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발표자
프레젠테이션 노트
Thank you Mr. chairman. I’m Kang from ETRI.
Before my presentation, I would like to say first Thanks to VLC IG chairman Won and IEEE 802.15 chairman Bob.
I can present VLC here meeting due to their efforts for VLC IG creation.
As you know, This is first meeting as VLC subject in IEEE 802.15. I hope that this first step records meaningful date for a VLC evolution.

I would like to present A Vehicle application in Visible Light Communication.
My presentation will be focused on a high potential to be a new market, lots of available applications, especially vehicle communication, and Korea broad vision in Visible Light Communication.
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A Vehicle Application in Visible Light 
Communication

Tae-Gyu Kang, Tae-Wan Kim, HyunSook Cho
tgkang@etri.re.kr

ETRI

발표자
프레젠테이션 노트
Do you have a vehicle? Of cause most of you have one.
Does your vehicle have a sensor or a camera for your safety driving? 
Not yet, or already.
Nowadays, so many new functions have been developed and installed in a vehicle for safety.
I believe that LED VLC also can be a good solution for the functions. 
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Creation New Market Area of VLC
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발표자
프레젠테이션 노트
I have a telephone in my house and my office. I always carry my mobile phone. I use an internet most time of a day.
TV and illumination also are used for everyone. 
We can not live without them. But, 20 years ago, we did not have them. These diffusion rate is up to almost 100%. 
We need another communication functions as well as voice communication function. 
WPAN VLC functions can provide different communication functions.
VLC using LED can create new market using an illumination VLC can give us more useful information 
such as Location Based Service (LBS), street sigh board advertisement information, and interactive TV information.
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Why VLC using LED

• One Lighting Source
– Illumination and communication
– No extra special transmitter

• Fast Deployment
– Traffic Signal, Vehicle Tail Light
– Street Light, Indoor Lamp

• New Mass Market
– New Numerous Applications
– Mass Transmitter/Receiver Devices

발표자
프레젠테이션 노트
We can have a question. Why do we should develop VLC using LED?
There are three reasons for the answer.
First, we can use only one light source for both of illumination and communication by VLC using LED.
Before VLC using LED, There have been used them separately as lighting source, the one for communication, and the one for illumination.
So, if VLC, no more need special transmitter for communication. 
Second, LED technology has been developed so fast since 1999. 
More over LED deployment has been spread out and extended so many areas so quickly. 
Most of traffic signal and vehicle tail light already have been changed with LED. 
Street light and indoor lamp are started to change with LED.
Third, LED market itself has grown so fast in recent years. According to LED mass market, VLC using LED can makes new numerous applications and mass transmitter/receiver devices markets.
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Starting LED Performance Burst 
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발표자
프레젠테이션 노트
Thomas Alva Edison, 1847.2.11~1931.10.18, invent incandescents in 1879.

Analog Lighting technologies has been developing for their performance, lumen efficiency for a long time, more one hundred years.
The their performance has been enhanced steadily.
Digital Lighting LED started to enhance its performance in 1999. 
Even though short period, the enhancement speed is so fast. 
We are here the very important break point that LED lumen efficiency surpass traditional lamps, 
How important point VLC is. LED illumination is getting more popular, getting more application. 
It looks like burst. 
We can not imagine the final efficiency because it become getting better, better, and better.
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LED Advantages as Light

• Power Saving
– Use only 10% power than before

• Long Living
– Longer than 10 times (about 50,000 hours)

• Conservation of nature
– No Mercury
– Better waste treatment

발표자
프레젠테이션 노트
Mercury is a silver-coloured liquid metal that is used especially in thermometers and barometers as well as Fluorescent inside material. 

We can say LED three advantages as light. Power saving, long living, and conservation of nature.
LED lamps use only 10% power than other lamps such as Fluorescent.
LED has also an advantage in terms of conservation of nature due to no mercury and better waste treatment as well as power saving.
As you know, mercury cause an environment problem.
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Expectation

• Do you think that LED will be replaced 
traditional lighting?

• How many %, when?
• Can you imagine another LED 

Application?  

발표자
프레젠테이션 노트
Do you think that LED will be replaced traditional lighting?
How many %, when?
Can you imagine another LED Application? 



January 2008

Tae-Gyu Kang, ETRISlide 8

doc.: IEEE 802.15-15-08-0022-00-0vlc

Submission

VLC Application Area

• Inter Mobile handsets
– Mobile handset, MP4, Notebook

• LED Display to handset
– Handset, TV, Signboard

• Inter Vehicles
– Taillight, Headlight, On-and-off light

• Lamp applications
– Indoor illumination, Traffic signal, Route beacon 

발표자
프레젠테이션 노트
VLC application area can be wherever LED be used.
So, we can make it and we can create it any kind application area.
Inter mobile handsets, LED Display to handset, inter vehicles, and lamp application.
In case inter mobile handsets,
We need file transfer between mobile handsets, MP4s, or notebooks. That’s a machine to machine service.
In case LED Display to handset,
That’s a information broadcasting service from handset, TV, or signboard to personal device. 
We can get some information from them.
In case inter vehicles,
We can communicate between vehicle taillight and headlight, or on-and-off light and other lamps with LED. 
In case lamp applications,
We can use an indoor illumination, a traffic signal, a route beacon(항로 표시등) that already has been installed. 

