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Sources of Error and Methods to Reduce Uncertainty in High—precision
Aerospace Weighing Instruments

[ Abstract ] High—precision aerospace weighing technology is a core link in ensuring the accurate control of
spacecraft launch mass, center of gravity positioning, and propellant loading. The reliability of its measurement results is
directly related to the success or failure of the mission. This paper systematically analyzes the main sources of error affect—
ing the accuracy of aerospace weighing instruments, covering multiple aspects such as environmental factors, equipment
defects, and human operation. On this basis, the evaluation process of measurement uncertainty is described in detail, and
targeted uncertainty reduction techniques are proposed, including hardware optimization, system integration compen—
sation, and intelligent data processing algorithms. The effectiveness of the proposed methods is verified through specific
calculation examples and data comparisons, providing a clear technical path and practical solution for achieving sub—mil—
limeter or even micrometer—level aerospace weighing accuracy.

[ Keywords ] aerospace weighing; error analysis; measurement uncertainty; accuracy compensation; sensor technology
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