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Analysis Method of Motion for a Complex Shape Flight Vehicle
by a Single Video Camera and its Application to Flight of a Glider
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Makoto Ueno (JAXA), Gouji Yamada, Takashi Matsuno (Tottori University)

ABSTRACT
Information of acrodynamic force and moment acting on a flying object such as airplanes, rockets, and other flight vehicles is important for
developing them and a new analysis method to measure them should be desired for a free flight test and a wind tunnel experiment. In this
study, a new technique is suggested to measure aerodynamic force and moment as well as temporal vehicle’s behavior by a single video
camera, which is valid for a complicate form of aircrafts and has a potential to measure them more precisely. Furthermore, the analysis

method was applied to free flight of a glider.
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Fig.1 Definition of the two coordinate systems.
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Fig. 2 The air plane model for the circle gauge method.
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Fig.3 Example of maker setting.
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Fig.4 Relation between circle gage radius and location z.
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Fig.5 Components of the gravity element.
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Fig.6 Experimental set-up.

Table 1 Specifications of the glider

Fuselage length 670 mm
Wing span 1305 mm
Wing area 13.7 em’

Overall weight 0.473 kg

Table 2 Inertial characteristics

I 0.01788 kgm’
I, 0.01151 kgm’
L. 0.02485 kgm’
1,=1, 0 kgm’
1 vz =1, zy 0 kgm 2
L=, 0.00209 kgm’
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Fig. 9 Temporal variations of the glider location in the
fixed coordinate system.
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Fig.10 Temporal variations of the glider posture in
the fixed coordinate system.
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Fig.11 Temporal variations of the effective
attack angle of the glider.
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Fig.12 Temporal variations of the glider velocity
in the body coordinate systems.
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Fig. 13 Temporal variations of the glider velocity.
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Fig. 14 Temporal variations of the acrodynamic
forces of the glider.
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Fig. 15 Temporal variations of the moments of the glider.
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