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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.
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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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Figure 2. suppre33|on of access noises by gain saturated
optical amplifier
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Table 2. parameters used simulation analysis

Resporsivityof PD o 08 AW
PSD of relative intensity noise éRIJ\/‘ -152 dB/Hz
Load resistance R, 1KY
Sweeping frequency of sersars By 10KHz
Noise tenrperature 77 300K
Optical filtering bandwidth 137 1THz
Spontaneous ermission factor of GSOAly 20
Quntumefficiency of GSOA 17, 05
Seturation power of GOA Bz 5dBm
Gain of GSOA [cesoY] 5-15dB
Line width of LED Av 100MEEz
Optical transmitted power of LED P, O0dBm
Camier lifetime of GSOA 200ps
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Figure 3. relationship between the number of sensors
and SNR without GSOA
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