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Flicker Prevention Through Edge-Pulse Modulation in a
Visible Light Identification System

Seong-Ho Lee"

Abstract

In this study, we applied edge-pulse modulation to prevent the flicker of light-emitting diode (LED) light in a visible light
identification system. In the visible light transmitter, positive pulses were transmitted at the edges of the low-to-high transition
points, and negative pulses were transmitted at the edges of the high-to-low transition points of the non-return-to-zero (NRZ)
data waveforms. In the visible light receiver, the NRZ waveforms were regenerated by making low-to-high and high-to-low
transitions at the point of the positive and negative pulses, respectively. This method has two advantages. First, it ensures that
the LED light is flicker-free because the average optical power of the LED was kept constant during data transmission in the

transmitter. Second, the 120 Hz optical noise from the adjacent lighting lamps was easily cut off using a simple RC-high pass

filter in the receiver.

Keywords: visible light identification, LED, edge-pulse modulation, transition point, flicker-free, optical noise.
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Fig. 1. Edge-pulse modulation in the transmitter.
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Fig. 2. Data recovery process in the transponder.
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NEE AT A2 YolE S RFR $59T) EdAZ
B2 7 AE el el "olkl el ae gy

o $HAUEE FAI5e] wel o] AFE) Adste] vlole]
g SRtk WA O JpIF S22t BT 9
2ol A

=

£ A9 gou), B RN Y 28
=
=

An)
S
K
2,
Z
I
X
2
of
o

i
_O|L
£
olo
ot
>
l-o{l
i
2

b
_O|L
32
=
N

EN | pwass01
(#1)

Tx data INTO

(NRZ) > AtmegaS : — Visible

Light

“a

DW8501
EN (#2)

E

Fig. 4. Configuration of the VLID transmitter.

TIAF SARE | 719] Atmega8 Vo] A2 Z 2449} 270 €]
DWS8501 4 F7% IC, 222 17§¢] LED array® 74 3F3th.
LED array= 1We] W43 LED 1270 & AF&-3lo] 3x433w ul
drz2 Azsle] ARSIt 48 ol dgdolEdl sids)
£ NRZ 2157} E01 9™, o] 2157} Atmega8e] JEIHE INTO
@xlof| Q17EE]o] NRZAIS.9] Hefzl o7t T s FatollA] H
25 ASIATE “Low-to-high” Holshs Aol M= H2aZo
2usS! (+) B2(v)E TASFA AL, “high-to-low” oAl A =

Fo HAEo] (1) B2 (n)E AASIA (1) B9} (1) B2E
sle HAE w2 Eelete, (+) EA2= DWSS0I#1S
AL, () B22E DWS5S01RE 538l 72t 2385
FE ot LED arrayoll 3-=3Fitt. Fig. 5= SARAIE
to] FAIFAA B35 HGuES vepdth

f, 18 rlo

Horr

M @2 oft e my
e}

>
ob
[0

5.00v 2 5.00V  2.5Mg/s 4048 2008/ fE_STOP
: - - - -

o L | 1 5vidiv

T

|~ 200us/div

Fig. 5. Voltage waveforms observed in the transmitter. (a) interro-
gation signal, (b) positive pulses, (c) negative pulses, and (d)
sum of positive and negative pulses.
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Fig. 7. Voltage waveforms observed in the transponder. (a) photo-
diode voltage, (b) RC-HPF output, (c) positive pulses, (d)
inverted negative pulses, and (e) the regenerated interrogation
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