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Abstract - The inherent characteristics of the white LED
have made visible light communications a lot of benefits,
and this has led to an increase in research on this kind of
communication. In this paper, we study and simulation the
effect of the field of view on the characteristics of the
transfer. We simulate the distributions of received power,
SNR and bit error rate performance for different field of
view.
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1. INTRODUCTION

Energy and the other words saving energy are very
important in these centuries, in this context, the
development of fast and easy communications and the
need for it is clear to everybody. Visible Light
Communication (VLC) because of provide both above
conditions are considered as a strong candidate for the
next generation. Visible light communication is a short
range optical wireless communication utilizing white LED
in the visible light spectrum range (375 to 780 nm
wavelength), so that the LED lights can provide both
illumination and communication [1-3]. It can be expressed
in a simple statement; that VLC utilized LED as a signal
transmitter, air as a transmission medium and appropriate
photodiode as a signal receiver component. It was
impossible to obtain white LED until 1990 due to the lack
of highly efficient blue and green LED. Now, InGaN based
highly efficient blue and green LED has become
commercially available. By mixing three primary colors
(red, green and blue), it is possible fabricate white LEDs
[4-6]. VLC has many advantages than the other wireless
communication such as use unlicensed and virtually-
unlimited light spectrum, high Signal to Noise Ratio (SNR),
low cost energy, excellent security properties (VL does not
penetrate through walls), no electromagnetic interference
with other devices, safe for human health even when the
transmitted power is very high and VLC devices can be
used in places where RF communication is restricted such
as hospitals and airports due to the possible interference
of RF to another equipment [9-12]. VLC opened the minds
towards Light-Fidelity (LiFi) [13].

2. SYSTEM DESCRIPTION

For simulation, we assume the physical parameters; the
dimension to the room is 5 m length, 5 m width and 3 m
height. Our VLC scenarios are based on single-source
systems, lighting source is an LED panel consisting of
10x10 LEDs, where LED luminaries are located on the

ceiling. Assuming that the light from an LED has a Lambert
Ian radiation pattern, and the radiation pattern is given by

equation 1:
__ (m+1) cos™ ()

R(p) = — (1)

Where m is the order of lambert lan emission, which is
related to the transmitter’s semi-angle at half power of an
LED ®;,; as equation 2 [5]:

In2
m=-——"—"7"
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(2)

The frequency response of optical channel is relatively flat
near Direct Current (DC). In an optical link, the channel DC
gain is given by equation 3 [14, 15]:

(mt1)a cos™ (@) T,(¥)g(¥) cos(¥),
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H(0) = - (3)
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Where d is the distance between the LED source and
receiver, A is the physical area of photo-detector, and W is
the angle of incidence with respect to the axis normal to the
desk plane where the LED is located, ¢ is the angle of
irradiance, Ts(¥) is the gain of an optical filter, and g(¥) is
the gain of an optical concentrator.

WY denotes the width of the field of vision at a receiver. The
optical concentrator g ({) can be given as equation 4 [14]:

2

n
_— 0<¥<¥
sin2(¥,) ¢
g (W)= (4)
0, P>y,

In equation 4, n is a refractive index. The Field Of View
(FOV) is an important parameter for defining the image-
capturing range from the receiver. In this paper, we
consider direct Line Of Sight (LOS) VLC link with no
reflection from walls. Thus transmitted pulses are not
obstructed and the relation h(t) =H(0) stands [4]. The
received optical power p; is derived by the transmitted
optical power p; from each LED as equation 5:

P.=H (0). P, (5)

Optical SNR compares the average received signal to the
background noise [16].
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On
In equation 5, R is Responsivity (A/W), and o2, is Total
noise variance.

The noise power consists of both shot noise and thermal
noise.

0-7% = O-szhot + O_tzhermal (7
0%, = 2qRPB+2qlngl2B 8)
87Tka
O-tzhermal = T AIZBZ +
2

In equation 8, q is electronic charge, B, noise bandwidth, Ipg
, background current and I is the noise-bandwidth factor
which we set as I; = 0.5620 [16]. Under typical conditions,
lower noise is achieved if the front-end device is a FET
transistor rather than BJT transistor [17]. We assume the
use of p-i-n photo detectors in conjunction with FET base
trans impedance pre-amplifiers. We neglect FET gate
leakage and 1/f noise. Thus at equation 9, two terms
represent feedback-resistor noise, and FET channel noise,
respectively, K is Boltzmann’s constant, Tx is the absolute
temperature; G is the open-loop voltage gain; A is detector
area; 1 is the fixed capacitance of photo detector per unit
area; I' is the FET channel noise factor; gn is the FET trans
conductance, and I3 =0.0868[18].

3. RESULTS

Numerical parameters for the simulation are listed in table
1.

Table -1: Physical parameters

Parameter Value
Transmitted optical power 20[mW]
Semi-angle at half power 70[deg]
Physical area of PD 1.0[cm?]
Gain of optical filter 1.0
Reflective index 1.5

I,, Noise bandwidth factor 0.562

I3 0.0868
Electronic charge, g 1.60217e1%¢
Detector responsivity 0.54[A/w]
Background current Ig 5100[pA]
Boltzmann’s constant, K 1.38066e23
Absolute temperature 295[Kk]

FET channel noise factor 1.5

Fixed capacitance, n 112

We consider the receiver with FOV=30, and simulation
distribution of received power, SNR and BER for VLC at
room. Charts 1-3 shows the distribution of received optical
power, SNR and BER for the state of a receiver with FOV is
30.

T
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Chart-1: The distribution of received optical power

FOV=30deg ' SR
Chart -3: BER performance

Charts 4-6 shows the distribution of received optical
power, SNR and BER for the state of a receiver with FOV is
60.
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Charts 7-9 shows the distribution of received optical
power, SNR and BER for the state of a receiver with FOV is
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Chart -4: The distribution of received optical power
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In this section, we compare the effect of FOV on the
distribution of received power, SNR and BER.

Chart 10 show effect FOV on the distribution of received
optical power.

Clearly that with increasing FOV, received optical power
decrease.
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Chart -10: Effect FOV on the distribution of received
optical power

Chart 11 show effect FOV on the distribution of SNR. It is
clear that with increasing FOV, SNR decrease.
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Chart -11: Effect FOV on the distribution of SNR

Chart 12 show effect FOV on the BER performance. It is
clear that with increasing FOV, BER performance is also
increasing.
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Chart -12: Effect FOV on BER performance

Wide FOV can be captured a large view, if the receiver can
distinguish visible light from transmitters within the FOV,
all data from transmitters can be received. But better
notice that a receiver with a wide FOV is susceptible to
more ambient light noise as compared to a receiver with a
narrow FOV. We can use from this result for elect best FOV
model.

4. CONCLUSIONS

In this paper, we simulation and study effect of field of a
view’s receiver at the indoor visible light communication.
We showed how to influence FOV, in visible light
communication, on the received optical power, SNR
distribution at room and beat error rate performance. We
can use from this result for architects the light system and
receiver location in the room or airbus’s.
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