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Abstract

Recently, a plenty of researches have been conducted using the massively parallel processing of GPU for the
implementation of communication system. In this paper, we tried to reduce software simulation time applying GPU with
sliding block method to Viterbi decoder in DVB-T system which is one of European DTV standards. First of all, we
implement DVB-T system by CPU and estimate cost time whereby the system processes one OFDM symbol. Secondly,
we implement Viterbi decoder by software using NVIDIA’s massive GPU processor. In our work, stream process method
is applied to reduce the overhead for data transfer between CPU and GPU, as well as coalescing method to lower the
global memory access time. In addition, data structure design method is used to maximize the shared memory usage.

Consequently, our proposed method is approximately 11 times faster in 2K mode and 60 times faster in 8K mode for the
process in Viterbi decoder.

Keywords : Viterbi decoder, GPU, CUDA, DVB-T, SDR
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Fig. 1. DVB-T receiver block diagram.
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Table 1. DVB-T receiver software simulation time.

2K mode processing time

8K mode processing time

Block
(usec) (%) (usec) (%)
Resampler 208.136 4.577 950.549 5.08
Derotator 175.011 3.849 819.741 4.38
Halfband LPF 253.706 5.579 1349.89 7.213
Frame synchronizer & FFT 785.287 17.27 947.796 5.064
Channel estimator 1300.405 28.598 2280.26 12.185
Symbol deinterleaver 10.807 0.238 72.5903 0.388
Bitwise deinterleaver 21.313 0.469 125.098 0.669
Depuncture 7.804 0.172 23.8577 0.127
Viterbi decoder 1717.787 37.777 11839.332 63.267
Byte processor 66.942 1.472 304.029 1.624
Total 4547.198 100 18713.143 100
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Table 3. Viterbi decoder processing time comparison.
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Table 4. Software simulation time in DVB-T receiver using GPU.

2K mode processing time

8K mode processing time

Block (isec) (usec)

(usec) (%) (usec) (%)
Resampler 208.136 7.134 950.549 13.241
Derotator 175.011 5.998 819.741 11.419
Halfband LPF 253.706 8.696 1349.89 18.804
Frame synchronizer & FFT 785.287 26.915 947.796 13.203
Channel estimator 1300.405 44.571 2280.26 31.764
Symbol deinterleaver 10.807 0.370 72.5903 1.011
Bitwise deinterleaver 21.313 0.730 125.098 1.743
Depuncture 7.804 0.267 23.8577 0.332
Viterbi decoder 88.218 3.024 304.888 4.247
Byte processor 66.942 2.294 304.029 4.235
Total 2917.629 100 7178.699 100

(2253)
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