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Abstract: As an efficient anti-interference technique, Luby Transform (LT) codes are applied to cognitive radio
systems for reliable data transmission of secondary users. Encoding and decoding are critical issue for the anti-
interference performance of LT codes. To improve the reliability and speed of data transmission, a novel
encoding and decoding method Combined Poisson Robust Soliton Distribution-Hierarchical (CPRSD-H) for LT
codes is proposed to apply to cognitive radio systems. In the process of encoding, the encoder first produces
encoded symbols and generator matrix based on CPRSD, and then uses column vectors corresponding to
degree—1 and degree-2 in the generator matrix to carry dual information: the relationship between the degree-1
and degree—2 encoded symbols and their connected input symbols; and part of the original data. Contrarily, in
the decoding process, the decoder first uses the Belief Propagation (BP) algorithm to decode by the first
information, and then correct some unrecovered bits by the second information. Simulation results show that
the proposed method CPRSD-H and application to cognitive radio systems can significantly reduce the Bit
Error Rate (BER) of LT codes, the goodput performance of secondary users and the encoding and decoding
speed of LT codes.
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