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Improved M-ML algorithms for spatial modulation signal detection

ZHANG Xin-he'*, JIN Ming-lu™'

1. School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024, China;

2. School of Electronic and Information Engineering, University of Science and Technology Liaoning, Anshan 114051, China

Abstract: In spatial modulation (SM) system, the computational complexity of the maximum
likelihood (ML) optimal detection algorithm is very high. The M-algorithm to maximum likelihood
(M-ML) detector has attracted increasing attention due to its lower computational complexity.
However, in M-ML algorithm, the transmitted signals are detected according to ascending order of
received antenna index, which is not the best way in the view of bit error rate (BER) performance. By
studying the impacts of the different detection orders on the BER performance, two improved M-ML
algorithms are proposed. The simulation results show that the proposed improved algorithms have
better BER performance than M-ML algorithm. Moreover, in the M-ML algorithm, the number of
retained nodes, M, is the same under different signal-to-noise ratio (SNR), which is unnecessary,
especially at high SNRs. Thus, a dynamic M-ML algorithm is proposed which can adaptively change
M by threshold to reduce the computational complexity while the BER performance is almost the same

to M-ML algorithm. The simulation results also verify the advantages.

Key words: spatial modulation (SM); M-ML algorithm; detection algorithm; computational

complexity
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