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Indoor Visible Light Fingerprint Positioning Scheme Based on

Convolution Neural Network
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Abstract This paper proposes a visible light fingerprint positioning scheme based on a convolutional neural network
(CNN) to improve the performance of indoor visible light positioning systems. In the proposed scheme, optical
intensity signals are employed as the features of the reference node LED, and receiver coordinates are employed as
training labels to construct fingerprint database. In addition, a positioning model based on light intensity information
is constructed, and a one-dimensional CNN learning model is adopted for training. CNN application solves the
problems of low-positioning accuracy and poor stability of the fully-connected feedforward neural network method.
In an indoor-positioning scene (size: 5 m X5 mX3 m), the proposed positioning scheme obtained high positioning
accuracy with an average positioning error of 4.44 cm. In addition, the performance of several different indoor
visible light positioning methods was compared and analyzed in simulation experiments, and the results verified the
technical advantages of the proposed scheme.
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Table 2 Parameters used in channel simulation

Parameter Value Parameter Value
Transmitted optical power (P,) /W 1 Absolute temperature (Ty) /K 300
Fied of view (FOV) /(°) 60 Dark current (1,,) /pA 5100
Semi-angle at half power (¢,,,) /(°) 70 Open-circuit voltage gain (G) 10
Refractive index 1.5 FET transconductance (g,) /mS 30
Wall reflectivity (o) /% 80 Noise bandwidth factor (I,) 0.562
Gain of optical filter 1 Noise bandwidth factor (I,) 0.0868
Modulation bandwidth (B) /MHz 100 Noise factor (I") 1.5
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Fig. 3  Effects of various optimizers on positioning

performance with different learning rates
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Table 3 Comparison of positioning errors in different

methods unit: cm
Location Max location Average
algorithm error location error
CNN 25.02 10.13
Trilateral method 82.03 28.57
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