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Abstract: To address the high complexity of carrier recovery algorithms in wireless communication systems and their
poor real-time performance when executed on CPUs (Central Processing Units), a parallel high-speed carrier recovery
algorithm based on GPU (Graphics Processing Unit) is proposed. In wireless communication systems, the combina-
tion of a coarse frequency offset estimation algorithm based on FFT and a fine frequency offset estimation algorithm
based on a decision-directed phase-locked loop (PLL) constitutes a typical carrier recovery approach. However, con-
sidering that the feedback structure inherent in the PLL is not well suited for parallel execution on GPUs, a frequency

sweeping algorithm is proposed to replace the decision-directed PLL algorithm, thereby leveraging the powerful paral-
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lel processing capability of GPUs to accelerate the carrier recovery process. On this basis, within the Compute Uni-

fied Device Architecture (CUDA) platform, the execution speed of the carrier recovery algorithm is further improved

by optimizing the frequency sweeping algorithm and its associated parallel reduction algorithm implemented in

CUDA. Simulation results demonstrate that the proposed GPU-based parallel carrier recovery algorithm outperforms

the CPU-based serial carrier recovery algorithm in terms of both throughput and algorithmic performance. For differ-

ent modulation schemes, the throughput can be improved by 20 to over 40 times, making it more suitable for wireless

communication systems in high-speed scenarios.

Key words: Carrier Recovery, Parallel Computing, Graphics Processing Unit, Compute Unified Device Architecture
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