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Skydel GSG-8:
Running a basic scenario

GSG-8 is the newest positioning, navigation, and timing test solution
offered through Orolia’s GSG family of simulators, and powered by Skydel
Simulation Engine. It was developed to deliver the highest standard of
Global Navigation Satellite System (GNSS) signal testing and sensor
simulation performance in an easy to use, upgradable and scalable platform.

This document explains how to start a first basic simulation with a GSG-8.
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1.1. Start SKYDEL and Create a New Configuration

The GSG-8 hardware model that can be used to run this simulation are:

GSG-821 GSG-831 GSG-842/Broadsim
2 RF Outputs 3 RF outputs 4 RF outputs
1 GPU/2 SDR 1GPU/3 SDR 2 GPU/4 SDR

To launch Skydel on a Linux system, simply type Skydel-sdx in the terminal.

In Windows, locate Orolia’s Skydel in the start menu and click on it.

skydel

SOFTWARE-DEFINED
GNSS SIMULATOR

19.10.0
orolia
© Orolia Canada Inc.
Licensed to Skydel Demo (Not for Sale) All Rights Reserved
Serial Number: 1909-1014 orolia.com

Click “Continue”, and then Select “New Configuration”.
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1.2. Add an output

To add an output, navigate to Settings — Output.

o Click Settings Tab

Skydel - Untitled (Not Saved)

te 00:00:00

~
setings 4—0 Click Output

Start Time

o Global

GFS

Receiver
GLONASS

GALILEO

Select the DTA-2115B in the dropdown list and click the Add button twice.

Anechoic Chamber
| DTA-2115B

File

N310

None

NoneRT

Wavefront Controller
X300

select output type and click Add.

DTA-2115B - Add
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1.3. Add signals

Click on Edit in the Radio setting to set your radio configuration.

Ll Radlo 1 RF A Signal Selectien Sampling Rate 12,500 50 Edit
DTA-2115B DTA-Z1158 mumbeer O MoSigasl Central Frequency 0.0000 Mz
3 EXT. QLK s =
Edit Delete Gain ands
L ]
Radio 2 RFA Signal Setection Sampling Rate 12500 M5ps Edit
J OTA21150 mermbar 1 Hosignal Centrad Frequency 0000
i cPus °
""" Edit | Delete Gain sudp

Click on Signal selection Edit to select your signal. GPS: L1 C/A, L1C, L2C
« GLONASS: G1, G2
 Galileo: E1
« BeiDou: B1

Signal Selection

Output Type signal

'® GNSS, Upper L-Band v GPSL1 C/A

[ GNSS, Lower L-Band v GPSLIC v BeiDou B1

) Interference / Spoofer GPS L1 P-Code BeiDou B1C

v GLOMASS G1 SBASL1

Samp{ing Rate ¥ Galileo E1 QZS5L1 C/A
Ideal  60.0 MSps QZ55L1C  QZSSLIS
Max |850MSps -

Min 125 M5ps -
¥ Gaussian Moise

GPU #

Gain

For this study case we will select GPSLT CA in GNSS, Upper L-Band and GPS L2C in GNSS, Lower L-Band with the
sampling rate of 50 MSps.

Radio 1 RF & Sigaal Sclection. Sarmpling Rabe 50000 WS Edit
DTA-21158 rumiber 0 AR ‘Gt W Crerbral Froqueacy A5EZD000 Mz E—
GLOMASS Gt [e T L]
Sakies E1
Edit Delete EaiDens B2 i 5048
Radio 2 RF A Signal Sclection Ssmplimg Rate 520 0 S Edit
DTA-2118E pumber 1 =05 130 Central Fregeency LRS00 Mz E—
ELOMASS & GPus L]
G Mo
Edit Delete — =
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14. Set vehicle position

Next, we will configure our vehicle on a circular position.
Go to Settings —> Vehicle —> Body to set your vehicle position

For this case we use this position:

Circular Trajectory

Latitude 48.85837000° - Radius [lo,b.um m :| Origin Angle: | 0.00000000° -
Longitude 2.29448100% = Speed |1.000 m/s =
Altitude (Ellipsoid) | 2.000 m - Motion | Clockwise (Cw) -
Use Crosshair Pasition search
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Click on Ok to save your configuration.



