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ABSTRACT

This paper proposes a Ku-band multi-mode coupler and its monopulse tracking system, which can be applied to
a unmaned aircraft vehicle(UAV) platform. In general, the carrier-to-noise(C/N) level of the beacon signal from a
Ku-band commercial satellite is relatively weak compared to that of a military satellite because the Ku-band
satellite has been designed for commercial services. Therefore, this paper proposes a coupler and its multi-mode
monopulse tracking system satisfying the tracking accuracy under a low C/N environment and analyzes the tracking
accuracy. After that, we perform a real satellite tracking test and compare the accuracy of the test with the

analysis result before validating the performance of the architecture of the proposed satellite tracking system.

Key Words : Satellite Tracking(?]’d5%}), Multimode Monopulse(t}aEER =2 2), Ku Band(Ku H9)),
Tracking Accuracy(F4 4 8%), UAV(FI 7))
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Fig. 1. Operation conceptual figure of beyond line—of
—sight communication
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Fig. 2. Monopulse satellite tracking system diagram
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Fig. 3. Coordinate system of tracking error signal
analysis
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Table 1. Gain to noise temperature ratio(G/T) analysis
Parameters Value
cable and waveguide 78.6 K
Noise | antenna 674 K
Temp. | Low Noise Amplifier 715 K
Rx port mismatch 13.0 K
Total Noise Temperature 230.5 K
cable and waveguide 1.3 dB
Polarization 0.1 dB
Loss
Pointing error Radome 1.2 dB
Tracking error 0.2 dB
Reflector antenna gain 40.2 dBi
Antenna gain at LNA input port 37.4 dBi
Gain to noise temperature ratio(G/T) 13.8 dB/K
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Table 2. Signal to noise ratio analysis
Order Parameters Value
1 Satellite Beacon EIRP 14.8 dBW
) Ku band monopulse tracking 13.8 dB/K
system G/T
3 Boltzmann Constant(k) -228.6 dB
4 Free space loss -206.2 dB
5 Monopulse receiver .N01se 10 Hz
measurement bandwidth
6 Fundamental mode C/N 41.0 dB
7 Higher-order mode C/N 28.0 dB
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Fig. 10. Ku—band higher—order mode null pattern
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Table 3. Motion simulator parameter

Parameter Yaw Pitch Roll
Amplitude 5 5 5
Frequency 0.5 0.5 0.5
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Fig. 12. Tracking performance test
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Fig. 14. Azimuth angle error and elevation angle error
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