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Experiment and Simulation of Frequency-hopping
Spread-spectrum Communication Using Frequency-shift Keying
Modulation

Shyh-Yeong Ke
Department of Electrical Engineering, ROC Military Academy

Abstract
The technology of frequency-hopping spread-spectrum (FHSS) communication using

frequency-shift keying (FSK) modulation is explored through experiment and simulation
approaches in this study. The work uses TIMS301C communication modules for experimental
implementation and LABVIEW software for simulation. The distinction between
implementation and theory for 2-ray FSK (BFSK) modulation is explained, and non-coherent
and phase-locked loop (PLL) methods for BFSK demodulation are discussed in the paper.
Moreover, simulation is used to decode pseudo-noise (PN) codes generated by an unknown
pseudo-random binary sequence (PRBS) generator. In addition, experimental methods are
utilized to illustrate how slow-FHSS and fast-FHSS are fulfilled. The bit error rates (BERS)
for FSK, slow-FHSS, and fast-FHSS communications under wide-band and proximity
narrow-band noise circumstances are presented. Empirical results show that fast-FHSS
communication has the lowest BER among the three communication technologies under
wide-band noise circumstances. Furthermore, the BER of slow-FHSS or fast-FHSS
communication is lower than that of FSK communication under proximity narrow-band noise
circumstances.

Key words :  frequency-hopping spread-spectrum (FHSS), pseudo-noise (PN),
frequency-shift keying (FSK), bit error rate (BER)
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