Skydel GSG-8: Running a basic scenario

The G ader in

Resilient PNT

1.5. Connection to a receiver

We then connect a U-Blox receiver to the computer.

Skydel PC Simulator GSG-8

RF Output
- be Block

L e

Altenuator
(-20 dB)

Ublox F2 Receiver

Go to menu Receiver and start by clicking the Connect button and choosing your receiver from the list of available

ports.
Choose Receiver Serial Port

Ports Description u-blox GNSS receiver
EEyACMA1
ttyusBo Manufacturer  u-blox AG - www.u-blox.com
ttyACMO
tyS0 Produckt ID 424
ttys1 Vendor ID 5446
ttys2
Is Busy No
Baud Rate 9600 -
Data Bits 8 bits -
Parity None >
| Stop Bits ® 1 bit 2 bits |
Flow Control None - I

! skydel can parse specific NMEA 0183 v4.1 sentences. Click Help For more details. |

@Help Refresh List ID Range... *® Ccancel
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1.6. Run the simulation

Click on start to run your simulation.

Stat Resz

J""’ Settings

Settings

Start Time

The simulator state will change to Initializing for approximately 2-3 seconds and if the hardware setup is properly done,
the state will then change to Streaming RF. Now the simulation is running.

star Time ourp
Glubst » DTA-21158
ks v = Y
o i
CALLED B e
BEInay . i |
L]
rss .
NAWIE v
wehile
Intertereree B
1 Spoafers *

custam Signale

i Flugding ¥

-]
a
e
e & aaa e

Alsantes
bt Hntes

oo ase

woor 080

Thor 0555

FooF s wee @ L L] L] L - L L] L ] L] L ® L
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Then click on cold start on the receiver tab.

uTc 2020-03-31 00:08:33
Position 48.858371°, 2.2944825"
Altitude (MSL) -43.6m

Altitude (Ellipsoid) 2.6m

HDOP 0.86 PDOP 1.57
VDOP 1.32 Fix 3D

u-blox commands

_ Cold start
(@
v e QO QO PHT Warm start
7.66895,E,0.047,310320,,AV*19
$GNVTG,T,M,0.047,N,0.086,K,A*30 Hot start
$SGNGNS,000833.00,4851.50228,N,00217.66895,E,ANNN, 11,0.86,-43.6,46.2,,V*02
SGNGGA,000833.00,4851.50228,N,00217.66895,E,1,11,0.86,-43.6,M,46.2,M,,*5D
$GNGSA,A,3,01,03,04,09,17,11,19,14,22,23,31,,1.57,0.86,1.32,1*08
SGNGSA,A, 3100000, 1.57,0.86,1.32,2*0F
SGNGSA,A, 3,0 1.57,0.86,1.32,3*0E
$GPGSV,3,1,11,01,47,126,45,03,81,030,47,04,48,179,45,09,19,202,40,0*68
$GPGSV,3,2,11,11,14,149,38,14,18,043,40,17,48,274,45,19,38,301,44,0%62
$GPGSV,3,3,11,22,57,073,46,23,46,187,45,31,20,070,40,0*5E
$GLGSV,2,1,06,.,,46,,,,42,,,,46,,,,36,0*TF
$GLGSV,2,2,06,,,,46,,,42,0*7B
$GAGSV,1,1,02,12,,40,33,,43,0*76
$GNGLL,4851.50228,N,00217.66895,E,000833.00,A,A*7TA
$GNGRS,000833.00,1,0.2,0.1,-0.4,0.2,0.2,0.0,0.1,0.1,0.0,0.1,-0.3,,1,0%72
$GNGRS,000833.00,1 1n2,0%5A
SGNGRS,000833.00,1 3,058
$GNGST,000833.00,4.5,,,1.7,1.5,3.0*6F
$GNZDA,000833.00,31,03,2020,00,00%71
$GNGBS,000833.00,1.7,1.5,3.0,,,...*56
ttyACMO 9600/8N1 Disconnect

