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Analysis of the Innovations and Scientific Value of Guo
Shoujing’s Zheng Plan
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Abstract

This paper systematically studies the Zheng Plan instrument created by the Yuan Dynasty astronomer Guo Shoujing, focusing on its
technological innovations. Through the integration of double-scale calibration, horizontal calibration with a heavy hammer, and the
design of multifunctional accessories, it breakthroughs the core challenges of traditional instruments, such as directional ambiguity,
large shadow measurement errors, and single functionality, achieving a significant improvement in observational precision. As the
core equipment of the “Four Seas Survey,” this instrument played a crucial role in synchronous observations at 27 stations, providing
multidimensional and precise data support for the compilation of the “Shoushi Calendar.” Its scientific value is not only reflected in
promoting the paradigm shift of Yuan Dynasty astronomical observation technology from “laboratory to field” but also in establishing
the design standards of ancient astronomical instruments as “practical, precise, and integrated,” which had a profound impact on
subsequent astronomical and calendrical research as well as the development of geographic surveying techniques. It is a paradigm of
interdisciplinary integration in ancient Chinese science and technology.
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