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: 1 : 1 
(1, 1, 1) 
→

1 : 1 : 1  
(1/3, 1/3, 1/3) 
→

Conv. CSK
 TLED →   

 (IEEE 802.15.7) 
 QLED → 3 LED  

  
 Singh et al. (2014) 
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Num. of PDs 3, 4

Bandwidth of LED 20 [MHz]

half angle of LED 60 [°]

Num. of color 3, 4

Receiving area 1 [ c m2 ]

Field of view 60 [°]

Receiving 
response δ(t) ( )

Bit rate 20 [Mbps]

LED  

γave                        

γave =
Pave

N0

Pave : average power

N0 : noise power per a PD
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TIA : Transimpedance Amplifier 
A/D : Analog to Digital Convertor 
MLE : Maximum Likelihood Estimation
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Color Shift Keying (CSK)
Green LED only (0, 1, 0)

Red LED only 
(1, 0, 0)

Blue LED only (0, 0, 1)
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 (TLED : trichromatic LED)
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M =
(

NTx + Ncolor − 1
NTx

)

Ncolor

: LED  
: 

CSK 
 (H. Shimamoto 2014.)
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•   8, 16, 32, 64  
•   4 LED(QLED : Quad LED)  
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