Go to the spectrums tab, and you see this view:

oo | omdsion | s |

¥ Radio 1 RF A Radio 1 RF A Radio 2 RF A
¥ Radio 2 RF A
Best fit ~—— Gaussian Nolse Central frequency: 1582MHz ol Gaussian Noise Central frequency: 1235MHz
30F  clonass Gl Bandaide grimic O GLONASS G2 Bangwdy: st
¥ show legend Galileo E1 el cPsLac o LA
Average: 3 s = BeiDou 81 ; 140 | | == Thermal Noise 2 . ;
) - GPSLIC [nbaehbatmiib st b b son s MO Sk e bl d Ubi ilatatioptoniad U R e W g e Ll T " i
Zoom axis 2 cpsLiC/A l -
x Y £ -150 f —— Thermal Noise g -sof :
= 9 >
wEiE ¢ i ¢ e F . ;
= Ei| | il Cb Lt i | 1 ¥ |
g_ g 1R { & -160
i g @
= =
H 4 i F;
£ 170 R0 £ ar0f
a : 8 f a
-180 |48 ! -180 H ¢
-190 & -150
phg RS fpo ik = kg ; i StLARRE
-30 -20 -10 0 10 20 -20
Frequency (MHz) Frequency (MHz)

Check Show receiver on the constellation tab and go to the Map view:
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| o Expranaue - - . - .
/ ’ des Ouvriers o : - Display Sectings.. simutator
e de a Tour o ) z i o

& Fiffel & . TR ¢
b 2 . ; 3 NN Longitude 2.29422336°
’ " Latitude 48.85748699°
’ 2 Altitude 2.001m
. - b Speed 1.000 my/s
IO, Y & Acceleration 0.000 m/s?
£ .8 Yaw -79.102°

Fia g
e Pitch -0.000°
. o, 12 o Roll 0.000°
= . il ) [
Allée Mduan " & Q’fr, 13
! B‘Iquf} q‘j : ; - . .

: i % 0 5 @ .
“"’% B by Longitude 2.29423700°
. o 6. Chg” Latitude 48.85748417°
%L.q’* a| Alitude 2.300m
b . e Speed 0.977 mfs
g Glitry ) 2
2004 Acceleration -0.022 m/s

" c#";d Fermé » (+)
s ‘“ﬁ' 5 ' eten,
& " . ) : . aa . Wy
,‘oﬁ - i g o - L - Clear
& ¥ &
om 60 120

Constellations | Deviation | Spectrums ’ Status Log

a7 49
61 G3

¥ show Receiver 47 5.8 a2
a0dpm —mm e

GPS V| Show Al N i

GLONASS

GALILED

BEIDOU

CiNo

SBAS

QZss

NAVIC
PRN =

HDOP 0.510 All Shders
VDOP 0.809 | Reset Sligers H H H
TOOP 0.538 L S

PDOP 0.957 it b @

Go to the Deviation tab:
Pe . | Deviati | StatusLog

Display Settings... - T T T T
Rescale Clear —— Latitude |/
+ Longitude
— Altitude (EIli d
Display titude (Ellipsoid)
| Latitude
¥| Longitude
¥ Altitude
i
e
NMEA Leap Sec %
18 * ¥ Auto E

0 100 200 300 400 500 600
Time (s)
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You can also connect the receiver to a Windows computer and load the U-center application to observe the signals.

KU HTW HE1T HEE HET LS

i TR P wan haelwernezies v dam MET H- SO DG i apar WA 1222833100 135 | %

After a few minutes, we can see that the receiver is tracking the signals well and the position of the vehicle is clearly
visible in the window.
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1.7. Log files (raw data)

The logging settings allow the user to control how Skydel logs data during a simulation.

Check raw logging and Rinex Logging to log simulation data such as satellite trajectories, receiver trajectories, and
signal power levels. You may also specify the desired update rate at which data are logged.

