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ABSTRACT

The VPPM modulation scheme, which is developed for LED data transmission while dimming, has a problem
that its performance is degraded when the brightness deviates from 50%. Therefore, the possible transmission
distance varies with dimming. In this paper, a variable data rate on dimming is proposed to minimize the
performance variation. In addition, Hamming coding is applied to reduce the performance degradation. At the
receiver side, the dimming level of input signal is measured in real time, and the corresponding correlation mask

is generated to cope with the varying brightness and transmission rate.
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Fig. 1. VPPM-based data transmission
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Fig. 2. VPPM detection using correlation receiver
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Fig. 5. BER measurement of fixed-rate VPPM

2157

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *17-11 Vol.42 No.11

g, 715 40% 32 60% % W3sle A9 vjES S
< 10°~10" th iR = S 28 4 919,
ElodR=s 30% 5O 70% 2 WHaksls 7%= nlES
£ 5x10° AEZ UL v = AL 2 S gledn)
a8 6ellA= B7]el wEt 24%“—?‘: W3}sl= 753
22 X33l Axjolr). olw ML x4 (5) Y

39 el wel WAtk =, 50% s’%ﬂﬂw
200 kbpsZ #8383, 30% 2 70% Wlel= 125
kbpsE, T3 40% 2 60% Y7]el+ 160 kbpsS &
L3tk AEA= 5 vlEelA 50% W]l HI%H
70% $7lellxe] v E g 9] 18l 59 w4 %
VPPM 739~ 5000] o)A} v, 23 62 7}H4
SolA= 1 Ae]7h 108) o E EolE e B 5
c}.
w3 60% 2 40% 719 5 50% “dsel vlsl
5l8] Folsl ot 50%<te] A% Aol

30 _|

<3]H = 100 o]y
2 AR Ae & 5 olvk webd 2A4E ARl
L T A% YAeIE sefeke At 2
Al s ggom e S-ge7t vkl ¢ ols
7ok,

. ' .
8 75 7 6.5 6 5.5 5 4.5 4 3.5
Distance[m]

Fig. 6. BER measurement of variable-rate VPPM

——30%
——40%

50%
—A—60%
—E5—70%

107 I L s L I s = L s
8.5 8 7.5 7 6.5 3 5.5 5 4.5 4 3.5

Distance[m]
Fig. 7. BER measurement of variable-rate  VPPM with
Hamming

2158

VPPM A% A= HolFEe) snzgos Qs 1
2 69 I Aol n)F AAHeR AHbA]so
AR AL Feldt 5= glgick = 9] 50% 2 A
FE5% 200 kbpsE FAI3 -l s EHE ]88
H HES S 107 7I1Eo 2 1 vlE] AE ke AS
A2lE 25 7 dslen, o WM Ao At
]ﬁ glz]ql— Jul] o] }H-‘g— %ol:/\g——g_— E]—

W7ol mE s HEE 2" 5

Szl o, Wl e A Aol wel Eole

H]
e & Sk

—

7HAEEAlA VPPM S Sl YR} EA] el
dlolel 5 A5 of vl wet AdeAtol7} wol vt
A EARS A3e B3 ghelslelc) B o)
Ae W17 50% 4] Held==5 o]el] u]eate]
Jo AEETE o]83to 2y T wE A5 W
e wol 24 7 slsiekh =3 A EEE A8
24 Al s e 2 5 Asdeh 7R
A1e] 3~5 wlE| sole] 5494 el 425 LED =

g4l Pﬁ’—iﬁ—% &*6}7] °]6P 2 Hlglo] H
e e
References

[11 IEEE 802.15.7, Wireless Medium Access
Control (MAC) and Physical Layer (PHY)
Specification for Visible Light Wireless
Personal Area Networks (WPANs), Jul. 20,
2011.

[2] 1. Noh, S. Lee, J. Kim, M.-C. Ju, and Y. Park,
“A dimming controllable VPPM-Based VLC
system and its implementation,” Optics
Commun., vol. 343, pp. 34-37, May 2015.

[31 J-H. Yoo and S.-Y. Jung, “Modeling and
analysis of variable PPM for visible light
communications,” EURASIP J.
Commun. and Netw., vol. 134, pp. 1-6, 2013.

[4] S. Lee, B. Ahn, M.-C. Ju, and Y. Park, “A

Wireless

www.dbpia.co.kr



=3/ VPPM 7HAFEA oA T o] W& A5 nak

modified VPPM algorithm of VLC systems
suitable for fast dimming environment,”
Optics Commun., vol. 365, pp. 43-48, Apr.
2016.

[S] I Park, J. Kim, Y. Chae, and Y. Park,
“Performance enhancement of VPPM using
adaptive transmission rate on brightness,” in
Proc. KICS Int. Conf. Commun., pp. 1310-
1311, Jun. 2017.

[6] J. Kim, I. Park, D. T. Nguyen, and Y. Park,
“Performance improvement of VPPM using
hamming coding in visible light
communications,” in Proc. KICS Int. Conf.
Commun., pp. 1308-1309, Jun. 2017.

(Jeongsu Kim)
2012\~ Rt =)
l&%mﬂ;‘
ol MAREAL FA

s, A

A
T

dt o1 7 (Ingyu Park)
20123~ el stal Az}
3 A 5
<AlEel 7RISRl AR

s e

SHUFIE (Duy Thong Nguyen)
20113 : Hanoi Univ of science
and Technology -&-3HA}
2015%1 : Hanoi Univ of science
- and Technology “Alg-8}=}
) A}
e g 2016 A~3A : =Rl o3}
D e AT
<HAFol FHABEA, Bt
Fpolle} £, A =S

Hf o4 2 (Youngil Park)

1987 : A&t gt}

1989 : A} graba Zahaal

1995 : Texas A&M  Univ.
_J_?‘sh:ﬂ—}\].

1995»4 19994 : KT <A7oH

o

1999L4 A st Az}

<ol BEQAZA, Wl HEEA

Aep7elEEAl, AeIA A

2159

www.dbpia.co.kr



	VPPM 가시광통신에서 디밍에 따른 성능 보상
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 가변 속도 VPPM 변조
	Ⅲ. 해밍 코딩을 이용한 성능 개선
	Ⅴ. 결론
	References


