SENSORDEVICES 2020

Bi-Directional Communication Between Infra-Structure and
Mobile Device Based on Visible Light Communication

P. Louro, M. Vieira, M. A. Vieira

plouro@deetc.isel.ipl.pt
Lisbon, PORTUGAL

@

ISEL ‘ crs PICE |

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA FACULDADE DE R
CIENCIAS E TECNOLOGIA
UNIVERSIDADE NOVA DE LISBOA

DE ELETRONICA E TELECOMUNICAGOES

Acknowledgements
UID/EEA/00066/2019

IPL/2020/GEO-LOC/ISEL
SENSORDEVICES 2020 NOVEMBER 2020

The Eleventh International Conference on Sensor Device Technologies


http://www.cts.uninova.pt/index_dev

OUTLINE

e Introduction

* Optoelectronic characterization
* Transmitters
* Receivers

e Results and discussion
e |2V channel
* V2| channel

* Conclusions

SENSORDEVICES 2020
The Eleventh International Conference on Sensor Device Technologies



GLOBAL INTERNET GROWTH AND TRENDS
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VISIBLE LIGHT COMMUNICATION

Dual operation: light + comm
Infrastructure advantage
Increased bandwidth

Negligible power

Inexpensive

Free and non-regulated spectrum
Security

Harmless to human health

No EM interference

Line of sight condition
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MOTIVATION
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COMMUNICATION LINKS
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OPTOELECTRONIC CHARACTERIZATION: TRANSMITTERS
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OPTOELECTRONIC CHARACTERIZATION: RECEIVER
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LAMP GEOMETRY AT THE INFRA-STRUCTURE
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12V CHANNEL
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] Simultaneous modulation of 4 emitters

J The resultant optical signal is a combination of 4, 3, 2 or 1 optical sighals — 16 possible photocurrent levels
(The driving current of each LED emitter was adjusted to provide different levels of photo excitation)
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v' Bi-directional communication using VLC has been addressed in a robot navigation system inside a
warehouse.

v" Different links were proposed to establish I12V and V2| communication.

v" Definition of specific codes for each link using 64 bits word. ON-OFF Keying modulation.
v 12V link — positioning and navigation information using 4 emitters.

v V2V link - data transmission using a single emitter.

v" Flickering effects were addressed by suitable control of the amount of transitions to zero.
v Implementation of bit error control schemes.

v’ Future work
v" Analysis of the system under other background illumination sources (noise, photodiode saturation...).



