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Implementation of CAN-based Visible LED Communication Systems
Kyung-Rak Sohnt
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Abstract: LED-based lighting motivated by significant energy savings provides an
opportunistic development of widespread free-space optical communications. Their
transceivers have a variety of competitive advantages over RF including high
bandwidth density, reliability, lower energy consumption, and long lifetime. But, it is
difficult for existing buildings and structures such as ships and vehicles to install the
communication cable to the ceiling. In this paper, controller area network (CAN)-based
LED lighting communication systems were proposed. Results indicate the viability of
developing inexpensive CAN interface modules and transceivers might be embedded in
lighting products to support the indoor wireless networking.

Key words: LED lighting: Lighting communications: Visible light communications: CAN
network, CAN protocol
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(b) Receiver circuit
Figure 1: Schematic of simplex VLC (visible light
communication) channel for measuring the maximum
modulation bandwidth.
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Figure 2: Waveform captured at the input terminal of
LED and the end of comparator.
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Figure 3: Block diagram of CAN-based visible light
communications.
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Figure 4: Schematics of transmitter and receiver
circuit
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Figure 6: Photograph of experimental setup
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Figure 8: Monitoring screen captured at TX and RX
terminal

Teju AER, A wk AgzEe sNeR
2897 ASAE o B Avsh Agsiolor @
5541 7bs AL A S m o)y 8 5ol
¥e % 292 S84 o8 e LED7
2 Aduole} sz, FATNE £ B
zol7] 918 Slel PD7F AHEE TR oE

So Uje OF 28T HEt AEAA

Al
wAlE AT R Aol

o
o e g ol
g

FO‘A

M 0 Mo ok

5. zd =

=

 wedMe 7R 2RSS 1% CANYI



CAN 7|8+ LED 7HA%

O
w, OIETEJ = "47101]*1 AH&-gk LED
g A ~1psdS s CAN
LED 54l Al2"eA= CAN EFHAHE ©]
WA LEDeIe] e~ 3RS AHAG
OOK WMz 50kbpse] Hog&=Z A
EAS S35ttt PDE o] &3 FAGS
9} H]J]j]E o] &3t 7hdal A FHEET 5
Aok @A 7 7B CAN 2E 7+ 54
# *PFJJOWUF & % LED £9< 9
FAFA A2"E LS Aot
#7F LED £33 7]&¢] B4l o
MEL SAANEZS MHs=d 7]

7] eh ke,

ot

-

® 7l
o] = X

r1o
DO

0104
arAgsl Az
(2010 0005454)

A
L
o5
=
5!

>i r°" Mo

3 rjz

P

[1] T. D. C. Little, P. Dib, K. Shah, N.
and B. Gallagher,
lighting

Barraford, “Using
LED ubiquitous  indoor
wireless networking’, MCL Technical
Report, No. TR-05-20-2008, pp.1-13,
2008.

[2] Fefzl, o143,

AT FAAEAA A
g $&71e 3. dFdAsAdTd A
S FEA, A247A, A65, pp. 99-109
2009
(3] Hh=, 2t

221, pp. 3-9, 2009.
4] T. and M. Nakagawa,
“Integrated of white LED

Komine

system

22 N2E 73 107

and

IEEE
Trans. Consum. Electron, vol. 49, no.
1, pp. 71-79, 2003.

[5] http://www.bu.edu/smartlighting

[6] http://www.uclight.ucr.edu

[7] AZd, €74, 7% LEDE o & I_P o
o FA5A Az" AT, ek
g3z A34W, AH6E, pp.
2010.

(8] AEH, ZFehar, Hel, 5
e Y ARFANATNTY FEF
&, 31 1400%, pp. 1-11, 2009.

O] 2&A, HAGA, ol F%, 9

Till

visible-light

power-line

communication

communication”,

AP BN EFE Y

& kg
Bl =
Protocolel wigt 4" HHe} FAl
30-35, 2009.
[10] S. “Introduction to the
controller area network (CAN),” SLOA
101 App. Report, Texas Inst, 2002.

1
e A E

Corrigan,

A2 GRER)

1904 ZECiStn MABEY (B
A, 199544 ZECHSID MAIBEIHE
SHALAN), 2002 S OHSIT MAHZ SR}
(A, 19954 - 1999 BICHAIS
R o

£), 20065 - 2007 UNSW
, 20034 - 2010 &K BHIH L
). EAIEOE ZMAM, JHAIZ

1 Ao 2
El
P 4

g
o :
Kl
-|>

gt A Yol G 8] ABE A1s, 2011. 1/ 107



