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Abstract

Commercial products, such as the National Instrument's USRP (universal software radio peripheral) products and the latest instru-
ments, provide functions to receive and analyze signals. Because the characteristics of the target signal are diverse, these systems are
designed to receive a wideband signal to a narrowband signal and provide functions for extracting a desired signal and analyzing it
in detail if necessary. In the past, these functions were implemented in the form of hardware, such as FPGA (field programmable gate
array) and DSP(digital signal processor), for real-time processes. However, owing to the development of software technology, it is possi-
ble to replace the signal-processing part of the acquisition system with software. The existing GPU-based signal processing unit is capa-
ble of processing a few channeld only in real-time owing to its excessive computation and memory usage. To overcome this limitation,
frequency-domain signal processing is applied and the computation time and memory usage are considerably reduced. Thus, real-time
processing of hundreds of channels is possible. In this study, a multi-channel wideband signal processing unit is designed and im-
plemented using programmable equipment, such as CPU and GPU processors, rather than expensive hardware equipment.
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B 1. F34 99 convolutionS ©]&3F DDC A%
Tabel 1. DDC using frequency domain convolution perfor-

mance.
Channel Execution time | GPU usage | GPU RAM

[sec] [%] [%]
4 0.078 8 5

0.088 8 11
16 0.103 15 22
32 0.122 27 45
04 0.178 39 91
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H 2. A|¢tst= DDC % pseudo-code
Tabel 2. Pseudo-code for proposed DDC architecture.

FFTData = ForwardFFT(ADCData) // 1. Forward FFT of ADC Data
/2. DDS Resampler

MemCpy(ResampleData, &FFTData[CopyPosition], CopySample)
/I'3. Inverse FFT of DDS Resampler Output

IFFTData = InverseFFT(ResampleData);

/4. Overlap Save

MemCpy(DDCOutput, &IFFTData[OverlapSample], CopySample
—OverlapSample)
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CPU GPU
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Tabel 4. Proposed wideband signal processing unit performance.

Channel | Execution time [sec] | GPU usage [%]|GPU RAM [%)]
4 0.052 9 3.93
8 0.057 8 3.94
16 0.062 10 3.95
32 0.093 10 3.98
64 0.146 10 4,03
128 0.340 9 412
256 0.703 11 428
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Fig. 9. DDC result with variable DF.
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Fig. 10. Time domain DDC performance.
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