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Improved Weighted K Nearest Neighbor Algorithm
for Indoor Visible Light Fingerprint Positioning System
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Abstract Aiming at the problem that the Euclidean distance in the weighted K nearest neighbor (WKNN) algorithm can
not effectively represent the actual distance relationship between measurement points in the indoor visible light fingerprint
positioning system, an improved WKNN algorithm based on weighted Euclidean distance measurement is proposed in this
paper. The algorithm assigns different weighting coefficients to different signal strength differences according to the
attenuation characteristics of the received signal strength varying with the actual distance. The simulation results show that
under the same environmental conditions, compared with the WKNN algorithm using European distance measurement and
Manhattan distance measurement, the average positioning error of the improved algorithm is reduced by 37.5% and
34.3%, respectively.
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Fig. 1 Model of the indoor VLC system
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Table 1 Structure of the offline fingerprint database
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Table 2 Parameters of the indoor VLC system

Parameter Value
Room size /(m>Xm>Xm) 5X5X3
Grid /(em X cm) 100100
LED light power /W 5
Number of LEDs 4

LED position coordinates A(1.5,1.5),B(1.5,3.5),

(x, y) /m C(3.5,1.5),D(3.5,3.5)
Field of view /(°) 70
Effective area of receiving 1
terminal /cm®
Refractive index 1.5
Half power angle /(%) 60
Height of receiving 12

terminal /m
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Table 3 Positioning error statistics of 3 WKNN algorithms

Algorithm Average positioning error /m
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