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A Study on Three Dimensional Indoor Visible Light Communication

Localization based on Manchester Code using Walsh Code

by Won-Yeol, Kim

Department of FElectrical & Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

In this paper, we propose an indoor visible light communi-
cation(VLC) localization wusing Walsh code which can distinguish
overlapped transmitted-signals as each of transmitted signal with
different LED source at the receiver and using Manchester code which
can eliminate the flicker of LED light. The proposed system can
estimate the relative three dimensional position of the receiver by using
Lambertian radiation properties and trilateration method that are applied

to the location information of fixed LED sources and the received

_iv_



signals from them. In order to verify the feasibility of the proposed
system, we carried out the simulation in an indoor space with 6x6x3
m’ installed 16 LED lamps. The simulation result shows that the
proposed method achieves an average positioning error of 0.0536 m and

a maximum positioning error of 0.2977 m.
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Fig. 3.2 The block diagram of proposed indoor localization (1)
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Received signal
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Trilateration method
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Fig. 3.3 The block diagram of proposed indoor localization (2)
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AX = B, where (3.11)

P, P, |
_2x1+2x2——2yl+2y2_,¢jix . [A Pr
T

Pp, T P

P, P,

A= | =2z, +2x; =2y, +2y;— £>< ™4 £>< =
™ P T Py

Py, Py,
_2x1+2x4—2y1+2y4_\/£>< o |4 Pr
T

—af+al— ity
B = —x%—l—x%—yi—i—yﬁ

—af+af — Ty

X=(ATA)'ATB

A 31N 7ol FaHH, X=(ATA)'A'B 2 3 LSM(Least square
method)-& ©o|&3te] & F Uk ZHBE d Jfe] LED X9 9149
PD&}e] A2j& & F AT, PDO A4l 1A 7F 3xd o2 Aibol

7} 3ttt
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PTISI = ?O/TTRItotal (t) dt (42)
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87k T, 167°k Tyl
O-t2he7’mal = Tkn 2 ——5 AQI .B3 (44)
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2] (4.3)2 shot noiseE EMUIL, ¢ WA Hsl, BE T A dl9E, g
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noise®} FET channel noise®] o2 ElL}ar, ks EBxw A, 1.5 2
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E 41 ABHelAe debny

Table 4.1 parameters of simulation

Parameter Value
transmitted optical power 30[ W]
semi-angle at half power 60 [deg.]

FOV at a receiver 60 [deg. ]
detector physical area of a PD 0.5 [em?]
gain of an optical filter 1.0
refractive index of a lens at a PD 1.5
O/E conversion efficiency 0.53[A/ W]
open-loop voltage gain 10
fixed capacitance 112 [pF/ em?]
FET channel noise factor 15
FET transconductance 30 [mS]
absolute temperature 208 [ K]
background light current 5100 [uA ]
data rate 100.0 [ Mb/ 5]
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