming metrological
operations in market regulation.
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