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Bidirectional Signal Transmission Based on Two Coupled
Chaotic Semiconductor Lasers
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Abstract  We change feedback phases of two coupled chaotic lasers to achieve bidirectional simultaneous
transmission of signals between the two lasers. The partial transparent mirror between the lasers can induce delay
and the chaotic dynamics. Numerical simulation of laser rate equation considering delay proves that the two lasers
can achieve high-quality synchronization. The encoding and decoding process starts with the change of the feedback
phases of the two lasers induced by signals. And then the difference in the optical power of the chaotic carrier in the
two lasers is detected and compared with the difference with the local signal, finally, the digital messages sent by
sender are recovered. Based on the eye diagram of recovered signal, it reveals that this system has a high
transmission quality. In this scheme, the eavesdroppers cannot know the local signal even if he can get the difference
of the transmitted signals. So the security of transmission performance of this system can be guaranteed as the
eavesdroppers are unable to demodulate the senders information.
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SL: semiconductor laser; BS: beam splitter; M: partial transparent mirror; m(¢): transmission signal;
C: circulator; PM: phase modulator; PD: photoelectric detector; OC: optical coupler
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Fig. 1 Schematic of chaos-based bidirectional signal transmission system
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Fig. 3 Diagram of attractors of (a) SL1 and (b) SL2 in phase space
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