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ABSTRACT

VDES(VHF Data Exchange System) defines the code rate, information length, interleaving, and puncturing methods
for link ID 1~34, and is a digital maritime communication system that transmits large amounts of data at high speed
based on various MCS (Modulation and Coding Schemes). In this paper, a Turbo decoder for VDES receivers is
implemented in an FPGA. The Turbo decoder algorithm, which can support all link IDs of VDES, was modeled
and verified using SIMULINK. The validated SIMULINK model was converted to Verilog by an HDL compiler,
and the performance of the VDES Turbo decoder implemented in FPGA was tested using a VDES transmitter and
receiver designed as a FPGA In the Loop Simulation test bench. The VDES must support encoding inputs with
a maximum length of 6032 as well as various interleaving patterns depending on the link ID, so the Turbo decoder
uses a sliding block with a length of 32 and a method of calculating the interleaving index in real time as a way
to reduce memory usage. The designed VDES transceiver operates at a clock of 43.008 MHz and can complete

demodulation and decoding within the VDES slot duration.
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Table 1. Channel encoding parameters for VDES link ID 11,17,19

Link id W1k Fo8 | ARAo] ki/k, ps (@=1, 2, -, 8) Puncturing id (data/tail)
11 /4 QPSK 12 432 2/216 127,191,241,5,83,109,107,179 6/6
17 nj4 QPSK 12 1872 6/312 211,61,227,239,181,79,73,193 6/6a
19 16 QAM 3/4 5616 16/351 137,101,223,41,67,131,61,47 8/8
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