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VLC Channel Model Considering Indirect Light
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ABSTRACT

In this paper, channel modeling of VLC(Visible Light Communication) was investigated under indirect
lightning circumstance which was the way that all phontons started from LED(Light Emitting Diode) were
reached on the floor with NLOS paths. I supposed width(6m), depth(4m), height(2.2m) cube room circumstance
for VLC communication channel and supposed that 4 LEDs were located at 2m height, which emitted photons
at the direction of wall and ceiling. Channel characteristics, which were power attenuation and delayed receiving
of light signal ,were abstracted from receivers(PDs) which were located at 0.5m above from floor. The

availability of channel was verified via BPSK based communication simulation.
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Fig. 1. Simulation circumstance for visible
communication using indirect light
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E 1. AW 7 B A moAy W
Table 1. Channel simulation parameter for indoor visible
light communication

Parameters Values

Size of space 7}2:6m, A Z:4m, %°]:2.2m

LED out power 8 Watt

(x, y, 2m)

LED position
x:2,4/y:1,3

(x, y, 0.5m)
x:0,1,2, 3,4,5 6
y:0,1,2, 3,4

PD position

2

PD size 1 cm
Field of View 70°
Wall reflective coefficient 0.82

Power

o 0 Width
Depth

@ 124 4 As =27
(a) Received signal strength for each position

(b) #1214 rms A Ak
(b) rms delay spread for each position

Mean Excess Delay

i
e

KA
it

i

Ay

Depth 0 1

(c) 1A HF 23 Ao
(c) Mean excess delay for each position

38l 2. 50cm £olelAe] &4
Fig. 2. Numeric value of measuring on 50cm height
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e Skl 5 e
il A& =77]
] (W) BW(Hz)

1 G, 1 100 5.008E+09
2 2, 2) 90.618 5.283E+09
3 G, 1 79.606 6.421E+09
4 G, 3) 71412 6.682E+09
5 G, 2) 57.721 7.351E+09
6 ©, 1) 52.71 9.279E+09
7 0, 2) 40.77 1.019E+09
8 o5, 4 28.964 1.039E+10
9 6, 0) 18.246 1.487E+10
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Fig. 4. BPSK BER performance for each position
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Table 2. Simulation result for VLC channel

Cor.| STR MED RMS CB
1| 00 | 2738E-08 | 1.159E-08 | 1.389E-12 | 144E+10
2| 1,0 | 3.874B-08 | 1.127B-08 | 1.925E-12 | 1.039E+10
3| 2,0 | 6069E-08 | 9.896E-09 | 2.677B-12 | 7.471E+09
4130 | 5092E-08 | 9.587B-09 | 2.486E-12 | 8.046E+09
5| 40 | 577208 | 9.707B-09 | 2.655E-12 | 7.534E+09
6| 50 | 3.874E-08 | 1.127E-08 | 1.925E-12 | 1.039E+10
7] 60 | 2441E-08 | 1.135B-08 | 1.345E-12 | 1.487E+10
8| 0,1 | 7.124E08 | 1.256E-08 | 2.142B-12 | 9.335E+09
9| 1,1 | 1.041E-07 | 1.102B-08 | 3.102E-12 | 6447E+09
10| 2,1 | 1.333E-07 | 1.182E-08 | 3.219E-12 | 6.214E+09
11| 3,1 | 1.338E-07 | 9.282E-09 | 3.994E-12 | 5.008E+09
12| 4,1 | 1.332B-07 | 1215E-08 | 3.194E-12 | 6.262E+09
13| 51 | 1.065E-07 | L.107E-08 | 3.115E-12 | 6.421E+09
14| 6,1 | 7.051E-08 | 1.245E-08 | 2.155E-12 | 9.279E+09
15| 02 | 5454E-08 | 1.144E-08 | 1.963E-12 | 1.019E+09
16| 1,2 | 7.721E-08 | 1.118E-08 | 2.721E-12 | 7.351E+09
17) 2,2 | 1212B-07 | 9.858E-09 | 3.785E-12 | 5.283E+09
18| 32 | 1.018E-07 | 9.587E-09 | 3.515E-12 | 5.689E+09
19| 42 | 1212E-07 | 9.858E-09 | 3.786E-12 | 5.283E+09
20| 52 | 7.721E-08 | 1.118E-08 | 2.721E-12 | 7.351E+09
21| 62 | 4.860E-08 | 1.118E-08 | 1.901E-12 | 1.052E+10
22| 03 | 7.633E-08 | 1.248E-08 | 2.210E-12 | 9.050E+09
23| 1,3 | 1O11E-07 | 1.094E-08 | 3.083E-12 | 6487E+09
24| 2,3 | 1333B-07 | 1.182B-08 | 3219E-12 | 6.214E+09
25| 33 | 1258B-07 | 9.251B-09 | 3.915E-12 | 5.109E+09
26| 4,3 | 1269E-07 | 1.184B-08 | 3.146E-12 | 6.357E+09
27| 53 | 9.553E-08 | 1.I11E-08 | 2.993E-12 | 6.682E+09
28 6,3 | 7458E-08 | 1.239E-08 | 2.199E-12 | 9.097E+09
29| 04 | 2.738E-08 | 1.159E-08 | 1.389E-12 | 1.440E+10
30| 1,4 | 3.874E-08 | 1.127E-08 | 1.925B-12 | 1.039E+10
31| 2,4 | 6.070E-08 | 9.896E-09 | 2.677B-12 | 7.470E+09
32| 34 | 5.092E-08 | 9.587E-09 | 2.486E-12 | 8.046E+09
33| 44 | 5.772E-08 | 9.706E-09 | 2.655E-12 | 7.533E+09
34| 54 | 3.874E-08 | 1.127E-08 | 1.925B-12 | 1.039E+10
35| 6,4 | 2441E-08 | 1.135E-08 | 1.345E-12 | 1.487E+10

fA=E
STR : Strength
MED : Mean Excess Delay
RMS : RMS %|&1 24t
CB : Coherence BW
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