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Download and Installation (1)

1You can download the latest version of the FGI-GSRXx.
LINK: https://github.com/nlsfi/FGI-GSRx

[1Some example data files (raw 1Q data files and processed
MATLAB data files) can be downloaded .

LINK: https://tiedostopalvelu.maanmittauslaitos.fi/tp/julkinen/lataus/tuotteet/FGI-

GSRx-OS-DATAFILES

11t takes a long tome to download all data files (5~6 hours).


https://github.com/nlsfi/FGI-GSRx
https://tiedostopalvelu.maanmittauslaitos.fi/tp/julkinen/lataus/tuotteet/FGI-GSRx-OS-DATAFILES
https://tiedostopalvelu.maanmittauslaitos.fi/tp/julkinen/lataus/tuotteet/FGI-GSRx-OS-DATAFILES

Download and Installation (2)

1“Add to Path — Selected Folder and Subfolders”.

<GP Hal &

» C: » FGI-GSRx-main *»

REOIANS - A 1745~ - C¥FGI-GSRx-main¥main¥gsn.m ® x
&H | gsm 0|+ |

__| .gitattributes 1 - 0

_) LICENSE 2 T
3 ot
= 4 %% Copyright 2015-2021 Finnish Geospatial Research Institute FGI, National
IHATO-5-c=T rvey of Finland. This file is part of FGI-GSRx software-defined
= = o r. FGI-GSRx is a free software: you can redistribute it and/or

=
9IRIATIILORT it under the terms of the GNU General Public License as published
Zip 774 VDIER: Free Software Foundation, either version 3 of the License, or any
sat Hige Del ersion. FGI-GSRx software receiver is distributed in the hope
f & elete "i11 be useful, but WITHOUT ANY WARRANTY, without even the
plot s Es(E warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. —
param .| GNU General Public License for more details. You should have -
"d a copy of the GNU General Public License along with FGI-GSRx
YIYERY Ctri+X e-defined receiver. If not, please visit the following website =
. ther information: https://www.gnu.org/licenses
k- Ctri+C L W .
4 -
: JERIcsE ) wRINNS-
iono v RRECBRWIP AV EE SRR BIRIANT- BT IANT— | -
ionex T S e AR e o e (ot
=3 F5
9eo Zr [T A& TaLm TUIJCtiOn for the FGI-GSRx matlab software receiver v
frame 22 % »
Documentation . 3
VIR D4UFD ®

-+

corr
acq

=

Jx>>




Execution (1)

CONavigate to “/FGI-GSRx/param/ defaultReceiverConfiguration.txt” and

open it.
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FGI-GSRx Raw 1Q Data
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fﬂ readParamFile.m

f_’_‘_\l readSettings.m
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D default_param_BeiDouB1_ChapterS.txt
D default_param_GalileoE1_Chapterd.txt
default_param_GLONASSL1_Chapter3.txt
E default_param_GPSL1_Chapter2.txt
default_param_MultiGNSS_Chapter7.txt
E] default_param_NavICL5_Chapter6.txt

defauliReceiverConfiguration.xt

¥ I745— - C¥FGI-GSRx-main¥param¥defaultReceiverConfiguration.txt
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[V gsrem | defaultReceiverConfigurationtxt ¢ | + |

LSS SSEEEETESEEESIEGEEEETGEREESTELEEEFILEEEEETGEELFTLGHEFTTFELEETFLEEELTES G
LSS SSSLEEETETELE ST EEETELEEREFETETCESEGLEEEEHTTELLFESGELEETGELEETTELEELTEEE
LSS SSSEEESEEECELTHTELLTHEGELEEESELEEL L EEETHETELLEELEELTETGELEHTFEEEFLE LSS
%% Copyright 2015-2021 Finnish Geospatial Research Institute FGI, National
%% Land Survey of Finland. This file is part of FGI-GSRx software-defined
%% receiver. FGI-GSRx is a free software: you can redistribute it and/or

%% modify it under the terms of the GNU General Public License as published
%% by the Free Software Foundation, either version 3 of the License, or any
%% later version. FGI-GSRx software receiver is distributed in the hope

%% that it will be useful, but WITHOUT ANY WARRANTY, without even the

%% implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
%% See the GNU General Public License for more details. You should have

%% received a copy of the GNU General Public License along with FGI-GSRx

%% software-defined receiver. If not, please visit the following website

%% for further information: https://www.gnu.org/licenses/

PSS S ELELSEESELESESEELEES IS EERTELCELTETELESHETELLTELEELTELTELEETTELELEEELES
LSS S SSEEETEEEEE SIS EEEEETGELEETTEFEEEFILEESEETTEELFTL LTS FELEELTLEEELTES 4
LSS SESLEEETEEELE ST EEETELEEREFETELCESEGLEEETHTTELLFELGELEETGELEETTELEELTELE

This is the default parameter file.
All the default parameter values are set here.

