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Realization of a new VLC hybrid location algorithm

with high accuracy
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Abstract: In order to realize the high precision positioning of the mobile robot, a new hybrid positioning
algorithm based on VLC was established, the theoretical analysis and experimental verification were
investigated. First, according to the advantages and disadvantages of the traditional RSS position algorithm
and AOA position algorithm, the RSS algorithm was improved in the paper. Using the relationship between
the signal strength and the angle rather than the distance, a hybrid positioning algorithm model was obtained.
Then the positioning algorithm was analyzed theoretically in the actual implementation process mainly from
the angle of measurement in order to achieve the target parameters. The feasibility of the algorithm was
verified by the experiment and the measurement data was obtained. Finally, the experimental data was
analyzed to observe the positioning accuracy. The experimental results show that the localization accuracy of
the proposed experiment is 6.11 cm, which is less than 10 cm. Besides, compared with the other two kinds of
positioning algorithm, the algorithm had high precision, low cost and high feasibility.
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Fig.1 Schematic diagram of RSS algorithm model
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Fig.2 Schematic diagram of AOA algorithm model
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Fig.3 Associated schematic diagram of the rotation angle and

geomagnetic angle
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Tab.1 Relationship between the angle accuracy and R
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5 1.621
6 1.351
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Fig.5 Schematic diagram of the relationship between horizontal

angle accuracy and R
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Tab.2 Angle error correction

Error/(°)
Distance/m

10 cm 20 cm
1 8.110 16.260
2 4.052 8.110
3 2.701 5.404
4 2.021 4.052
5 1.621 3.242
[§ 1.351 2.701
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Fig.7 Optical platform demonstration
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Tab.3 Error analysis of horizontal angle measurement

Protractor/(°) Angle/(°) Signal value/V Error/(°)
0 1.1 0 0.1
20 18.5 0.052 1.5
28 27.2 0.64 0.8
29 28.6 1.1 0.4
30 29.7 1.66 0.3
31 31.7 2.64 -0.7
32 32.2 2.62 -0.2
37 36.9 2.3 0.1
40 40.2 1.4 -0.2
44 44.3 0.1 -0.3
48 47.6 0.35 -0.4
55 52.2 0.66 0.2
56 56.4 1.12 0.4
57 57.3 1.59 0.3
58 57.7 2.73 -0.3
59 59.1 2.70 0.1
60 60.2 2.45 0.2
62 62.5 2.28 0.5
65 65.3 1.48 0.3
70 70.8 0.24 0.8
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