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and Technology, Abstract: In re-entry capsule missions, accurate altitude estimation during atmospheric re-

Tehran entry plays a critical role in the safe deployment of landing and recovery systems. This paper,

focusing on barometric altimeters in research space capsules, provides a comprehensive

review of the various models used, including aneroid, piezoresistive, vibrating, and solid-

state systems, along with an analysis of their performance and technical characteristics. Errors

affecting altitude measurement accuracy, such as sensor noise, delays in plumbing and

processing systems, A/D conversion errors, aerodynamic effects, and atmospheric modeling

discrepancies, are independently assessed. Using experimental mission data from the Orion

capsule, the impact of each error source on altitude estimation accuracy is examined. Finally,

the application of emerging technologies, such as integrating GNSS with barometric

altimeters, employing MEMS sensors, and implementing advanced Al-based architectures,

including deep neural networks in future systems, is discussed.
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