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Abstract As the inter symbol interference increases the bit error rate(BER) of the visible light communication
system, a new artificial neural network (ANN) equalization receiving system is proposed. Based on angle diversity
receiving technology and artificial neural networks, the system can not only reduce the influence of inter symbol
inference, but also improve the signal to noise ratio(SNR) and decrease the bit error rate. The signal transmission
test is simulated by Matlab. The simulation results show that the proposed system has lower bit error rate compared
with the traditional system which uses single input and single output technology(SISO), what's more, the former
can weaken the influence of inter symbol interference under the same signal to noise ratios of the environment and
signal source. This advanced system can optimize the channels performance of visible light communication system,
and it obviously has a vast application prospect.
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Fig.2 Variation of Q—factor of each channel in the angle diversity receiving technology
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Table 1 Simulation parameters

Model 1 Model 2
(SISO system) (Diversity reception system based on ANN)
[lumination power of each LED /W 0.6 0.6
Number of channel 1 4
Number of photoelectric detector 1
Transmitter FOV /(°) 60 60
Receiver FOV /(°) 60 60
Each PD area /cm’ 1.0 1.0
Optical filter gain 1.0 1.0
Wavelength /nm 550 550
Photoelectric conversion efficiency /(A/W) 0.35 0.35
Modulation 00K 00K
Types of ANN - multilayer perceptron
Learning algorithm of ANN - back-propagation
Number of training symbols - 300
Number of nodes in the hidden layer - 20
Learning rate of ANN - 0.05
Activation function of ANN - Sigmoid function
Minimum error training target of ANN - 0.001
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