A route beacon is used indication of the landing way to pilot in air port,
On off lighting on the top of high building, left right signal on vehicle, or indication light on ship.
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VLC Vehicle Communication

• Vehicle to Vehicle
• Vehicle to Traffic signal
• Vehicle to Streetlight

발표자
프레젠테이션 노트
I would like to present some slides for VLC vehicle communication.
We can communicate vehicle to vehicle, vehicle to traffic signal, and vehicle to streetlight.
VLC makes those communications through tail light, headlight, on-off-light on vehicle, traffic signal and street light with LED.
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VLC Vehicle to Vehicle Application

• Emergency Brake to sudden entry vehicle

• Group Driving
Sudden Entry

Inter Group Communication

발표자
프레젠테이션 노트
This slide shows a VLC vehicle to vehicle application. 
I believe there are so many vehicle to vehicle applications. 
There are two kind of applicable vehicle to vehicle communications. Emergency brake to sudden entry vehicle, group driving.

If the car provides some information to following cars, the following cars can ready how to do proper action for their safe. 
We want to go school trip, business trip, family trip with Group diving. When we go somewhere with group driving,
We need communicate in a group or inter groups.
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VLC Vehicle to Traffic signal Application

• Alarm to vehicle: stop
• Indication to vehicle: go
• Providing location information to vehicle

발표자
프레젠테이션 노트
This slide shows VLC vehicle to traffic signal application.
If traffic signal changes to RED, the traffic signal can provide alarm or stop information to vehicle.
It can provide an indication that you may go to vehicle.
It can also provide location information.
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VLC Streetlight to Vehicle Application

• Providing location information to vehicle
• Providing street, shop, tour information to vehicle
• Connecting to Internet via streetlight

발표자
프레젠테이션 노트
This slide shows VLC streetlight to vehicle application.
In recent years, streetlight has been developing with much more intelligent functions including LED.
The VLC of streetlight can provide a location information to vehicle, also, providing street information, shop information, and tour information.
It can also connect to internet via streetlight. 
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Application Specific Requirements

• Long Range Low speed
• Short Range High speed
• Multiple channels
• One-way or two-way
• Symmetry or asymmetry speed
• Support Area: voice, data, video 

발표자
프레젠테이션 노트
VLC can be applied a lot of applications. Each application has a different specific requirement.
Long range low speed in case traffic signal communication.
Short rage high speed in case machine to machine communication.
Multiple channels in case information broadcasting of a art museum.
One way communication in case street sign board.
Two way communication in case internet connection.
Some applications are needed symmetry communication speed or asymmetry speed.
Some application for only voice service or all kind media voice, data, video.  
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TTA VLC Standard Working Items

• VLC PHY
– PHY at transmitting part
– PHY at receiving part
– LED Interface

• VLC MAC
– MAC for infrastructure mode
– MAC for peer-to-peer mode

• Application specific relationships
– Special Interface inter cross layering
– ITS, LBS, Machine-to-Machine, Sensor

TTA: Telecommunication Technology Association, 10 organizations involved for VLC standard

발표자
프레젠테이션 노트
TTA VLC working group has been developing standard working items like this since in May, 2007.
VLC PHY, VLC MAC, Application specific related specification.
TTA is a domestic standardization organization in Korea. The VLC working group has 10 organizations for VLC standards.
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Discussion on working methods

• Integration or Separation
– PHY and MAC
– Transmitting and Receiving 
– Applications

• Handset, Display, Vehicle, Lamp

• Documentation
– Requirement
– Application Model
– Detailed Specification

발표자
프레젠테이션 노트
We have been discussing which is best way to standard whether integration or separation.
PHY and MAC, transmitting and receiving, applications handset, display, vehicle, lamps.
As I explained, VLC has a lot of applications that are needed different requirements.
We have a plan to develop documents for VLC requirement, VLC application model, and detailed specification in TTA.
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Vision for VLC

• Promotion
– Co-work, Workshop
– LED: LED Driver, Lighting, Display
– Communications: Telecommunication, Ubiquitous, ITS 

• Standardization
– Relationship inter-organizations: IEEE 802.15 WPAN, ITU-T 

SG16 AMS, VLCC, TTA VLC WG, The Fully Networked Car
– TTA 2008 VLC Standard Roadmap

• Market
– New Communication with LED applications: Vehicle, 

Signboard, Streetlight, Traffic Signal
– New Functions: LBS, Security, New Frequency Bandwidth, 

Sensing

발표자
프레젠테이션 노트
This is last slide.
To make a vision for VLC, first, we should do co work and held workshop with other industrial experts as well as communication experts.
There are LED experts like LED driver expert, LED lighting expert, and LED display expert.
There are communication expert like telecommunication expert, ubiquitous expert, and Intelligent Transport System.
Second, we will have a good relationship inter-organization IEEE 802.15 WPAN, ITU-T SG16 AMS, VLCC, TTA VLC WG, The Fully Networked Car, and TTA 2008 VLC Standard Roadmap.
Last one is making a new market that has new communication area with LED application like vehicle, Signboard, Streetlight, Traffic Signal.
And new communication functions LBS, Security, New Frequency Bandwidth, Sensing.
Thank you.

The term intelligent transportation system refers to efforts to add information and communications technology to transport infrastructure and vehicles in an effort to manage factors that typically at odds with each other, such as vehicles, loads, and routes to improve safety and reduce vehicle wear, transportation times and fuel consumption.

The Advanced Multimedia System (AMS) project (formerly referred to as “H.325”) will drive the development of a third generation multimedia terminal and system architectures able to support emerging, media rich applications that fall outside the bounds of traditional call-based communication platforms. These applications include highly converged media applications involving multiple personal and public devices, enterprise systems and network services in support of communications, collaboration and entertainment. Specifications arising from this project will enable the development of the terminals and systems, and also inter-communication between systems so applications involving multiple devices and mobile systems can be supported.
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