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Step-by-step classification detection algorithm of
SPPM based on K-means clustering
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Abstract: In view of the high computational complexity in spatial pulse position modulation systems when using maximum
likelihood detection algorithm, a step-by-step classification detection algorithm based on K-means clustering was proposed
according to the characteristics of signal matrix with spatial pulse position modulation. The signal vector detection algorithm
was utilized to detect the index of light source in the training samples. The on K-means clustering algorithm was utilized to
acquire the mapping rule between centroid of samples and modulated symbol by offline training. Subsequently, online detec-
tion of modulated symbols was achieved based on the mapping rule, and then the index of light sources was detected by ex-
haustive search. In addition, Monte Carlo method was used to investigate the effects of key parameters such as the number of
clusters and initialization times on the system bit error rate (BER) performance. Simulation results demonstrate that the pro-
posed algorithm can achieve an approximate BER performance as the maximum likelihood algorithm on the basis of greatly
reducing the computational complexity. Compared with the linear decoding algorithms, the proposed algorithm is also appli-
cable to scenarios where the number of detectors is less than the number of light sources.
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