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In order to improve the secrecy of data in wireless communications, the use
of physical layer security, which exploits the characteristics of physical radio channels has
attracted attention. In this research, we focus on two methods: artificial noise and artificial fast

fading, which can be implemented relatively easily and can deal with passive eavesdroppers. The
purpose of this paper is to develop methods to improve energy efficiency in multiple-input
multiple-output (MIMO) transmission, which is adopted in many recent wireless communications
standards. Several methods have been developed in accordance with the transmission schemes, and it
has been clarified that highly secure communications can be realized while improving the energy
efficiency.
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