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Design and implementation of a FPGA based low complexity underwater
acoustic direct sequence spread spectrum communication system

Wang Qin, Liu Lanjun, Zhang Xiaotong, Liu Jinlong, Zhang Yuzhou
(School of Information Engineering, University of Science and Technology Beijing, Beijing 100083)
Abstract

Based on the technology of field programmable gate array (FPGA), a low complexity underwater acoustic direct se-
quence spread spectrum (UADSSS) communication system for CDMA based networks (UADSSS/CDMA) was designed
and implemented. The whole design of the system and the design details of the channel coding module and the signal ac-
quisition module were introduced. The regular repeat accumulating (RA) code was adopted in the channel coding mod-
ule, and based on a low complexity minimum sum algorithm, a design for fast iteration was introduced. The delay correla-
tion acquisition algorithm was used in the signal acquisition module, and a low complexity pipelining based implementa-
tion scheme was designed. The practical underwater acoustic communication tests based on a laboratorial test bench, a
small lake and a shallow sea were carried out. The results showed a good performance of the designed system in support-
ing multi-user communication and suppressing multi-path interference. In the laboratorial test bench environment, the bit
error rate (BER) of the system in three-user communication is of the order of 10~#, and that of the system in two-user
communication is 1073, Tn the small lake test, 74.8% of the data packets were bit-correct. In the shallow sea test,
34.4% of the data packets were bit-correct.
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