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Time and Frequency Synchronization Algorithm Using
Hyperchaotic System for OFDM Systems

TANG Liang-rui, ZUO Qi
(School of Electric & Electronic Engineering, North China Electric Power University, Changping District, Beijing 102206, China)

ABSTRACT: As the low-voltage power line channel suffers
serious noise interference and multipath fading, and the
traditional synchronization algorithm has the disadvantages of
weak security and decimal carrier frequency offset estimation
is sensitive to multipath fading, a time and frequency
orthogonal  frequency division multiplexing (OFDM)
synchronization algorithm applicable to the low-voltage power
line communication was introduced. The sequences generated
by hyperchaotic system was used to construct the
synchronization training sequences first, then, a new timing
error estimation and decimal carrier frequency offset estimation
was presented, the integer carrier frequency offset estimation
was completed based on the cycle shift last. Theoretical
analysis demonstrates that the combination of the sensitivity of
chaotic system to initial condition and the proposed algorithm
profoundly enhances the security of the OFDM system.
Simulation results show the high-accuracy of the timing offset
estimation and excellent performance of the frequency offset
estimation, and the effective opposability to the strong noise
and serious multipath fading.

KEY WORDS: orthogonal frequency division multiplexing
(OFDM) system; low voltage power-line; timing offset estimation;
frequency offset estimation; hyperchaotic system; security
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Fig. 1 Chaotic attractor map of hyperchaotic system
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