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Improvement of Number of Sensors Simultaneously
Connected to Optical Sensor Network Using Frequency
domain Optical CDMA with Excess Noise Suppression
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Abstract

I propose the excess noise suppressed optical sensor network using optical CDMA with gain
saturated optical amplifier in order to increase number of sensors simultaneously connected to
network. Simulation analyses confirm that the maximum number of sensors simultaneously
connected to the optical sensor network can be largely increased by increasing the gain of gain
saturated optical amplifier owing to the spression of access noises with the assignment of sweeping
frequency of optical sensors within 10MHz. In the case of the requested SNR of 20dB and the
sweeping frequency of 10KHz, the maximum number of sensors simultaneously connected to the

optical sensor network can be increased four times as many as the conventional system.

» Keyword : PN £Z(PN sequence code), & Ml YIEL=(Optical sensor network), Fuke:
Ao & CDMA(Frequency domain optical CDMA), HAMIA E2(Acess noise), 7}
M(Interference), 0ISE3 EZ7|(Gain Saturated Optical Amplifier)
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LED : light emitting diode

OC: optical coupler
FBG: fiber Bragg grating
S: Sensor

GSOA : gain saturated optical amplifier S1-Sm
PD: photo diode GSOA PD SwW LPF SD —*
SW : switch 1 y \

LPF: low pass filter Cl ~Cni =

SR shift register N 5= .

SD: Sensor discreminator I.jal»ﬁonjl SR SassanEsassunesssennannnl
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Figure 1. configuration of optical sensor network using frequency domain optical CDMA by suppression of access noise
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Table 1. PN codes corresponded to optical sensors
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Figure 2. suppression of access noises by gain saturated
optical amplifier
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Table 2. parameters used simulation analysis

Responsivity of PD ¢ 0.8 A/W
PSD of relative intensity noise é:Ii’IN -152 dB/Hz
Load resistance R, 1KQ
Sweeping frequency of sensors By 10KHz
Noise temperature 7 300K
Optical filtering bandwidth W 1THz
Spontancous emission factor of GSOA 7sp 2.0
Quantum efficiency of GSOA 7, 0.5
Saturation power of GSOA Bat 5dBm
Gain of GSOA GGsoa 5~15dB
Line width of LED Av 100MHz
Optical transmitted power of LED P, 0dBm
Carrier lifetime of GSOA 200ps
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Figure 3. relationship between the number of sensors
and SNR without GSOA
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Figure 4. relationship between the access noise
attenuation ratio and the sweeping frequency of sensors
by gain saturated optical amplifier
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simultaneously connected to network versus the
sweeping frequency of sensors
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