Change this only if you are adding or removing parameters permanently
in the code.
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Execution (2)

C0Change the default paths to the paths on your local machine.

BZ I715- - C¥FGI-GSRx-main¥param¥defaultReceiverConfiguration.txt

{ gsrx.m \ defaultReceiverConfiguration.txt ] + \
30 A YoU only NEea TO Write Tnosé parameTe€rs and ValUues

31 % that you want to change or temporary add

32 % into that file.

33 %

34 LSS ESEEEESEEEETEELEETEEETETIEETEEFESEE SIS EEEETIEFEEFEEEEE TS S

35 % System parameters

36 sys,enabledSignals,[ {['gpsl1']} {['galelb']} {['beibl’']}], ¥ List of enabled signals

37 sys,msToProcess, 60000, % Number of ms to process in total from data file. If © the maximum number of ms will be processed

38 sys,msToSkip,0, % Number of ms to skip from beginning of file

39

40 % Input/Output file names

41 sys,loadDataFile, true, % Defines if data file is to be loaded

42 sys,dataFilelIn, '.\FGI-GSRx Example Matlab Data Files\trackData MultiGNSS GPSL1 GalileoEl BeiDouBl Chapter7.mat’, ¥ Datafile to los
43 sys,saveDatafFile,false, % Defines if data should be stored to file

44 sys,dataFileOut, '.\FGI-GSRx Example Matlab Data Files\trackData_MultiGNSS_GPSL1_GalileoEl_BeiDouBl_Chapter7.mat’', % Data file for storing
45 sys,loadIONMetaDataReading,false,
46 sys,metaDatafFileIn, "’

a7

438 % Plotting parameters

49 sys,plotSpectra,true, % If set to true plot spectrum and histogram results FT1Eit file

50 sys,plotAcquisition,true, % If set to true plot acquisition results

51 sys,plotTracking,true, % If set to true plot tracking results

52 sys,showTrackingOutput, true, % If set to true show the tracking output

53

54 % Multi correlator tracking parameters

55 sys,enableMultiCorrelatorTracking, false, % Disable or enable multi correlator tracking

56 sys,multiCorrelatorTrackingChannel,1, % Channel to be used for multi correlator tracking v,
4 »




Execution (3)

C0Change the default paths to the paths on your local machine.

BZ I715- - C¥FGI-GSRx-main¥param¥defaultReceiverConfiguration.txt ® x

| gsem | defaultReceiverConfigurationtxt | + |

N Y e s m et =t mm === N Y ™ o
66 nav,elevationMask,5, % Elevation mask in degrees [@ - 9@]. Satellites below this elevation will be excluded from navigation %
67 nav,snriMask, 30, % SNR mask in dB-Hz [usually in the range between 30-35 dB-Hz]. Satellites below the SNR mask will be excli
68 nav,gpslLeapSecond,17, % GPS-UTC leap seconds % Data recorded on 31 January, 2014, the GPS leap second was at that time 17 seconds

69 % True/reference user position, if available
70 nav,truelat,60.161086788889,

71 nav,truelong, 24.545443030556,

72 nav,trueHeight,54.1640000026673,

73

74 % GPS L1 Settings

75 % Input RF file

76 gpsli,rfFileName,’'.\FGI-GSRx Raw IQ Data\MultiGNSS\rawData_GPSL1GalileoE1B_Chapter7.dat’, % Name of RF data file used for GPS L1
77

78 % Radio front end configurations .

79 gpsll,centerFrequency,1575.42e6, % Radio center frequency [Hz] (jfatz f||E§

80 gpsll,samplingFreq,26e6, % Sampling frequency [Hz]

81 gpsll,bandliidth,10e6, % Bandwidth of the front end [Hz]

82 gpsll,sampleSize,16, ¥ Number of bits for one sample. For complex data this| is the size for I+Q.
83 gpsll,complexDats,true, ¥ Complex or real data

84 gpsll,iqSwap,true, % Complex or real data

85

86 % Acquisition parameters

87 gpsll,acqSatellitelist,[1:32], % Specify what GPS satellites to search for [PRN numbers]

88 gpsli,nonCohIntNumber,5S, % Number of non-coherent integration rounds for signal acquisition

89 gpsll,cohIntNumber,3, % Coherent integration time for signal acquisition [ms]

90 gpsli,acqThreshold,9, % Threshold for the signal presence decision rule

91 gpsll,maxSearchFreq, 6000, % Maximum search frequency in one direction -
92 ,




Execution (4)

If you want to execute using raw data (dat file), comment
out the line bb~59.

