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Abstract

With the rapid development of industrial automation and intelligent manufacturing, the measurement and testing technology of
automated instruments has become an indispensable technical support to ensure production accuracy and improve product quality.
This paper discusses in detail the basic principles, application status and accuracy of automated instruments in the field of metrology
and testing, as well as the importance of their accuracy for different fields. This paper reviews the key metrology and detection
technologies, including sensor technology and signal conversion, data acquisition and processing, and standardization and calibration
methods, and puts forward effective strategies to improve the accuracy of metrology and detection, focusing on the application of
advanced materials and manufacturing processes, intelligent calibration and adaptive adjustment technologies, and the innovative
development of error diagnosis and compensation algorithms. The proposed strategies and measures aim to stimulate the potential of
automation instrument technology and provide researchers and engineers in related fields with a new solution.
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