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Abstract

The Yangyi was one of the core astronomical instruments created by the Yuan Dynasty astronomer Guo Shoujing for compiling
the “Shoushi Calendar”. It operated on the principle of “looking up” and achieved precise measurements of the sun’s position and
the process of solar eclipses through the innovative combination of a copper hemispherical surface and a coordinate system. This
instrument broke through the limitations of traditional astronomical observations, which were limited to “side-looking” and “top-
viewing”, and for the first time transformed the apparent motion of the sun into quantifiable coordinate data, solving the key problems
of glaring light and large reading errors in ancient observations. This article analyzes the structural design and working principles
of the Yangyi, combined with historical records such as the “Yuan History: Astronomical Records”, to explore its technological
breakthroughs—including the pioneering nature of the hemispherical scale system, the auxiliary precision of the “Jingfu” accessories,
and the integration of observation functions. It further discusses the scientific support it provided for the compilation of the “Shoushi
Calendar” and its unique status in the history of world astronomical instrument development, revealing the leading level of China’s
astronomical technology and the progressiveness of scientific thought during the Yuan Dynasty.
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