BZ I715— - C¥FGI-GSRx-main¥main¥gsrx.m
| gsrxm | defaultReceiverConfigurationtxt 7 | + |
| 43 % Initialize receiver settings (parameters) -
49 settings = readSettings(varargin);
58 else
51 settings = readSettings(varargin{l});
52 end
53
54 % Read existing pre processed data file (BRJICHHIR. BRELEEBE. TOTF—AT7 7 M ILZ5EHIADS)
55 if(settings.sys.loadDataFile == true)
56 newSettings = settings; % Copy parameters to temporary variable
57 load(settings.sys.dataFileln); Use fOr processed data
58 settings = newSettings; % Overwrite parameters in data file
59 end
60
61 % Generate spectrum plots i
62 if settings.sys.plotSpectra == 1 |
63 generateSpectra(settings);
64 end
65 -
66 % Define ephData if not available
67 if(~exist('ephData')) =
68 ephData = [];
69 end
70
71 % Execute acquisition if results not allready available =
72 if(~exist('acgbData'))
73 acqData = doAcquisition(settings);
74 end <
25,




Execution (5)

CINavigating to “/MATLAB/FGI-GSRx/main” and calling “gsrx()”.

4\ MATLAB R2022a - academic use
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®= acq 1 ESSSESESELETEEECELTELETRSEEFEFEESHSELEEELGELELRLFELEL ST ELEELGEL S LTTLETLES - A
corr 2 T FHXXEXXEXXXXXXXXXEXXTXXHX X LELLXXEXXEXXREXEXXXXLXX XXX LLXEXX XXX XXXXEXXRXXEXY
2] Documentation 3 B e e S S s %
= FGI-GSRx Example Matlab Data Files 4 %% Copyright 2015-2021 Finnish Geospatial Research Institute FGI, National

Bﬂ‘(rackData_BeiDouBLChapterS.mat 5 %% Land Survey of Finland. This file is part of FGI-GSRx software-defined

EtrackData_GaIiIeoE1_Chapter4.mat 6 %% receiver. FGI-GSRx is a free software: you can redistribute it and/or

BatrackData_GLONASSU_ChapterS.mat 7 %% modify it under the terms of the GNU General Public License as published

EEtrackData_GPSU_ChapterZ.mat 8 %% by the Free Software Foundation, either version 3 of the License, or any

Bﬂtra{kData_MuItiGNSS_GPSL1_GaIiIeoE1_BeiDouB1_Chapter7.mat El %% later version. FGI-GSRx software receiver is distributed in the hope

EBtrackData_NavlCLS_Chapterﬁ.mat 10 %% that it will be useful, but WITHOUT ANY WARRANTY, without even the
[E2] FGI-GSRx Raw IQ Data 11 %% implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
®= frame 12 %% See the GNU General Public License for more details. You should have
[ geo 13 %% received a copy of the GNU General Public License along with FGI-GSRx
&) ionex 14 %% software-defined receiver. If not, please visit the following website =
iono 15 %% for further information: https://www.gnu.org/licenses/ =
= Ise 16 EFSSSSSEEEESGLEGELEEETEETEEFEEFEEFISGELGELEELEEELFELTETETEEELGSLGELTTEEELES
2] main 17 T PSS SESETELESEELCELTELETAGEEEEEFEETHSGELELGELETELFELELGFELTELGELETLTELETL S
mod 18 FHRXXEXXEXXXXXXXXXEXXEXXHXCEXTELLXXEXXEXXRBXEXXXXCXX XXX LLXEXX XXX XXX EXXRXXEXY =
# nav 19 function [] = gsrx(varargin)
& obs 20 EEESEEREETEETEEHEEHEEESEELCELETEEEETEEFEEFEETTELEELEELTLLTELTEL TS5 ==
2 param 21 % Main function for the FGI-GSRx matlab software receiver
plot 22 %
23] rf 23 % Input (optional):
sat 24 % vararging = Name of user parameter file (55
2] stats 25 %
® time 26 EESESSEEEESEETEETILGISGETGELGELETEGEESHEFEEFESGENGELTELTESTELFE TS
2] track 27 =
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Results (GPSL1 time domain)

. gpsl1 time domain plot (Q)
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Results (GPSL1 C/NO)
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Results (GPSL1 Code Phase)
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Results (GPSL1 Tracking PRN11)
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Results (GPSL1 Position)
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BDS and Galileo results are also produced.
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