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Practice-based Learning for Estimating the Combustion Characteristics of Hybrid Rockets
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This paper focuses on a practical exercise for self-position estimation by measuring latitude and longitude, demonstrating the application of the
Kalman filter in a concrete scenario. Additionally, it briefly discusses the future potential of the Kalman filter in hybrid rockets, where it could
enhance thrust control performance through maximum likelihood estimation of combustion characteristics based on combustion pressure

measurements.
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Figure 2. distance from starting point calculated from

latitude and longitude measurements
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Figure 3. Comparison of Kalman filter estimates
when varying the calculated distance r and the

observed noise variance R (9th Q=0.01)

Figure 4 |34 & 71T X 2RE7E03 80381 36 [B1 A OHE
FERERLTWD. ZHLICHLEROISHOME H
WeRRE AL, BT — 2 ~OMEENRHTHDH 2
LR TE S,

—— Observed r
—— Predicted r
—— Estimated r (R=1e-08)

Estimated r (R=1e-09)
—— Estimated r (R=1e-10)
—— Estimated r (R=1e-11)
—— Estimated r (R=1e-12)

Distance (r) [m]

0 25 50 75 100 125 150 175 200 225
Time [s]
Figure 4. Comparison of Kalman filter estimates when
varying the calculated distance r and the observed

noise variance R (36th Q=0.01)
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