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A Study on the Design and Implementation of an Antenna Control
Unit for Stabilized Satellite Antenna

Sung-Soo Jung® - Seung-Wook Hwang**

Abstract

With increasing the demand for the distribution of information. the use of satellite
communications having merits in breadth. cfficiency and speedy of construction
Network, and the facility of a movement has been increasing exorbitantly. As the
result of that, the mobile terminal used in satellite communication station has been
also researched actively.

In order to use satellite broadcasting and communication service on a navigating
ship, the antenna should alwavs point to the satellite.  There are two tvpes of
stabilization control which maintains the point-angle of a satellite according to the
changing position and movement of ship. One is Passive Control which maintains
a horizontality by the inertia of Flv Wheel. The other is Active Control which
compensates the movement of ship directly by driving the actuator attached on the
shaft of the antenna after sensing the movement of a ship. Initally Fly Wheel
tvpe was commonly used, but recently the Active Control is mostly used due (o
the development of electronic and control technology.

The purpose of this research is satellite tracking antenna system using active

stabilizing method.  This system can be largelv separated into three blocks which
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is SAP (Stabilized Antenna Pedestrial), PCU (Pedestrial Control Unit) and ACU
(Antenna Control Unit). SAP, the part which is the mechanical structure of the
antenna, consists of the driving part, the dish of the antenna and LNB (Low Noise
Block). PCU measures the movement of a ship with the sensor and performs the
functions of the stabilization and tracking satellite which maintains the satellite
pointing angle of the antenna in real-time by controlling the driving part in SAP
directly. ACU performs the functions, such as selecting satellites and channels,
measuring the intensity of receiving satellite signal, calculates an azimuth and an
elevation in real-time by obtaining the position of a ship and the information of a
bow from GPS (Global Position System) and Gyro.

This thesis presents design and implementation of satellite tracking system using
positive stabilizing method. And It also contains the design and the implementation
of ACU, consists of the several parts which are user interface, GPS interface, Gyro
interface, DBS tuner interface, PCU interface and calculating both the azimuth and
the elevation of the antenna. The hardware of ACU for performing these kinds of
functions was divided into control unit and functional unit. The structure of the
software of ACU was implemented by designing communication flow-chart and
defining the 7 states in order to control the state of PCU efficiently.
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