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Abstract

We apply the clustering-based unsupervised learning (CUL) in deep learning field to QPSK detection. The
conventional QPSK detection has been performed by maximum likelihood (ML) based on the reference symbols. On
the other hand, if the CUL is used, the detection is performed with only information of the number of clusters. In
the CUL, the detection performance is determined by the size of the symbol set, the number of repetitions and the
signal-to-noise ratio (SNR). The detection performance is evaluated through the mean square error between the
estimated center and reference symbols and bit error rate (BER). We found that the BER is not improved even if
the SNR is improved when using arbitrarily selected initial center points. To solve this problem, we propose an
initial center-point selection technique suitable for the QPSK detection, and achieve BER performance equal to that of

conventional ML detection.
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