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Introduction 

GPS consists of minimum 24 satellites transmitting its 
own position all the time. In order for the receiver to 
determine its position it will need data from at least 
four different satellites. To broadcast navigation data 
and ranging codes from the satellites two L band 
frequencies L1 (1575.42 MHz) and L2 (1227.6 MHz) 
are used. Only the L1 band signal is available to all 
users. The L1 band signal is modulated by the 
modulo-2 addition of the C/A code and the 
navigation data. The chipping rate of C/A code is 
1.023 MHz and one code period is 1ms.This signal 
has to be demodulated by the receiver. Receiver has 
different channels allocated for each satellite. Each 
channel performs acquisition, tracking and 
navigation message demodulation 

GPS  

C/A code is 1 MHz and one code period is 1ms.This 
signal has to be demodulated by the receiver. The 
signal acquisition consists of a three dimensional 
search in time in code phase, frequency and satellite 

specific PRN code. After acquisition the receiver 
enters the tracking mode. When the tracking loops 
are in lock condition it is possible to decode the 
50bps data and determine the user position. 

All research on software GPS receivers start from the 
basis of the digitized IF signal. Only a digitized IF 
signal with proper base band intermediate 
frequencies can be fed to and processed by software 
GPS receiver. 

GPS Reciever  

 
Chart -1: Architecture of GPS receiver 

A GPS receiver be broadly divided into three 
sections: the RF Front-end (RFF), Digital Signal 
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Processing (DSP) and the Navigation Data Processing 
(NDP). The RFF and the DSP sections generally 
consist of various hardware modules, whereas the 
NDP section is implemented using software. RFF 
section has several stages of down converters, and 
consists of mixers; local oscillators and band pass 
filters. 

In order to track and decode the information in the 
GPS signal, an acquisition is done and a search is 
done over a frequency range of + 5 KHz. Beginning 
of the C/A code period and the carrier frequency of 
the input signal are the parameters to be determined 
by the acquisition module. 

The basic method of tracking a signal is to build a 
narrow band filter around an input. In actual tracking 
process, a locally generated signal is used and the 
phases of the input and locally generated signals are 
compared through a phase comparator .This output 
is then passed through a narrow band filter. 
To track GPS signal two tracking loops are used one 
to track the carrier frequency and the other is used 
to track C/A code. 

Methodology  

First we Generate C/A code for all 32 possible 
satellites. Then we Generation of digital IF data of 
GPS signal. GPS signal acquisition simulation is done 
using FFT search algorithm to generate satellite PRN 
code and frequency offset. Then we implement GPS 
tracking algorithms to demodulate the IF signal and 
obtain navigation data. 

GPS signal Generation 

Each GPS satellite uses a unique C/A code to 
implement the CDMA technique called PRN ranging 
signal . The GPS satellite transmits a Right Hand 
Circularly Polarized (RHCP) L-band signal known as 
L1 at 1575.42 MHz. This signal is transmitted with 
enough power to ensure a minimum signal power 
level of -160 dBw at the earth’s surface. The GPS 
satellite also transmits a second ranging signal 
known as L2 at 1227.6 MHz. The C/A codes belong to 
the family of Gold pseudorandom noise (PRN) codes. 
Two 10 bit shift registers G1 and G2 are used to 
generate maximum length of (2ˆ10) -1 =1023 bits. 
The G1 and g2 shift registers are defined by the 
polynomials G1: X10 + X3 + 1 and G2: X10 + X9 + X8 + 
X6 + X3 + X2 + 1 

The satellite specific C/A code is generated by taking 
the exclusive-or output of the G1 shift register and 
the delayed version of the output of the G2 shift 

register.

 

Chart -2: C/A-Code Generation 

C/A CODE GENERATION ALGORITHM 

Initialize two Shift Registers with 1 and get code 
phase. Then Exor the taps 3 and 10 of SR1 and 2, 
3,6,8,9 &10 of SR 2 and feedback to input of first bit 
of each shift register. Exor the code phase 
determining taps of ShistR2 for the particular satellite 
and output of SR1 to generate one chip until 1023 
chips are generated. 

The autocorrelation and cross-correlation of C/A 
code can be plotted for verification of the properties 
of the C/A code. The C/A codes are generated in 
MATLAB and verified using the datasheet provided 
by ICD (Interface Control Document) of GPS as 
shown below. 

 

Chart -3: C/A codes for SVID 1-5 

The incoming GPS BPSK signal in the GPS receiver 
used has an Intermediate Frequency (IF) of 
15.42MHZ and a sampling frequency of 2.048 MHz. 
C/A code for the particular satellite is generated 
.Along with this navigation data for 1 sec is 
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generated at the rate of 50bps. Then carrier signal is 
generated at 1.68 MHz with a required Doppler. The 
navigation data is spreaded by performing Ex-OR 
operation with the   C/A code. . Finally we generate 
the BPSK signal by modulating the spreaded signal 
and    1.68 MHz carrier To get the combined signal 
as visible to the GPS receiver the signals from all 
visible satellites are added 

 

Chart -4: Generated data 

Acquisition Algorithm 

In software GPS receiver acquisition is performed on 
block of data During the development of acquisition 
algorithm three methods were studied conventional, 
delay and multiply and fast Fourier transform(FFT) . 

Correlation is done on the data in the acquisition 
unit. Circular correlation can be done using FFT (Fast 
Fourier transform). In FFT search method FFT of the 
incoming GPS signal is taken and multiplied by the 
conjugate FFT of the reference signal. Taking the 
inverse FFT of the product gives the correlation 
result. Absolute value of the result is normalized to 
mean absolute value of the search space 

 
Chart -5: Acquisition results 

Conclusion 

The C/A code, acquisition and tacking loops have 
been implemented and tested. Implementation in 
FPGA kits will increase the accuracy of the existing 
algorithms. The FFT based acquisition algorithm is 
chosen because of higher speed and more accuracy. 
This work can be extended to develop a complete 
GPS receiver. The algorithms can be implemented 
using FPGA to get better performance and reduction 
in size for space applications. 
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