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Aerodynamic Parameter Estimation of Large Parachute Based on
Genetic Algorithm

WANG Hat tao, QIN Zi zeng
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: The six degrees of freedom dynamic and motion models of the parachute recovery sysem were built. In order to solve the
problem caused by the lack of measurable experiment data, the genetic algorithm was designed to estimate the aerodynamic parameters of
the parachuie. Simulation result validates the feasibiliy of the estimation method and the validity of the esimation model. The
aerodynamic parameters of a large ringsail parachute applied to manned spacecraft were estimated through the genetic algorihm and the
analysis data from the videos of ardrop test. Fuithermore, the stability of the ringsail parachute was analyzed through the estmation

results. The conclusion can provide theoretical reference for the design of recovery system.
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Fig. 1 Sketch of the parachute- cabin sysem
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Fig.2 Flow chait of the genetic algorithm
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Fig.3 The time course of the observation swing angle
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Tab.1 Compare of the aerodynamic parameter estimation result and tmuth value
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Fig. 8 Cuwe of the lateral force coefficient Fig. 9 Typical curves of the lateral force coefficient
of the ringsail parachute of the seady and the unsteady parachute

(D ; )

(2) )

Doherr K F. On the Influence of Stodhastic and Acceleration Dependent A erodynamic Forces on the Dynamic Stability of Parachutes [ R]. AIAA -
81— 1941, 1981.
Cockrell D J, Doher K F. Prelimmary Consideration of Parameter Identification Amalysis from Parachute Aerodynamic Flight Test Data [ R]. AIAA
- 81— 1940, 19%81.
[M]. : , 1997.

Schatde P R, Cuny W H. Flight Simulation of a Vehicle with a Twe-stage Parachute System[ R]. AIAA— 79- 0448, 1979.

R . [M]. : , 2001.
Peng CY, Tsang S K. Model Correlation for Mars Pathfinder Entry, Descent and Landing Simulation[ J]. IEEE, 1997, 97(7) : 233— 245.
Wolf D F, Heindel K. A Steady Rotation Motion for a Cluster of Parachuts| R]. AIAA- 2005- 1629, 2005



