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Abstract

Through this project work, a wavelength division multiplexing (WDM)
optical network has been simulated and applied, by using erbium-doped fiber
amplifiers (EDFA) to amplify the degradation in signals through round trip,
and dispersion compensating fiber (DCF) to compensate the dispersion in
optical signals, based on a standard single mode fiber (SSMF-28) that is
currently used as a backbone optical fiber infrastructure by the Ministry of
Communications in Republic of Iraq.

To evaluate the performance of the network use, three test bed systems
with multiple channels at data rates of (§x10Gb/s WDM, 16x40Gb/s WDM
and 8x40Gb/s AWG multiplexer/demultiplexer) over optical transmission link
with minimum system impairments have been applied, taking into
consideration the presence of (Passive/Active) components. By monitoring
(Q-Factor, Min BER, and output signal power) through visualization system,
results are acceptable. These results are tested and verified by using
OptiSystem 7.0; a license product of Optiwave Corporation (Canadian Based
Company).

In experiment (1) the nonlinearities effects do not managed thereby do
not get an output power signals and eye opening at the receiver side. On the
other hand, to overcome the problems in previous experiment, the EDFA was
used to reduce the nonlinearities effects. For experiment (2) the optimum fiber
length is (150km), the (BER < 10°1), the average total power is (-5dBm), and
the average noise power is (-37dBm). For the experiment (3) the best fiber
length is (120km), the (BER < 10-?), the average optical power level for all
channels 1s (-47.5dBm), while the average maximum Q-factors for all 16-
channels are (10.4875), and finally in experiment (4), the optimum fiber
length is (242.5km) the total gain is (-3.6856dBm), input signal is



(4.0402dBm), output signal is (0.3545dBm), and output noise is (1.4248dBm).
So, from the optical power meter, the average power is (-6.4255dBm).

An optical WDM network and its applications can contribute to and
provide unlimited bandwidth with minimum costs, for all ranges of fiber
optics communication systems services such as Internet access, E-society,
fiber-to-the-home (FTTH), voice over internet protocol (VolP), video, and
other multimedia interactions.

The simulation results show that data transmission rates can be
successfully transmitted with low-cost effective infrastructure with good
system performance. WDM network provides valuable features such:
scalability, flexibility, transparency, and elimination of optical-electrical-

optical (O-E-O) operations.
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