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Abstract: A novel optical transmitting antenna based on free-form lens is proposed for visible light cellular network
in order to improve the signal quality in the whole coverage area and communication performance of the system. Based on
the energy mapping relation and Snell’ s law, the optical transmitting antenna based on free-form lens is designed to realize
rectangle light receiving areas. Using this optical transmitting antenna, the light signal from light emitting diodes (LED)
source can be distributed uniformly in a square area of 0.8 m X 0.8 m. On this basis, a visible light cellular network with the
novel optical transmitting antenna is applied, of which the quality of the receiving light signal and system performance are
further investigated. It is demonstrated that in a 3 m X 3 m X 3 m room with 16 LEDs using the designed optical antenna, the
uniformity of light distribution in the light network converage reaches 0.8. With the elimination of co-channel interference,
the average signal to interference and noise ratio (SINR) is 12.6 dB, which can effectively improve the bit error ratio (BER)
and ensure the communication performance of visible light cellular networks.
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