Status 00:00:00

Incor

In version 21.3, SV ID replaces PRN to identify a satellite. m
4 Settings Global

Atmosphere =

Raw Logging (csv) v 10 Hz >
Earth Orientation o

NMEA Logging 1 Hz v
SIELa Downlink Logging None v
Synchronize Simulators

RINEX Logging v

HIL Input Logging

Logging Folder C:/Users/lean-GraceOulai/Documents/Skydel-SDX/Output/Untitled
Automate
This is what the csv file you get looks like:

SO0 445018 SSEATE D45 1LBALS TIA0E B16123R BRIT ] L] 0 0. TPESG66A 1861 O AAB5) 580 TEOLS FIUF1A36 0TI JROSSETA ATVI06T JODIALSER 178 OO0GAIEITTELE0L0 L] o
SO0 4452 N0 10960 24815467 7617 MILLI0 LANTE o o 00 TTRRGS PO CLAAREITLEEEE TR IS SO0NE INCNEEN0ARSIREN 0RO SO0 CUOO0 NN TII0TERE o o
00 4452TH GSGANT 34614 TI000 BA1E1ELUTEET o [ SOTFEISINENIT  QAASSIIILASA I EISEE TIN06 BIOSH08. 416011 FORMISI5L IISE 000G BENTIAIIANAR [ o
B0 A4S IRR 193007 J4ELFS1L.P0STE MIGLII0 POIRT o ] 00 TPARGLLOSTALIT CLAARSIEAL T IOLFIALLETRAL IRONER0E PREALE] JOADURIID 7RIS CLOOOdIRATIAMIE ] o
00 A4STSIT TRSIE  4EL9SENGO0N1 34161006 61407 L] L] 0 0. FPES00LESG)3E DA4BSITRL29N5 1SS 53500 SOYSUNT 4551005 D003USI14 DT 00004 SRS TIERENLT L] L]
OO0 AT IFHITS JAGLISIEARTT  BIGLOSE NJF [] o SOTTEESAIIGS CLBSIRIIEE RIS 1000 IOSSI VITMEE MM IS AN QOO IS TR 611 o [
1300 452 TTLEIIN02 MEL9ATIATIN M161008 2eR00 ] L 0 OFFERSAASIS QAR 10N 1 pols oty ek L) JOOPLRGA. MNP 2OIFEATT 46 00004 BES FIE A L] o
L00 A50850 BESS0L JAGLFSH0 GROSA 347 00T (63T 0 Q 00 TPRESTSETVI0R AR T LER 06 FIAFISA6.507]  ISONSGRLATTOST TOIIISSSA 8774 00004 1A TTRITI6N T Q o
U300 4450000 908501 24819671 SSINT MI1G0G0 EMTY o o OO TTERSATIAN TS CLAARSORE T2 J0ER1SAT 16581 15040000 0R4RE0T M0ILEA0 £11T OO0 IS TN ISOLE o o
PA0 4453 IS AR I5ET A0 IBEAD GEESD BA1MGTS TR o Ll o0 TPERSEALSEY MG DA LR M FEEISTEDASS HOSMOLS. MY TS FORFSTTL G863 Q0004 BEE TGS o L]
LS00 4450060 S 1ER] 246 L9065 G5 TLY MI1C08F1 4971 o o O 0LTTERSTIOYR CAARSCTTHE LWL ALY 190SO0NE 4009200 2O01TLE0N AN2% 0000 JRA TN T4 o o
1600 A453 058 SISERL DAOLBEET G5TS) BA160S5T MO4G o U] 0 TPEESA LIRS DALESIITEI08] IGO0 1827  ISOSO0ST GSHRE4T DOBMISEES 0188 00004158 T T32E1100 U] L]
1700 -ASFSIR07TGE 248 LFT00 G567 BAILOATE 1107 (-] ] © O TPRRSLIA0NETT LA 11 AN IEFIEABOTE] IR0G00GI. TINIZIT T0AIER0A SN O OONAIMNTIRAONESS ] o
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Conclusion:

The GSG-8 is a powerful GNSS simulator which allows the user to simulate simple simulations as presented in this
document to the most complex including spoofers, jammers or HIL systems.
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