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Abstract

The Japan Aerospace Exploration Agency (JAXA) conducted a hypersonic combustion flight test to eliminate
the wind tunnel dependency. The test vehicle was launched by the S-520 small rocket into a ballistic flight orbit, and
the combustion experiment was conducted when it reached Mach number during descent. The JAXA RD1 flight test
vehicle was launched by the S-520 rocket from JAXA Uchinoura Space. On July 24, 2022, the flight test was
successfully conducted and flight experiment data was collected. Based on the ADS data evaluated by CFD, this
study attempted to improve the prediction of dynamic pressure using linear weight analysis and statistical machine
learning algorithms. The results were found to be more promising than the dynamic pressure estimation formulation
originally used. In particular, xgboost provides the closest estimate to the theoretical values. Comparison of flight
data obtained from IMU and data obtained from machine learning was performed; comparison of predicted dynamic

pressures constructed from IMU data showed generally good agreement.
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Table 1 Comparison of Errors for Different
Application Methods

Algorithm RMSE MAE R?
(kPa) (kPa)
1. 1.827 1.024 0.996
Linear
Multiple
Regression
2. 1.063 0.7156 | 0.999
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