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LOS(line-of-sight) Stabilization Control of OTM(on-the-move) Antenna
Driven by Geared Flexible Transmission Mechanism
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ABSTRACT

In this study, an OTM(on-the-move) antenna which is mounted on ground vehicles and is used for mo-
bile communication between vehicle and satellite while moving was addressed. Since LOS(line-of-sight) of
antenna should direct satellite consistently while vehicle moving to guarantee high satellite communication
quality, active antenna LOS stabilization is a core technology for OTM antenna. Stabilization of a satellite
tracking antenna which consists of 2-DOF gimbals, an elevation gimbal over an azimuth gimbal, was con-
sidered in this study. In consideration of driving mechanism which consists of gear train and flexible driv-
ing shafts, a two-mass-system dynamic model coupled with vehicle motion was presented. An internal
Pl-control loop + outer Pl-control loop structure has been suggested in order to damp the torsional vi-
bration and stabilize control system. The classical pole-placement method was applied to design control
gains. In addition, a vehicle motion compensation control beside of the feedback control loop has been
suggested to improve LOS stabilization performances. The feasibility of the proposed control design was

verified along with some experimental results.
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Table 1 System parameters

Variable Symbol Value
Inertia, motor I 2.5x10™ kg~m2
Inertia, antenna Jr 5.35 kg-m2
Stiffness Koy 18.01 Nm/rad
Gear ratio N 144.5
Antenna

Rate Gyro

Elevatio
Axis

Fig. 7 Photo of OTM antenna
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