Data detection for cooperative vehicular communication systems with unknown channels
Abstract:

Future intelligent transportation systems aim to automate the interactions among vehicles and infrastructure to achieve high levels of security, comfort, and efficiency. To develop such systems, wireless communication is an essential technique to enable instant information sharing among vehicles. In such an intelligent transportation system, vehicles are equipped with onboard units (OBUs) to communicate with each other. In addition, multiple roadside units (RSUs) usually installed in light poles, traffic lights, road signs work as system infrastructure to facilitate the communications among vehicles. In fact the RSUs act as relays and offer certain cooperation to the vehicles. In such a cooperative vehicular communication system, high speed movement of vehicles tends to cause Doppler spread and results in time-varying multi-path channels, particularly when broadband orthogonal frequency division multiplexing (OFDM) transmissions are adopted. For this reason data detection for an OFDM-based amplify-and-forward (AF) cooperative vehicular communication system with multiple relays is investigated. Unlike the conventional OFDM AF cooperative systems, the underlying channels experience fast time-variation due to high mobility of the source and destination. To enable data detection, the system model is first reformulated using the generalized complex exponential basis expansion model (GCE-BEM). Then a channel estimator is developed using the Tikhonov regularization method and a data detection method is proposed based on the linear minimum mean square error (LMMSE) criterion.
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