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Disaster Communication System using Visible Light Communication
Applying Transmission Encoding Method
Improving Recognition Rate of Luminous Color Shift

MASAKI OKAZAKI"'  NORIKI OKAMOTOT!
KOJI TSUKADA 2

Abstract: When a disaster occurs, we can’t use the existing communication infrastructure such as cell-phones. Furthermore, it
becomes difficult to search of the disaster area, to confirm victim’s safety after sunset. As a communication method to deal with
such situation, we focus on luminous color shift of visible light that is easily to detect at night. By the visible light
communication, it is important to recognize a color of the light. When the color change from certain color to different color, a
frame whose color value of RGB is middle of the color may be acquired, and it may adversely affect decoding processing. In this
study, we suggest the algorithm that reduce frequency of acquiring a frame that expresses middle color and it does not have an
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influence on the decoding processing even if it acquires a frame that expresses middle color.

Keywords: Disaster Communication, Visible Light Communication, Image Sensor Communication
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Figure 1 Image of visible light communication at disaster

areas.
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Figure 2 A principle of acquisition middle color.

ZOX D R EE RS T 2B BEMO LED OF
HRARLZEMDO T AT D7 L—hL— MIBERR L EIC
HETHHRLTHD.

LovL, FRBZBEGEL CLE-ZEAETYH, B2 EH
TH5RGB D3RO H, Enn 1l iyl o
A LBV Eah b~ T 2P ThH - 720
ERGICHHTE S, 2070, AFETIZIZo X5 icH



TE LB 2 e
IPSJ SIG Technical Report

MEz2EBE L THIE LWAaOHEIN R IIT 2 D k]
Z— MM LB BTN T RAERETS.
3.1 XfEM

EEATIEHEVZWTFRA A=V AL, AT
L7=F0 b BOWNERE UNRIZRESED Z &2k
BEHMOEFEEITY. BHHTLIQER -E-F- 27 -~
Yoy - fzo—-HOTEBTHY, ALUSD 6 AEE >
FEIDOEBICFIA L, BIEEGEMEZEMUT—FEZ T E
LB ORI 24T 5 72 dICHAT 5. 5B Ric2>0 ¢,
FATHFZETIZ 1| ARV T 2 By hOEREZEREFET S
2B1Q FHA&EH T W=, RIFFEETIE I AL T4 v
v N OEREEET D 4B3T FRNEHWS. £ LT, 4B3T
fEEH 5722 MMS-43Code % 1 3% . MMS43-Code T
%, 4B3TIC X 2BEEITIHIBRIC, 3N T+ Tog [-)
DOHEEE S EE2ETHEIC LD L2400k E OF
7y b)) o rARASIEE Y MRS LSO L7
ST, MMS-43Code DRFIGREZR 1 ITR-T. 3 R
NEN DO DFEIMNOEUEIIBIED A 7 & v MIIEIN D%
B2 S ElERO4 7 &> MEZ

# 1 MMS43-Code(4B3T-Code)
Table I MMS43-Coding Table.

TOHERTHD.

=% F7Ey b (BEORE)

K% 1 2 3 4
0000 | +0+(+2) 0-0(-1)

0001 0-+(+0)

0010 +-0(£0)

0011 00+(+1) --0(-2)
0100 -40(£0)

0101 | 0++(+2) S00(-1)

0110 S+ () (D)

0111 -0+ (*0)

1000 +00(+1) 0--(-2)
1001 +-+(+1) ---(3)
1010 ++-(+1) +--(-1)

1011 +0—(£0)

1100 | +++(+3) | 4o ()

1101 0+0(+1) S0-(-2)
1110 0+-(£0)

i | ++0(2) | 00— (1)

ABLETHRANA =% 2 #ERICER L%, 4
By hFOREIS. 4 By MERYH L%, BEOSF T
ty FEWMYVELEZ 4 By FOE Y MIOHEALEDLET
MMS43-Code LG LEDLEDZ EIZED, 3 AL D
BHaE5. TINoABEBEITO ZLICKVIEREERE
T 5.

(©2016 Information Processing Society of Japan

Vo0l.2016-GN-98 No.13
2016/3/15

BEAOT N TY XLELTIRT. XU, AEK
Wiz 6 BEH3ICTRT LIICRNATROSTERICEET 5.
IO L ExOAEEIL, HSV BZEMICBIT 2 AMERIEL T
XD REEL RS TND.

R
y y o0
o
@)
O O
B G .D‘..D
C

X 3 GELE S AERORHEE
Figure 3 Correspondence figure of color placement and hue

circle.
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Figure 5 Example: color shift pattern when the text message
“HELP” sent.
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Figure 6 Flow of the judgement of the color.
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Table 3  Specification of sender PC.
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Table 4 Specification of camera.

RGHET CCD
JL—AhlL—Fh 29.97fps
fir 15 e 640X 480pixel
[EIES4 33 JTH
F4SIARES 51X51X44.3mm
E\X 145g

# 5 ZIEM PC Ok

Table 5 Specification of receiver PC.

CPU Intel Core 15 M520
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AEY 2GB
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Figure 7 Communication experiment environment in the dark

room.
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Table 6  Transmission rate of each light interval.
FotiikElms] | @E#EEps] | @15EE [bps]
(REFE) (SEATHISE)

200ms 5.7 8.0
180ms 6.3 8.9
150ms 7.6 10.7
130ms 8.8 12.3
100ms 114 16.0
90ms 12.7 17.8
80ms 14.3 20.0
70ms 16.3 22.9
60ms 19.0 26.7
50ms 22.9 32.0
40ms 28.6 40.0
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Figure 8 Recognition rate of each interval of light in the dark

room.
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Figure 9 Recognition rate of each transmission speed in the

dark room.
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Figure 10 Recognition rate of each interval of light in the

outdoor.
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Figure 11  Recognition rate of each transmission speed in the

outdoor.
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