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i G AR A
G=C,=

n2

sin® Oax (1)
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TR I3 (4T 5 2.
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Fig. 1. The structure of CPC.
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Fig. 2. The counter map of the composite receiver.

K5 SBATRTEOR B (RERED L)

Fig. 5. Rays collected by one receiving unit.
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Fig. 3. The structure of the composite receiver. EP%LI&EH”%BQEE%JE% 0.85 m E(J7J(E|Z%EJ:
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Fig. 4. The profile of the composite receiver. g s
0
0
N/ Mz N4 > > ©®
AL R F A BRAA ) 242 09 60 mm, &4 -
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E'L“ﬁé*’j: ﬁﬁjj\j (07 —51.96, 30)’ (457 —25.98, Fig. 6. The communication model of indoor VLC system.
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3.000). &ANFEF LED B4 H 24 3600(60 % 60) 4,
AN LED (R ST N 20 mW, 2EIhZE M N 70°,

LED .00 065984 0.73 ¢d, LED [8] k5 0.01 m,
TG N 30°.

R4 (9) 38, FIH MATLAB )7 £, 7453 55 1]
O TR . B 7T AR AN SR, B
B2 F PRI 28 B2 USCINT F5 1] Hh (R B2 U Eh 26 00 A1, SR 4%
MEASHI TR H.

*1 el S
Table 1. Parameters of the photo-detector.

ERYIE TR 2 7RV E S G e 3753,
LA MRE/AWTL R /em? i 2t
60° 0.53 1 1

K7 (MFIRG) B b3 R i D3R5 A
Fig. 7. (color online) The distribution of received

power without optical receiver.

Received power/dBm

K8  (MTIRM) RHHA CPC AL KA 55 A i1
Do A
Fig. 8. (color online) The distribution of received

power using a CPC as the receiver.

ME 7 HRT LR B, R E B LT, Bk
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/IME —5.23 dBm, “FH#{E R —2.25 dBm. YT
(150 A LB ] i, IAGBAR IR, JUILTE R &
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Fig. 9. (color online) The received power distribution of each receiving unit.
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K10 (RITIRE ) Ak 2R SRANIN 55 1] b e D 3 o) Al
Fig. 10. (color online) The distribution of the received

power using sum algorithm at low bit rate.
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386 25 G 2 5.98, AHXTT R FH AN £ 8 60° 1
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Fig. 11. (color online) The distribution of received

power using maximum algorithm.
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Table 2. Received power under different receiving conditions.

Bkt H/ME /dBm B /dBm M /dBm RGH
HHERIL —5.23 0.25 —2.25 —

e nsR AN —0.48 11.20 9.60 15.31
1§ PN —0.53 7.77 5.22 5.98
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Table 3. Parameters of noise.

SRR e

AT 5 B/ Mbit-s ™! 100
HLfif L g/ C 1.6 x 1019

& IR Tpg/mA 5.1

e 7 9 IR T I 0.562

BURZEDEH k/IJK! 1.3806488(13) x 10723

L3R E Tk /K 298
FH R G 10
FET Vi 25 1 1.5
FET ¥ % gm/ Ma 30
Je AR 28 [ 7 HL 2% n/pF-cm 2 112

AT A Q BRI TR P4 5 1] o
5 SNR I3 B KN
SNR

QWRZQHwM@NRy
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SNR/dB

5552 pu
LTSN
f/ l" s

SNR/dB

12 (MTE ) #ICSNR 4 i
(b) FIER R KME
Fig. 12. (color online) The SNR distribution using the

composite receiver: (a) Low data rate; (b) high data

(a) ik 38 % 3R A1,

rate.
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B 12 Fn] DLE H, B s 1] AR 7 Ak A4S i A
B, Fla oK ER g X sk SNR B s shi /. ¥
(13) ZUAT PAUH S H PR S 0 R 19 Q BB 40 il e i
20.64 F115.11 dB. X $L8, A SCH BTG4
oy ] DAAS BB R D 2 A2 3R AR KA B I
N IRIE T AT B AR T B SNR, fRIE T E N
VLC HIEfE .
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Abstract

A novel design of optical receiver for visible light communication system in indoor environment is proposed in this
study. The compound parabolic concentrator is coupled with a photo-detector as the receiving unit due to its optical
properties. The composite optical receiver is composed of seven receiving units inserted in a hyper-hemispherical lens
aligned with geometry configuration based on angle diversity. The composite optical receiver has fields of view of 360°
in the horizontal direction and 180° in the vertical direction respectively, while the field of view of each receiving unit is
30°. Model of indoor visible light communication is built through measurement in a room of a 5m X 5m X 3 m size.
The received power and SNR distribution are acquired through MATLAB scripts. The received power of each receiving
unit is treated by different algorithms. At a lower data rate, the sum of the received power from all receiving units is
the final received power, while at a higher data rate, the final received power is the highest value of power collected by
the each unit. The results show that the received powers of the composite receiver by using two different algorithms
increase 11.58 and 7.47 dB, respectively, while the gains of the receiver are 15.31 and 5.98, respectively. The mean values
of the signaltonoise ratio are 79.17 dB from the sum algorithm and 72.26 dB from maximum algorithm, respectively. It
is concluded that signaltonoise ratio is high and the distribution fluctuation is weak. This usually means a good and
stable communication performance. It is proved that the composite receiver designed in this study gives high quality

communication performance and presents a wide field of view, thereby avoiding the blind area in communication.
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