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Agenda

« What is Visible Light Communication (VLC)?
/ Mi is az a lathaté fényes kommunikacio?
. How to locate a device with VLC?
/ Hogyan hatarozzuk meg egy eszkoz helyzetét VLC-vel?
. Benefits of the technology
/ A technologia eldnyei
« Project overview / A Projekt attekintése
« Project Status / A Projekt jelenelegi helyzete

« Next steps / Kovetkez6 Iépések
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What is Visible Light Communication (VLC)?
Mi a lathaté fényes kommunikacio?
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How to locate a device with VLC?
Hogyan hatarozzuk meg egy eszkoz helyzetét?
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Modulalt fény g oV > L
RS RS XS RS
— —@— &0 &S

. Lightintensity x distance

| Tavolsaggal aranyos jelerfsség
« Previous

«— J_L_L knowledge of light |, . . . . . . .
sources position |+ - - - s s

| Afényforrasok | . . . .
helye ismert |« - <« - o . .

4
v




- FURUKAWA

Benefits of the technology
A technoldgia elonyei

Why to use VLC for location? / Miért elébnyds?

VLC might be used with very high precision where GPS
and other technologies are not able to reach.

[/ AVLC ott is hasznalhat6 nagy pontossaggal ahol a GPS
mar nem elérhet?.
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Benefits of the technology
A technoldgia elonyei

Industry and warehouse self-driven vehicles

| Gyarakban raktarakban onvezetd jarmiivek tajékozddasa
Portable equipment location

/ Mobil eszk6zok kovetése
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Benefits of the technology
A technoldgia elonyei

Guidance inside museums

| Tajékozddas muzeumokban

Guidance and visitor tracking inside stores and supermarkets
/ Utvonal keresés és vasarlo kdvetés
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Benefits of the technology

A technoldgia elonyei

Location inside subways —which way out should | take?
/ Navigacio aluljarokban, metrévonalakon

Location inside parking lots —where did | let the car?

| Parkoléhazakban jarmivek helyzetmeghatarozasa
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Benefits of the technology
A technoldgia elonyei

Commissioning and Maintenance - where is the light?
[ Vilagitasi infrastruktura Uzemeltetés
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Benefits of the technology
A technologia elonyei

Location inside airports —where exactly am 1?

| Helyzetmeghatarozas a reptéren

Notifications for flight connections —where is the gate of my
connection?

/ Navigacio a reptéren
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Benefits of the technology

A technoldgia elonyei

Lights that follow you in hotels —why does this light keep
always switching off?

/ Vilagitasi rendszer 6sszehangolasa a helyzettel

Location of critical staff and equipment in hospitals

/ Kritikus miszerek kovetése korhazakban
=
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Project Overview
Projekt attekintés

1) Transmitter / Adéegység
: . meu | | LED
« Adevice able to modulate a signal MobuLATIon| PRIVER
in a visible light source (LED)
/ LED modulécidjara képes egység f *
_ o CONFIG. LED
» Desirable good efficiency INTERFACE
/ J6 hatasfok ?
« Important features: modulation Y

technique and MUX technique LIGHT
/ Fontos kérdések: modulacié
tipusa, tobbszords hozzaférés



Project Overview
Projekt attekintés

Receiver
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» Able to detect the light intensity POSITIONING

and the modulated signals
/ Jel dekddolasa és jeler6sseg
megallapitasa

- DEMUX the signals
/ Tobb addegység
megkulonboztetése

« Capable to determine its position
based on signal of light sources
/ A mérések alapjan pozicio
szamitasa

INFORMATION LIGHT
MINI PC PHOTODIODE
MCU  |«—— AMPLIFIER
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Project Overview
Projekt attekintés

Positioning algorithm / Pozicionalé algoritmus
+ Capable to MUX, DEMUX light signal from each light source

| Tobb adbéegység megkullonboztetése egy helységben

+ Detect the distance of each light source through its light intensity
Tavolsag meghatarozasa 1-1 addegységtél

* Implementation/development of protocol for VLC positioning systems

Kommunikacios protokollok kidolgozasa

Measurements / Mérések
+ Measurements with several light fixtures in a room

| Mérések sok adéegységgel
« Comparison of results with theoretical models and determination of positioning

accuracy

/ Pontosséi osszehasonlitasa az elméleti modellekkel
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Project Status
Projekt attekintés

v Transmitter hardware and firmware
v Receiver hardware

o Receiver firmware and software

[ Implementation of MUX/DEMUX techniques
1 Development of algorithms for positioning

] Improvements
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Future challenges
Jovobeli kihivasok

* Precision of the positioning (choice/implementation of MUX
technique) / A helyzetmeghatarozas pontossaga

* Manipulation of possible interferences (outcoming light, shades,
reflections) / Interferenciak kezelése

« Modulation with high energy efficiency / Energia hatékonysag

- Energy efficiency x data rate / Atviteli sebesség kérdése
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