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Optical Noise Reduction Using Approximate Average Noise Detection
in Wireless Optical Interconnection
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Abstract

In this paper. we introduce a differential detection method using approximate average noise
detection, which improves the noise reduction efficiency in a wireless optical interconnection. Ap-
proximate average noise detection reduces the output voltage fluctuation that may result from the
instantaneous change of the coupling coefficients with the movement of some objects or human
beings. This method is very useful for noise reduction in an environment with optical noise whose
spatial distribution varies instantaneously.
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Fig. 1. Intensity distributions of signal light and noise
light. (a) Signal light, (b) Noise light.(usual),
{(c) Noise light{with moving objects).
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Fig. 2. The system configuration of average noise
detection,

% 3 ZETe| =9 wWd
Fig. 3. Photodiode array.
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Fig. 4. Experimental setup for optical noise reduction.
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Fig. 5. Output waveforms observed with an oscillos-
cope. (a) Differential detection with 2 photo-
diodes(without moving objects), (b) Differential
detection with 2 photodiodes(with moving
objects), (¢) Differential detection with PD-
array (with moving objects).

ol 9% Hete HI&E TR Folof FEAAR
3}7} Atk 2 AdelM TET| L= OP-Amp

& ARS8t A Fe FAIR9) G Z2 oF 30 kHzo)
‘71. AN A o)Folu EAE o)F&Le
ojHTh WEZR ¢fol FFaA FHrt gzsidn
AT FAEE N PD7t HE N¥o2 °
8t PD 718 AZ(d)E W9 AR 27 &3
AZRY A7 olFEA Y] Azl DA &
2, 1 =AY AA g Wy W (HSFe
A 719) W37t PD-Arrayll Al PDoE& 24102 oF
Zo|l ME v AER Avsjol FEAALHAN}
ot 2 ddeAe I9 49 dgdMg o] #
%3 PD-arrayZ+e] AZl(1m)7F PD-PD7+e A
2l (2cm)ol] Wiste R ABE o] FIIYPRe] 9%
Here] Wyt gutste] FEAA vt dass

:;

:va 5(c)elM E& b8} Z+o] PD-array® +4
stod ZAMA HFEE o] 28 ATASAS AL
atd, 2719 PDE AMEste A5HEs= 2SRt
o} Aule) g 7hx] ZPA L3 72 ::

o JYE 2A%E ol U AAHYL ¢ 4+ 9

o
v.Z 2

B ERAAE 2T FAZAZN e
FFE 2A) AF T4 AEFHLASU )
A% AQEAE ALY o] FEE A5AE
g FARE A NS Fe) FTHORYE ME
B AGIH FELS AESA FF A5
o) FARIANY FSFe AY% 2Agoz
ZotAlE UG o188 RolTh ols} o] Hag
S o838 AFZESY ol 5EA gl Y
25 At 4% AT $78 Wl o 2
GUES FBst 4P FLEAL UL £
HoE 448 + 98T 49402 B o
T FABYHS 53 A5 A7 S ol
He% AYH W] 9 UL A9l A1ET
B 3geaA) Lol

249 PDS AHgsHE A% vnsR Fean
£342 AL A6, AEHE PDO 28 27}



Ao} s R eto] gl
&1es

[1] M. Street, P. N. Stavririnou, D. C. O'Brien.
and D. J. Edwards. “Indoor optical wireless
systems-a review,” Optical and Quantum
FElectronics, 29, pp. 349-378, 1997.

[2] ol s, 748 "Ad FAZAAGN 252
‘;7]'— 019“’* TN B g A A

19579 849 129 A

1980 29 ShaetEiiE xRy
ST A}

1989 24 ah=aglr)ed, A7)
R ARSI FEA AL

1993 24 g=3871ed. A7)
et WP Bk sharAl)

Aiety A S B

p=) )
2%

(3]

(4]

(5]

SECRIERE

+

B

BFGe BEL o8 2R

dlo
N

A

pe

3

o 4E, BYF "AFHEINE 08T
AelM Aahggue] A" g
3] =2A), 10(1), pp. 54-62, 1999,

o4z, AeH, ’Sii’i A A e
Ao A FABES A", FFFIE3 9B
FAZEHE LR =T, pp. 996-997, 1998,
Ao HEd, A9, ol HE, B, "AE
2L o8 FAEAAEL FAY)" A63)
A738 s3] o=§ FBL-5, pp. 141-142,

L g

£oo

233



