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Design of GNSS IF Signal Acquisition System and
Receiver Based on Linux
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(The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: In view of the problem that GNSS intermediate frequency (IF) signal has a large amount of data
and the traditional data acquisition card is expensive, a new GNSS IF data acquisition system based on
USB2. 0 serial bus and FPGA was designed under Linux operating system, and corresponding software and
hardware design were accomplished. State machine was used for controlling the read-write status of each
endpoint cache in CY7C68013A chip, to accomplish the high-speed data transmission. IF data was cached
through FPGA to effectively improve the system data transmission bandwidth. A complete GNSS software
receiver was realized under Linux, realizing the receiver user interface software based on QT and the data
graphic display window based on Qwt plug-in. The test results show that the transmission rate of this data
acquisition system can be up to more than 200 Mbit/s, which effectively solves the problem of mass data
transmission while reducing the cost. The software receiver satisfies the requirement for positioning accuracy,
with good flexibility and adaptability, and it’s easy to expand and upgrade the algorithm.
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Fig.1 Schematic diagram of top-level module in FPGA
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Fig.2 Results of SignalTap II logic analyzer
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#include “cyusb. h”

#include < pthread >

static void * reader ( void = argl) |

r = cyusbh_bulk_transfer(---) ;

f

int main( int arge,char %= argv)

1 tererseesearans
r=cyusb_open(};
hl = cyusb_gethandle(0) ;
r = cyusb_download_fx2(hl,-----+);
r = cyush_kemnel_driver_active( h1,0) ;
r = cyusb_claim_interface( h1,0) ;
r = pthread_create( -+ ) ;
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