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VLC Indoor/Outdoor Appications
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VLC Indoor Applications
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VLC Channel Modeling Environments
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Photon model

• Trace the light 
path
– Photon Model

• Quantum theory

– Ray tracing
• Computer 

simulation tool

• RF channel 
modeling method
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Reflection Type

• Diffuse

– Rough surface

• Clothing, paper 
and asphalt road

– Lambertian 
reflection

• Mirror/Specular

– Smooth surface

• Mirror or calm 
water

– Reflection Index

• Glossy/Specular

– Not diffuse,mirror 

– BRDF(Bidirection
al Reflectance 
Distribution 
Function)
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Office 3D Modeling

• Plane Figure

– 246 desks

– 6 pillar

– 1 window

• 3D modeling of Office
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Simulation Parameters

0.8m x 0.084m (fluorescent lamp size)Size of Tx

405 TxsNumber of Tx

60˚Rx FOV

0.62m, 1mRx height

Floor: 93%
Ceil: 93%
Wall: 93%
Desk: 48%

Partition: 18%
Window glass: 8%

Reflection index
(Based on color)

3 timesNumber of reflection

Specular/Mirror reflectionReflection type

Uniform(2π)Pattern of Tx

3.5mHeight of Tx

100mWTransmitted optical power

61.05m x 12.1m x 5.5mSize
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Photon Map
• Photon map of office environment

– 405 LED Txs(3.5m)

• Photon

– White dot
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Simulation Result(1/3)

• Power mean at 0.62m and 1m
– 1m on the desk
– 0.62m on the desk

• (a) 0.62m (on the desk)

• (b) 1m (Handheld case)



May 2008 doc.: IEEE 802.15-<08/0257-01>

Submission

Simulation Result(2/3)

• Impulse response at (0,0,1), (0,0,0.62)
– On the desk and handheld case
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Simulation Result(3/3)
• TDL (Tapped Delay Line) model

– Generally, communication channel is continuous time 
channel

– Minimum unit delayed discrete time channel model from 
continuous time channel
• 100 x 100 blocks

• Only LOS channel blocks

• 1 nsec unit
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Future Works

• Channel modeling simulation

– 5 more VLC modeling environment
• Home, CD-shop, hospital, museum, cafe

– RGB LED channel modeling

– Reflection
• Diffuse, Glossy reflection simulation 
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Thank You~
Q&A
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Appendix 

• Simulation result comparison
– Komine, T.   Jun Hwan Lee   Haruyama, S.   Nakagawa, 

M. , ”Adaptive Equalization for Indoor Visible-Light 
Wireless Communication Systems, ” 2005 Asia-Pacific 
Conference, 03-05 Oct. 2005, pp:294 - 298 

– Simulation parameters
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• Impulse response comparison

• (a) Prof. Nakagawa • (b) Samsung


