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The Design of the Stabilized Algorithm for Shipboard Satellite
Antenna Systems using Genetic Algorithm

Woon-Yong Koh™ - Seung-Wook Hwang™™ - Gang-Gyoo Jin™""

(F Xt
Abstract 5 F3 <4xE|F AL
1.4 & 6. A9 ¥ Asx n3
2. Antg- 1A Qe Alasle 72 7.4 &
3. atellv} Pedestale] 538 Fudd
4. XA 8 #Meir) AA
Abstract

This thesis describes the design of a stabilized algorithm for shipboard satellite antenna systems which
can enhance the tracking performance. In order to overcome some drawbacks of the conventional step
tracking algorithm, the proposed algorithm searches for the best tracking angles using gradient-based

formulae and signal intensities measured according to a search pattern.

The effectiveness of the proposed algorithm is demonstrated through simulation using real-world data.

Keywords : shipboard satellite antenna(X1%}-8 $14 <lellv}), tracking algorithm($3 <tx2]&), gradient-

based formula(7-ulol] 7123 4])
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Fig. 1. Shipboard satellite antenna system.
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Fig. 2. 6-degree movements of ship motion.
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Fig. 3. Block diagram for estimating model parameters.
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Fig. 4. Signal intensity(-10°< @ 4, 6 e<10°).
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Procedure StepTrackingAlgorithm

Set k= 0 and initialize 0 a(k);
Measure
Lik)= Li(8alk)),
La(k)= La( @ a(k)+ A84),
La(k)= Ls(® a(k)- 28a) and find
Lmax= max{Li(k), La(k), La(k)};
While < termination conditions are not met >
If Lax = Li(k)
Set 8 a(k+1)= 0 a(k);
Else if Lmax = La(k)
Set 8 alk+1)= 0 a(k)+404;
Else
Set 0alk+l)= 0 a(k)-204;
End if
Measure Li(k+1), La(k+1), La(k+1) and find
Lmax= max{Li(k+1), Lak+1), La(k+1)};
Set k= k+1;
End while

a8 6. 2% 3 daeE.
Fig. 6. Step tracking algorithm.
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Procedure ProposedTrackingAlgorithm

Set k= 0 and initialize 8 ak), 9g(k);
Measure
Lik)= Li( 0 a(k)+ 404 0 g(k)+48k),
Lak)= La(® a(k)+ 464 8 5(k)- 46z ),
La(k)= La( @ a(k)-294,85(k)+ 40 ),
La(k)= La(0 a(k)- 484 0(k)-ABg )
While < termination conditions are not met >
Calculate
8 a(k+1)= 0 A(k)+ ®a (Li(k)+La(k)-La(k)-La(k)),
0 g(k+1)=0 g(k)+ %e (L1 (k)+Ls(k)-La(k)-La(k));
Measure Li(k+1), La(k+1), La(k+1), La(k+1);
Set k= k+1;
End while

a8 8. A3 FA daElE
Fig. 8. Proposed tracking algorithm.
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Fig. 9. Parameter Estimate. (a) Performance
index. (b) Estimated parameter.
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Fig. 11. Step Tracking.
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Fig 12. Tracking using the proposed algorithm.
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Fig. 13. Step Tracking.
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Fig. 14. Tracking using the proposed algorithm.
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