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Fig. 1. Geometry of CPC.
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Table 1. Design parameters of CPC with a field of

view of 30°.

H A 37 s CPC K

fE
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80 30° 240 120

¥ LR SH RN, BRI E# S — AN A
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91, BB ARSI N NS OGERAE CPC A M
k. S8R IR A RHRE I R B S, TG RET
7‘16?3%351’21 [15,16].
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2 T i I R B G RE R 2 A, a4 . AL
Bl AR LR, PME 0 el U B D 8 3
B4 A 1523 25 F1385 2k, iX i B R H CPCAE A
RO, Hom R B bR E 2 AR CPC Y
[)3.96 i, BPILI CPC S bri ik 3.96. F34M A
Bl 4380 LLFE B, SR CPC Ja W8 2 1 e RE 7 K
W R %, X H R 5 YR ) AE A A B A
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K2 (MTIEM) TracePro [ CPC 1%
Fig. 2. (color online) Model of CPC in TracePro.
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Fig. 3. (color online) Lambert light source distribution

curve.
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Fig. 4. (color online) Power distribution under the Lambert source condition: (a) using a CPC with a field

of view of 30°; (b) without CPC.
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Fig. 5. (color online) Power distribution under the parallel light condition: (a) using a CPC with a field of

view of 30°; (b) without CPC.
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#2 ARAMZAN CPC SR SHIOLLIH
Table 2. Parameters and the numbers of received light of different CPCs.

MY A Omax CPCEEV/mm Mg G JG&EH ni(F CPC) J&HH na(Jo CPC)  SEFRIERS (n1/n2)

10° 1751 33.16
20° 492 8.55
30° 240 4.00
40° 139 2.42
50° 88 1.70
60° 57 1.33

1670 72 22.88
1154 260 4.44
1523 385 3.95
1143 431 2.65
843 477 1.78
702 519 1.35

CPC 14 TR I Sk 38 2 koK s il o5 W37 £ 11
FEOR, 32 2 ARRIE/N. WA BRI, CPC RISk
bt o 5 BRI 2 75 5 RAF, o T s {15
SEBRIE AR R T EAS I 5. T AL AU, SE
b 2 5 B Ve 0 S A ZE ORI A5 08 10° I SE B
$E 2 AR AR G 23 PR T 31%, XN CPCIY
ol 5 ' Y R O il 7 B i 5 3 B, T AE SEBR
VLC R&GEH, Jeili 50 1 a5 5 17 SR A7 A A
X S, 36 BN EE CPC SEBRHY a8 R Jk /).

35

301

251

201

CPCHIGR

15}

10}

10 20 30 10 50 60
WH/ ()

El6 (MTEEH) CPC 14t M AL
Fig. 6. (color online) Gain of CPCs with dif-

ferent fields of view.
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g Ay [17]
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Fig. 7. (color online) The distribution of received
power: (a) without CPC; (b) using a CPC with a field

of view of 60°.
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Fig. 8. Propagation model of diffused link.

as)]
o
~
—
3]
z
g NN
SO -
- “\\ \\\\\‘v‘\ -
s AN
) XK KX
o (PXAKXXS)
I3} XXX
Q
~
m
o
~
) LIS
NS
a, W N SBISIES
T LRSSy
> (5505
5 X
0
Q
~

Ko (MTIRE) %N VLC &4 NLOS ## T Hitth %
A (a) ARH CPC; (b) RAMIZ AN 60° ff) CPC
Fig. 9. (color online) The distribution of received
power with reflection: (a) without CPC; (b) using a
CPC with a field of view of 60°.
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Abstract

In order to satisfy the need of visible light communication, compound parabolic concentrators are selected as the
optical antennas because of their wide fields of view and high gains in small field of view. Their geometries and optical
properties are introduced in order to design compound parabolic concentrators with different fields of view by TracePro.
These compound parabolic concentrators are tested under different light source conditions. The distribution of the
received power of the receiver which has been coupled with the compound parabolic concentrator, is obtained by a
simulation. The obtained gain of compound parabolic concentrator proves that the compound parabolic concentrator
works better when the light source has a Lambert radiation pattern than the case under a parallel light condition.
The results illustrate that compound parabolic concentrator is suitable to serving as an optical antenna for visible light
communication. And it also shows that the smaller the field of view, the greater the gain is. Under the condition of
simulation in this paper, a compound parabolic concentrator with 10° field of view could realize a gain of 22.88, which
is 31% lower than the theoretical gain because of the effect of its position relative to the light source. On this basis,
the model of a visible light communication system is established in a room with a size of 5 m X 5 m x 3 m. By using
a compound parabolic concentrator with a field of view of 60° as an optical antenna, the simulation results show that
the average received power is increased by 4.29 dBm for the directed light from light emitting diodes, and by 4.77 dBm
with the reflected light being included. And the average received power is increased by 11.2% when the reflected light is

considered.

Keywords: visible light communication, compound parabolic concentrator, optical antenna, gain
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