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ABSTRACT

A digital satellite communication channel has a nonlinearity with memory due to saturation characteristics of the
high power amplifier in the satellite and transmitter/receiver linear filters used in the overall system. In this paper,

we propose a complex radial basis function network(CRBFN) based adaptive equalizer for compensation of non-
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linearities in digital satellite communication channels. The proposed CRBFN utilizes a complex-valued hybrid

learning algorithm of k-means clustering and LMS(least mean square) algorithm that is an extension of Moody-

Darken’s algorithm for real-valued data. We evaluate performance of CRBFN in terms of symbol error rates and

mean squared errors under various noise conditions for 4-PSK(phase shift keying) digital modulation schemes and

compare with those of complex pth order inverse adaptive Volterra filter. The computer simulation results show

that the proposed CRBFN exhibits good equalization, low computational complexity and fast learning capabilities.
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Fig. 1 Block diagram of a digital satellite communication sys-
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this paper[2, 3].
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2 8 =% A}29 k-means clustering &3 2] &
Table 2. A k-means clustering algorithm used in this paper.
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Fig. 5 Constellations of nonlinear satellite communication channel outputs for 4-PSK signals.
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Table 3. Comparison of numbers of complex-valued multi plications for the training.
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Fig. 8 Constellations for 4-PSK test data equalized by the
CRBFN.
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Fig. 9 Constellations for 4-PSK test data equalized by the

Volterra filter.
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Fig. 10 SERs for 4-PSK test data equalized by the CRBFN
and Volterra filter.
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