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Hybrid Tracking Method Combined with Step Tracking and Monopulse
Tracking for Improving Satellite Tracking Performance of Mobile
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To maintain communication quality of a mobile satellite antenna system without disconnection, the satellite tracking
technique is required. There are two major tracking methods called step tracking and monopulse tracking, which utilize
satellite signals as a tracking feedback. The monopulse tracking method provides fast and accurate tracking performance,
whereas it can be used only in limited small regions near the satellite’s direction. In the case of step tracking method, it
can be applied in relatively large regions. However, this method also has a limitation, in that it cannot provide fast and
accurate tracking performance near the satellite direction. In this paper, a hybrid tracking method composed of step tracking
mode and monopulse tracking mode is proposed. The proposed tracking method can present accurate tracking
performance near the satellite direction as well as be applied in relatively large regions.
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1. M2
NOMENCLATURE
AgsAl7lee] T Hgom otE Ve AR v
6r=Pointing angle command (degree) Yol uiztole HAslE k. oot Ust £A10] th glo] o}
o= Pedestal driving system parameter A os BA T AlTel] SaAls Aust o dxjaro] Ba
J=Moment of inertia (kg/m?) S}l 23], 950] k], Auk, Ak S| 2dv|7]e] A
b = Viscous friction parameter (N-m/sec /degree) o] 0851 ol =8 SFLIAIAE AL TR oFeUA A
¢ = Coulomb friction parameter (Nm) Aeb 2] 27719] o7 @ ZpA] BBt So] oreuA] AEe]
Kp=Proportional gain of driving system controller o) |3F oleko @ 2haFtT)? o] olH|UIAAEL. o|afst
K; = Integral gain of driving system controller Sol = Auleh S-S 2Bk 2 QIEE Sl Alo]7]% S}
K, ;= Integral gain of monopulse controller W 5|} o2 ChlEES XSkl A4S ISP (Inertially
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Fig. 2 Operational concept of a satellite antenna system
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Fig. 20 Monopulse error during monopulse tracking

Table 1 Tracking performance of the hybrid tracking

Method Step tracking Monopulse
Beacon (dBm RMS) -57.2102 -56.6823
Mono. Err. (deg. RMS) 0.5276 0.0802
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