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Design Optimization of Gliders for Birdman Rally Contest
by using a Genetic Algorithm

AKkiyoshi Iida, Masashi Iwasaki, and Akisato Mizuno
Department of Mechanical Engineering, Kogakuin University

ABSTRACT
Nowadays, the flight distance of champion team of the birdman rally contest was over 400 m. In order
to break the record, we have to consider the weather conditions, flight conditions and design optimiza-
tion of the glider. For this purpose, we developed the three-dimensional flight simulator and the opti-
mization program based on genetic algorithm. The simulation result of the three-dimensional flight
simulator was reasonably agreement with the real flight. GA optimization was carried out with two
hundreds samples and fifty generations. The dominant genes of airplane for the contest were obtained
with GA. The performance map showed the optimal airplanes such as the champion team were sensi-
tive and not easy-handle. The simulator was suggested another optimized model with flexible wing
that was not sensitive to flight conditions. The proposed model got the fourth prize and the referee’s

award of the birdman rally contest 2005.
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Fig.1 Picture of airplane for the birdman rally
contest : Birdman Project Wendy, Kogakuin Univ.
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Fig.2 Simulation results of flight orbits of glider
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Fig.3 Parameters of design variable

Tablet Design variables in chromosome

Design variable | Admissible values | Granularity NOL;n;E:r Sgrg?sggpnlg
Wing span 20 = X; £26m 32 5 1t05
Wing chord 0.8=X.<1.4m 32 5 5t0 10

Horizontal tail span| 1 =X, = 10m 32 5 111015
Horizontal tail chord] 0.1 = X, =2m 32 5 15 to 20
Vertical tail span 1= X; =8m 32 5 211025
Vertical tail chord 0.1 = Xe¢=2m 32 5 2510 30

Tail pipe length 15X =10m 32 5 311035

Diving angle -20 = X < 5deg 32 5 35 t0 40
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Fig.4 Distribution of flight performance of glider
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Fig.5 Performance map of glider against pitch
angle
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