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Signal Processing Acceleration Technology of Three-antenna
GNSS Baseband Based on Embedded GPU
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Abstract: GNSS software receiver is being paid more and more attention by researchers due to its
portability and flexibility. However, the process of capturing and tracking baseband signals in tra-
ditional software receiver is very computationally intensive and time-consuming, which makes it
difficult to run on embedded systems. The time-consuming and parallel modules in the GNSS soft-
ware receiver are accelerated using embedded GPU, which has high floating point performance and
parallel computational power. The data reader module uses CUDA stream for acceleration, which
can increase the data reading speed by 3. 43 times. The acquisition module uses multiple sampling
points in parallel for acceleration, increasing the acquisition speed by 16. 83 times. The tracking
module uses multiple sampling points and multiple satellites in parallel for acceleration, with the
tracking speed increased by 11. 28 times. The experimental results show that over 90 GNSS satel-
lite signals processing with 62MHz sampling can be supported on the embedded Jetson TX2 plat-
form. And a three-antenna GNSS signal positioning and attitude measuring receiver is developed,
providing a new idea for the development of small embedded PNT systems in the future.
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Fig. 1 Receiver frame
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Fig. 2 Phase algorithm diagram of parallel code
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Fig. 3 Tracking module architecture
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Fig. 4 Storage format of the sampled data
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Fig. 5 Implementation flow of data reading module
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Fig. 6 Schematic diagram of parallel reduction algorithm
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