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Abstract: For the problem of spectrum allocation in the multiplexing of cellular user spectrum resources by
Device-to-Device (D2D) communication in heterogeneous networks, a D2D communication resource allocation
mechanism based on improved discrete Pigeon-Inspired Optimization(PIO) algorithm is proposed. The user's
Quality of Service (QoS) is guaranteed by setting the Signal-to-Interference plus Noise Ratio (SINR) threshold,
the transmitting power is set for users by power control algorithms. To allocate resources for D2D users, the
Binary discrete PIO based on Motion Weight (MWBPIO) algorithm is used. To ensure the communication
quality of edge users, the D2D communication technology and relay technology are used to establish D2D relay
links, so then the performance of system can be maximized. Simulation results show that the proposed scheme
can effectively suppress the interference caused by the introduction of D2D users in heterogeneous
communication systems. Moreover, the proposed scheme can effectively improve the communication quality of

edge users, and improve the utilization of spectrum resources and the performance of the system.
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