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Astronomical and Geodetic Instruments and Ideas of Yi Xing

DENG Kehui ZHAI Xinming

School of Humanities Donghua University Shanghai 200051 China

Abstract: In the process of compiling Dayan Calendar the eminent Tang Buddhist monk Yi Xing organ—
ized and carried out the first large—scale and systematic astronomical and geodetic measurement in Chinese his—
tory. By means of field measurements and calculations of data such as the length of the solar shadow and the
altitude of the North Pole he came to the conclusion that the difference in the altitude of the North Pole is
proportional to the ground distance for the first time an idea close to the modern concept of “latitude-surface
distance”. This fundamentally overturned the cognition of “a one-inch difference in shadow per thousand 1i”
and marked a significant turning point in ancient Chinese astronomy. Through precise measurements of solar
shadows and polar altitudes across multiple sites Yi Xing constructed a logically coherent and structurally rig—
orous measurement model demonstrating a high level of scientific awareness and spatial cognitive ability. Al-
though he was limited by the cosmological views and technological conditions of his time and thus unable to ex—
plicitly propose the concept of “geographical latitude” Yi Xings empirical spirit and implicit recognition of
Earth’s curvature sowed the seeds of empiricism and geometric thinking into ancient Chinese scientific thought
exerting a profound influence on the subsequent development of astronomy and geodesy.

Key words: Yi Xing; Fujii; astronomical geodesy; polar altitude; a one-inch difference in shadow per

thousand li
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