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The weight of an antenna system pointing satellite on the mobile platform is restricted by the
weight limit of the mobile platform. The maximum power of the actuator driving the antenna
system is thus limited because a high power actuator needs a heavier weight. Thus, a drive
system is designed to have a low torque requirement by reducing the gravitational torque
depending on gravity or acceleration of the mobile platform, including vibration, shock, and
accelerated motion. To reduce the gravitational torque, the mathematical model of the
gravitational torque is preferentially obtained. However, the method to directly estimate the
mathematical model in an antenna system has not previously been reported. In this paper, a
method is proposed to estimate the gravitational torque as a mathematical model in the antenna
system. Additionally, a method is also proposed to calculate the optimal weight of the balancing
weight to compensate for the gravitational torque.

KEYWORDS: Center of gravity measurement (%7 &4 &), Balancing weight (8& ), Light weight (& &3}),
Robot manipulator (2% ZH&7|), Inertially stabilized platform (s 2ty 3l £

7|z4dd k, = Torque constant of motor (Nm/A)

m = Mass of a rotation part (kg)
[ =Distance between the center of gravity and the center

i b = Viscous friction parameter (Nm - sec /deg)
of rotation (m)

. . ¢ = Coulomb friction parameter (Nm)
T = Output torque of electrical driven system (Nm) L . )
. . . g = Gravitational acceleration (m/sec”)
i = Input current of electrical driven system (A)

6 = Angle of rotation (Degree)

I =Moment of inertia (kg - m?) gravi-ty minus 90 degree (Degree)

o. =Angle between forward direction and center of
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Table 1 Estimated gravitational torque parameters and
center of gravity location

[ a X
No | nmy | (deg) | om) | ) |
1 1647 | -66.23 | 15.08 | -6.64 0.97
2 1634 | -65.86 | 14.91 -6.68 0.97
3 16.37 | -65.53 | 1490 | -6.78 0.97
4 16.37 | -65.27 | 14.87 | -6.85 0.98
5 16.39 | -65.01 | 14.86 | -6.92 0.97
Aver. 1639 |-65.58 | 14.92 | -6.77 0.97

Table 2 Estimated gravitational torque parameters and
center of gravity with a balancing weight

/ o X
No | om) | (e | (mm) | m) | "2
1 539 |-74.88 | 5.21 -1.41 0.90
2 524 |-73.89| 5.03 -145 0.89
3 5.17 -73.11 4.95 -1.50 0.88
4 520 |-73.27| 4.98 -1.50 0.88
5 5.23 -73.94 | 5.03 -1.45 0.88
Aver. 5.25 -73.82 | 5.04 -1.46 0.88
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