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Abstract

In recent years, indoor optical positioning technology has gradually become a popular choice for
indoor positioning technology because of its low cost, easy laying, no electromagnetic interference,
wide application and other characteristics. This paper studies a set of indoor positioning system
based on three-lamp structure of visible light. Indoor location is achieved through software filter-
ing to separate signal components and three side measurements, the overall structure of the sys-
tem is simple. In order to improve the positioning accuracy, a method of sub-region positioning is
proposed. In order to verify the performance of the system, an experimental platform based on
STM32 control is built to carry out experiments. The experimental results show that the position-
ing error is within 30 mm in the area of 600 mm*600 mm, which meets the indoor positioning re-
quirements.
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Figure 1. Lambert radiation model
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Figure 2. Triangulation method illustration
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Figure 3. Spectrum of received signals
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Figure 4. Filtering effect
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Figure 5. Overall block diagram of the system
5. RGLEMRAERE

ERRGT, HTHFIEEHSTFERITRENFSBEHE, HUZ 0 MCU %A STM32F407, 5
STM32F103 #tt, F407 RF)EH KA Cortext-M4 W%, WEEER T FPU 84, sH#FitF F103
2%, B4R T DSP ERE, EREFRES Lol LT E KERTE .

3.2. RGEEFIERR
RGHE SBHERBRAEWE 6 Fix.

‘ IR 4357 :D>

4_ siRRl | REEA

Figure 6. System operation process
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void GetSampleValue(void)

{

DOI: 10.12677/app.2019.93017 145 I EEY/BEH


https://doi.org/10.12677/app.2019.93017

PRI 55

ul6i;
for(i=0;i<Samplelength;i++)
{
Sample[i]=Get_Adc_Average(ADC_Channel 4,4)*(3.3/4096);
delay us(21);
§

}
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B, WHEBEERL T FPU 54, XTI miBus Fol AR, AT A 2 RGEHI 7K, BIAS 5 241 B HAd g
FB ARG, TR JEEA P R EUT B .

void filter(void)

{

arm_biquad casd dfl _inst f32 S1;

arm_biquad cascade dfl init f32(&S1,NumStages,(float32 t*)&IIRCoeffs[0],(float32 t
*)&IIR State[0]);

arm_biquad cascade dfl f32(&S1,Sample,Output,Samplelength);
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Figure 7. Relationship between amplitude of 3kzh signal and distance from near area
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Figure 8. Relationship between amplitude of 3kzh signal and distance from far area
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Table 1. Experimental data
=1 FIER

Sebfi B LCD i HR 2 Yixt iR
XAFE Y AR X AAHT Y Ak 6] 3] 5 =5 +5
50 150 35.831 113.925 14.169 36.075 38.758
50 100 45.304 73.706 4.696 26.294 26.710
=50 100 —56.547 91.704 6.547 8.296 10.568
-100 50 —114.628 59.251 14.628 9.251 17.308
-150 50 —173.695 65.963 23.695 15.963 28.570
-100 —-100 —87.157 -113.709 12.843 13.709 18.785
-150 =50 —147.866 —51.218 2.134 1.218 2.457
—200 —200 —173.155 —210.450 26.845 10.45 28.807
150 -50 122.494 —81.905 27.506 31.905 42.125
150 —-100 166.245 -116.972 16.245 16.972 23.494
150 —150 177.162 —129.080 27.162 20.92 34.284
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