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Research and implementation of data transmission in laser
communication system with variable fundamental frequency

ZHONG Kun, HE Ning, JIANG Hong-yan
(School of Information and Communication, Guilin University of Electronic Technology , Guilin 541004 , China)

Abstract ;: Aiming at the characteristics of wireless optical communication,a laser digital communication method based
on baseband frequency hopping is proposed. The principles of single — fundamental and variable fundamental frequen-
cy modulation were analyzed. Frame structure of signals and implementation of ASK encoding and decoding in base-
band frequency hopping laser communication were studied. Technical implementation of frequency hopping communi-
cation and control based on FPGA was discussed. In addition, the FPGA system was simulated and modulation and
transmission experiments of variable fundamental frequency laser communication were carried out. The results show
that the security of information transmission can be guaranteed by using variable fundamental frequency ASK modula-
tion and encoding,and communication control and character data transmission in the visual range can be realized,
which provides a new technical approach for the application of atmospheric laser communication.

Key words :laser communication ;variable — fundamental frequency modulation ; FPGA ; baseband coding ; communica-

tion control
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Fig. 1 Frame structure of the digital baseband frequency
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Fig. 2 Block diagram of the system
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Fig. 3 Schematic diagram of hardware interfaces
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Fig. 5 The program flow chart for generating frequency hopping signals
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Fig. 7 The simulation of digital baseband frequency hopping
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Fig. 8 The simulation of digital baseband de-hopping signals
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Fig. 9 The waveform tested at the receiver
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