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Abstract

In DS/FH spread spectrum system, different hopping frequency has different phase shift, which
leads to the discontinuous phase of the receiving signal. On the basis of analysis of channels’
transfer characteristics, a carrier tacking technology based on TEC curve fitting is proposed which
uses the character of the DS/FH receiving signal. The ionosphere phase compensation is imported
in the tracking loops, which solves the problem of loop locking caused by the phase hopping. In
addition, tacking accuracy is improved. Finally, MATLAB is used to estimate the ionosphere phase
compensation by the method proposed in this paper. The simulation results show that, the phase
estimation error is within plus or minus 10, which meets the tracking loop requirements.
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Figure 1. Phase response of different TECU
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Figure 2. Nonlinear phase response of different TECU
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Figure 3. Schematic diagram of phase integral
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Figure 4. Flow chart of carrier tracking
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Figure 5. Accuracy analysis of TEC curve fitting methods
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Table 1. Error of the estimated value and true value under different frequency
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TEC S0TECU 100TECU 200TECU 300TECU 400TECU S00TECU
2.200 GHz 0.4154° —0.5546° 2.4502° 2.6181° 1.2521° —1.3811°
2.216 GHz 0.5207° —0.2331° 1.1987° 1.8531° —0.3347° —0.9439°
2.232 GHz 0.4109° —0.0289° 0.4235° 1.0742° —0.7324° —0.4112°
2.248 GHz 0.0617° 0.0093° 0.0276° 0.1356° —0.1351° —0.0260°
2.264 GHz —0.5506° —0.1657° —0.0835° —1.1040° 1.2682° —0.0241°
2.280 GHz —1.4488° —0.5997° —0.0014° —2.7825° 3.2942° —0.6348°
2.296 GHz —2.6552° —1.3373° 0.1846° —5.0334° 5.7646° —2.0812°
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