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The following materials have been provided with this lab:

• short IF data set

• some basic Matlab scripts for acquiring GPS L1 C/A signals

The main processing is performed by the RealDataAcquisition.m script that reads raw GPS L1 C/A
samples and evaluate the cross-ambiguity function over a specified frequency/delay grid.
The lab assignment is divided in exercises that require the modification of the main acquisition file and the
addition of new functionalities.
The first exercise will be developed during the class hours and will serve as a basic example for the solution
of the remaining exercises.
A report describing your work must be submitted by Monday 20th August. An electronic copy of the re-
port is preferred. Make sure to include any plots that you deem relevant in the report in addition to your
observations and answers to the questions below.

Q.1: Parallel Frequency Acquisition
In the provided version of the code, the cross-ambiguity function between the incoming signal and local code
is computed by the function DftParallelCodePhaseAcquisition.m that exploits the efficient FFT al-
gorithm for evaluating all the code delay cells in parallel.
Write a new script, DftParallelFrequencyAcquisition.m, able to compute the cross-ambiguity func-
tion exploiting the FFT algorithm for evaluating all the frequency cells in parallel. Implement a pre-
filtering/decimation stage to reduce the frequency range that will be evaluated by the FFT algorithm.
Implement a zero-padding stage for increasing the frequency resolution of the FFT.
Analyze the impact of L, the decimation factor used in the pre-filtering/decimation stage and of K, the
number of zeros introduced by the zero padding stage.
Use the Matlab functions tic and toc to roughly evaluate the execution time of DftParallelCode-
PhaseAcquisition.m and DftParallelFrequencyAcquisition.m. Compare the efficiency of the two
algorithms.

Q.2: Noise Floor Estimation and Threshold Setting
Implement a function, NoiseVarianceEstimator, that estimates the variance of the correlator outputs
(in the absence of signals). Use the noise floor estimation algorithm described on slide 30 of Ch 4.
Use the developed script to estimate the correlator output variance and fix the decision threshold. Since the
full search space is computed, use the maximum selection criterion to determine if a specific signal is present
or not. In this case:

• the full search space is computed

• the cell with the highest value is selected

• the selected cell is compared against a threshold
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• the signal is declared present if the value of selected cell is higher than the decision threshold.

Use a false alarm system probability equal to 0.1. For this exercise use coherent integrations only.

Q.3: Impact of Non-Coherent Integrations
The RealDataAcquisition.m script allows one to increase the integration time using non-coherent inte-
grations. What is the impact of non-coherent integrations on the cross-ambiguity function?
Modify the code developed in the previous exercise to set the decision threshold when several non-coherent
integrations are used. Use the built-int Matlab function gammainv to invert the probability of false alarm
on a single cell.
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