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Disaster Communication System using Visible Light Communication
Applied the K-means++ Clustering to estimate Color of Visible Light

MASAKI OKAZAKI†1 KOJI TSUKADA†2

If a disaster occurs, existing communication infrastructures such as cell-phone don’t function. In addition, it becomes so difficult
to search disaster areas and to confirm safety of victims in disaster areas after sunset. In that situation, we need a method to send 
information from disaster area to outside. To cope with that situation, we propose a communication system using change of colors
of visible light which is hard to melt into scenery and easy to find at night. We estimate the color from resemblance degree of
observed color and standard vectors of each color. Standard vectors are influenced by neighboring environment and performance 
of the camera, so we estimate dynamically using the K-means++ method. Therefore, we suggest the system which can improve 
recognition rate without being influenced by neighboring environment and performance of the camera. 
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Figure 1 Image of visible light communication at disaster 
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Figure 2 System image 
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Table 1 The relation between the number of transition and 

transmission bits 
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 3
Figure 3 The relation changing color and transmission bits 
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Figure 4 YZX transformation 
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Figure 5 Oblique coordinates system (x y z) and Orthogonality 

coordinate system (X Y Z) 
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Figure 6 Standard vectors that was made regular orthogonality 
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Figure 7 The result of eight colors of clustering 
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Table 2 Combination of color and RGB elements 

(R,G,B) (R,G,B) 

( ) (0,0,0) (0,1,1)

(1,0,0) (1,0,1)

(0,1,0) (1,1,0)

(0,0,1) (1,1,1)

5.

Windows 7 OS Microsoft Visual Studio 2010
OpenCV2.4.5

USB
STC-TC33

5.1
Alkalite Octopod 75

3
3 RGB

USB
Windows

Windows Vista SP2 Vostro 1000
PC PC 4

 3 LED
Table 3 Specification of LED 

 AC100V50/60Hz 
 10W 
 171 155 137mm 

 0.52kg 
LED  76 32 25 19  

 4 PC
Table 4 Specification of sender PC 

CPU AMD Athlon64 X2 TK-57 
 1.9GHz 

 1GB 

GPU 
ATI RADEON Xpress 1150  

(RADEON X300 ) 
 2.88kg 
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PC Windows 7
CF-31 PC USB USB

RGB OpenCV
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Table 5 Specification of camera 

 CCD 
 29.97fps 

 640 480pixel 
 33  
 51 51 44.3mm 

 145g 

 6 PC
Figure 6 Specification of receiver PC 

CPU Intel Core i5 M520 
 2.4GHz 

 2GB 

GPU 
QM57 

Express  
 3.72kg 
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Table 7 Transmission rate of each light interval 

[ms] [bps] 

200ms 8.000 
175ms 9.143 
150ms 10.667 
125ms 12.800 
100ms 16.000 
75ms 21.333 
50ms 32.000 

CCD
29.97fps PC
18~26fps
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Figure 8 Experimentation in the dark room 
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Figure 9 Recognition rate in the dark room 
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Figure 10 Experimentation in the indoor 
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Figure 11 Recognition rate in the indoor 
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Figure 12 Recognition rate of outdoor experimentation 
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