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Enhanced VLC-TDoA Algorithm for Indoor Positioning
Without LED-ID
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ABSTRACT

In the recent year, along with the rapid development of LED technology, many applications using LEDs have
been researched and indoor positioning is one of them. In particular, previous indoor positioning systems based
on visible light communication combine triangulation manner such as AoA, ToA TDoA. But most of them needs
transmitting unique ID of each LED panel. In this paper, we propose an non LED-ID based indoor positioning
system in which the visible light radiated from LEDs is used to locate the position of receiver. Compared to
current indoor positioning systems using LED light, our system has the advantages of simple implementation, low
cost and high accuracy. Through the computer simulation, our system can achieve a high estimation accuracy of

3 room.
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Table 1. Specific value of Noise Parameters

Parameters Value
Detector responsivity y=0.54[A/ W]
Electronic charge q=1.602e —10[C]
Boltzman’s constant k=1.38066e — 23
Absolute temperature T, =295 K]
Open-loop voltage gain G=10
FET channel noise factor ™= 1.5
Fixed capacitance n=122[pF/cm?]
Background light current 1, = 5100 (nA]
Data rate B=100[Mb/s]
Noise bandwidth factor 1, =0.562
Noise bandwidth factor 1, = 0.0868
FET transconductance 9 =30
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Table 2. Simulation Parameters
Parameters Value
Transmitted optical power [mW] 20
Semi-angle at half power [deg] 70
Refractive index 1.5
FOV at a receiver [deg] 60
Gain of an optical filter 1.0
Detector area in PD [cmz] 1.0
Wall reflectance 0.54
Area of each small2 region in the walls 02X0.2
[m’]
Number of simulated points in the room 62500
Interval between two simulated points 0.02
[m]
Number of LED panels 9
Interval between LEDs [m] 0.01
Number of LEDs in each panel 1600
Bit period of pilot signal [nsec] 10
Guard period [nsec] 40
Number of LED panel 9(3%3)
LED panel to nearest walls distance [m] 1
Clock precision [nsec] 1

FoV(Field of View)t 60%, PD®] Zt|+ lem 18]
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