Abstract

In this thesis, the chaotic optical communication is implemented
and investigated experimentally. Due to the high security
requirements, chaotic optical communication is used to encrypt the
message between the transmitter and the receiver units.

The method which is used to induce chaotic behavior is electro-
optical feedback loop by using a Mach-Zehnder modulator. The
advantage for this modulator is a high bandwidth and high
complexity.

The system is a unidirectional feedback loop. In the scheme of
unidirectional, the oscillator of the transmitter unit is a closed loop
while the oscillator of the receiver unit is an open loop that receives
the chaotic signal from the transmitter via an optical fiber link.
Two setups were investigated experimentally to encrypt the
message to the chaotic carrier signal. These methods are chaos
modulation and chaos masking.

We have started from creation the chaotic dynamics studied its
properties and determined the control parameters that lead to
various situations of the behavior of the system. The rout to the
chaos for the transmitter oscillator has been investigated.

To observe behavior of the system through changing of the
control parameter, the bifurcation diagram is plotted. The control
parameter is the output optical power of the laser diode. Time
series and power spectrum of the time series is extracted by using
Fast Fourier Transform FFT. The phase space reconstruction has

been examined.



The synchronization of two setups has been investigated. The
sent message is extracted by the oscillators synchronization in the
transmitter unit and the receiver unit. The extracted message has
been obtained at the receiver unit. The bandwidth of the chaotic
signal is about 200 MHz. The output optical power of the laser
diode which is the variable control parameter of our setup in the
feedback loop gain of the transmitter oscillator is between (0.8-0.9)
mW.

The message is a radio frequency at 100 MHz with power 0 dBm
and is attenuated below this level with the noise level when

modulated with the chaotic carrier.
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