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Abstract: As a key technology of the fifth generation communication system, large-scale Multi-Input and Multi-
Output(MIMO) technology can effectively improve spectrum utilization. The base station side uses the Message
Passing Detection (MPD) algorithm to achieve good detection performance. However, the computational
complexity of the MPD algorithm increases with the increase of the modulation order and the number of user
antennas, and the Probability Approximation Message Passing Detection (PA-MPD) algorithm can reduce the
computational complexity of the MPD algorithm. In order to further reduce the complexity of PA-MPD
algorithm, this paper introduces an early termination iteration strategy based on PA-MPD algorithm, and
proposes an Improved PA-MPD (IPA-MPD) algorithm. Firstly, the convergence rate of the symbol probability
of different users in the iterative process is determined, and then the convergence probability is used to
determine whether the user’s symbol probability reaches the best convergence. Finally, the user termination
algorithm that the symbol probability reaches the best convergence is iterated. The simulation results show
that the computational complexity of the IPA-MPD algorithm can be reduced to 52%~77% of the PA-MPD
algorithm under different single-antenna user configurations without loss of the detection performance of the
algorithm.
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