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Full-duplex radio over fiber system for tunnel communication

Wang Houjun, Yan Lianshan, Ye Jia, Pan Wei, Zou Xihua, Luo Bin, Li Peixuan
(Center for Information Photonics and Communications, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Due to the poor wireless transmission in the long tunnels, conventional communication
technique cannot meet the high-quality communication demands of the passengers. A ROF (Radio over
Fiber) distributed tunnel communication system employing WDM—-PON (Wavelength Division Multiplex-
Passive Optical Network) was proposed. By combining the WDM and DAS (Distributed Antenna System)
techniques, a wireless access network can be achieved to provide different wireless services through
optical channels. Moreover, the transmission bandwidth can be increased by using this proposed scheme
which can also suppress the signal degradation under the scenario of tunnel transmission. A full-duplex
ROF platform was experimentally demonstrated. The optical generation and transmission of electrical
16/64QAM vector signals at 24 GHz were achieved. And the feasibility of the scheme was verified by
measuring the EVM value of the uplink and downlink.
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Fig.1 WDM-ROF distributed system for tunnel communication
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Fig.2 Experiment setup for RoF tunnel communication
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