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Abstract

The demands in wireless communication network dramatically increase in terms of speed,
coverage, privacy, and security. However, meeting those goals is difficult due to two natures of
wireless communication networks, namely, limited bandwidth and broadcasting transmission. As
per the limited bandwidth, researchers need to find the techniques that can improve the efficiency
of bandwidth utilization so that more amount of data can be transmitted using the available amount
of bandwidth. The interesting techniques include cognitive radios and positioning-aided
communications, and the cognitive radios can be further enhanced by cooperative communications.
As per the broadcasting transmission, the privacy and security of the users in the wireless
communication networks are compromised. The researchers need to find the techniques that can
improve the secrecy rate so that the users in the wireless communication network can transmit
data securely at a reasonably high speed. In this research, we first propose the coding technique,
which can improve the efficiency of bandwidth utilization. Second, we propose the positioning-aided
cooperative communication, which also can maximize the efficiency of bandwidth utilization. Third,
we propose the optimization framework to maximize the secrecy rate of wireless communication

networks under the constraint that the receivers do not have their own energy source.



