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Design of a PC based Real-Time Software GPS Receiver

BhEe-TE B -F & E
(Sun-Jun Ko * Jong~Hoon Won * Ja-Sung Lee)

Abstract - This paper presents a design of a real-time software GPS receiver which runs on a PC. The software GPS
receiver has advantages over conventional hardware based receivers in terms of flexibility and efficiency in application
oriented system design and modification. In oder to reduce the processing time of the software operations in the
receiver, a shared memory structure is used with a dynamic data control, and the byte-type IF data is processed
through an Open Multi-Processing technique in the mixer and integrator which requires the most computational load. A

high speed data acquisition device is used to capture the

incoming high-rate IF signals. The FFT-IFFT correlation

technique is used for initial acquisition and FLL assisted PLL is used for carrier tracking. All software modules are
operated in sequence and are synchronized with pre-defined time scheduling. The performance of the designed software
GPS receiver is evaluated by running it in real-time using the real GPS signals.
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__ml28 IntrinsicBuffer #1, IntrinsicBuffer #2, and IntrinsicBuffer #3 declaration

for i = zero to (the number of samples)/4 - 1

{
// Accumulation
IntrinsicBuffer #1 = _mm_setr_ps(DATA-al, DATA-a2, DATA-a3, DATA-a4);
IntrinsicBuffer #2 = _mm_setr_ps(DATA-bl, DATA-b2, DATA-b3, DATA-b4);
IntrinsicAccum = _mm_mul_ps(IntrinsicBuffer #1, IntrinsicBuffer #2);
total IntrinsicAccum = _mm_add_ps(total IntrinsicAccum, IntrinsicAccum);

}
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Fig. 7. The Relationship between 3m Shared Data Block
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4.4 B
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