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How to use StudioView
for Building Trajectories

for Skydel Systems



How to use StudioView for Building Trajectories for Skydel Systems

Resilient PN

Challenge

How can users build custom trajectories using Skydel GNSS simulation software?

Orolia Solution

Skydel Software Engine has an integrated tool for building trajectories. The vehicle simulation trajectory type is a
great way to quickly make a fairly realistic trajectory. You can import the data from “Use Street Map” (openstreetmap.
org). User Manual Link.

For customized trajectories, like off-road or aircraft scenarios, our StudioView Software is a good option. GSG
StudioView software companion is historically designed and used for GSG 5 and GSG 6 simulator generations. It can
help to setup scenarios and test GSG 5/6 simulator units.

For Skydel users, StudioView is a smart Toolbox for generating files to be deployed for GSG 8 and Skydel solutions. It
can be used for building trajectories or antenna patterns and Rinex files modifications. This document will describe
how to export a trajectory file from StudioView to be used by Skydel.

%) File | Tools | View Window Help

b_ B scensrio editor QEE® & & (2)

" RSG trajectory editor

= B

Trajectory editor |

Events editor g O
orolia

RTCM Transmission

Data recorder

5

Realtime scenario player

G5G web interface

Y

Y R B

Console

File Manager

STUDIOVIEW APPLICATION TIPS

Uploader

Scenario generator

Irajectory converter LA - .
& CREATE AND UPLOAD SCENARIO
RINEX editor
Antenna pattern editor Create a Scenario using the following steps
Spoofing test

Accident emergency call systems  »

—] "
Create trajectory with I_d "Trajectory editor” tool or ‘ @ "RSG trajectory editor” tool.

Tip: A Free StudioView License can be provided upon request for each Skydel System or GSG 8 owner
(Windows platform).


http://manuals.spectracom.com/skydel/index.html#settings-vehicle-body-route
https://www.orolia.com/document/gsg-studioview-pc-software-datasheet/
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Process

We will use StudioView to create trajectories and export them to Skydel / GSG 8 systems.

= e e

With Trajectory Editor
Tool

Convert File
in CSV
format and
export it to

ot SKYDEL /
v GSG8 system

* maBBENal Bednmed ¥

Using StudioView

StudioView Software has 2 different tools to help user to build trajectory scripts:
-Trajectory Editor : used to manually create a trajectory as a sequence of waypoints through Google Maps plugin.

-RSG Trajectory Editor : can be used to describe a motion-based trajectory (proprietary format) — In this case, you
don’t create waypoint list but a sequence of commands to change position and/or attitude for the vehicle.

For this application note, we will explain the use of the trajectory editor tool only.

File Edit | Tools | View Window Help

. H Scenario editor j E %\ \'g&"@ @
: RSG trajectory editor = (f
gltlll Trajectory editor I | o
TEvents ediior A

e

RTCM Transmission

|, Datarecorder

Realtime scenario player

User manual link for detail: http://manuals.spectracom.com/GSG/Content/GSG/Topics/Tasks/SV_Trajectory.
htm


http://manuals.spectracom.com/GSG/Content/GSG/Topics/Tasks/SV_Trajectory.htm
http://manuals.spectracom.com/GSG/Content/GSG/Topics/Tasks/SV_Trajectory.htm
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Example 1 - Aircraft trajectory

An example of a trajectory script made by StudioView Software is provided with the application note. This trajectory
file is one of the samples provided by default when installing StudioView.

Preparing your StudioView trajectory file

Trajectory Editor allows the user to create trajectory manually as sequence of points on Google Maps. It contains

Map window, Waypoints table and Velocity and Height charts. Tool provides common GoogleMap functions. Internet
connection is needed for updating map, there is no OFF-Line process existing for StudioView to use the Google Maps
plugin.

You can search for particular place on the map, build a route using GoogleMap or add intermediate point to your route.
You can also easily navigate through trajectory points clicking on points or using arrow keys on keyboard.

Opening the file through StudioView will automatically display the trajectory on the map and list the waypoints on the
right side. You can get also graphic view of speed and altitude.

Each waypoint can be modified by the user.
Open your file or create new one (StudioView template file used in this example is FlightUS.nmea)

% GSG StudioView [Trajectory editor
| File | Edit Tools View Window |

| E Open.. Ctrl+0 I ke
- I 12 ) i
—

— Save Ctrl+S - —
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You can take advantage of another tool for Trajectory conversion, a useful function of GSG StudioView, if you want
to use a trajectory created in different formats using receivers, third party software, or input it manually in an Excel
spreadsheet. Currently supported formats are .nmea, .csv, .gpx, .kml, .kmz.


https://files.spectracom.com/public-downloads/gsg-56-update-files-and-documentation
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Clicking on the export button will open Trajectory converter tool.
You can select and name a new file in output trajectory field.

Tip : When saving file you can also export it to CSV format (or others like kml/kmz). For Skydel use, select .csv file.

hier:

0 fype: | Trajectory Files (*.nmea)

- Trajectory Files (*.nmea)
®] Jroiccton Fies e
dossi{ Trajectory Files (*.gpx)
1 R Trajectory Files (*.kml)
Trajectory Files (*.kmz)
2

After, select the Aircraft model* and click on “Apply” to update parameters

m: Trajectory converter X
Input trajectory
FlightUS.nmea J

Output trajectory 1
Write to file and open result in the new Trajectory Editor window

Presets
Arcraf ] 2 v

Downsampling Smoothing  Intempolation Equalization NMEA 3

[ Use trajectory smocthing

Max rounded distance (m) 100000 i
Max rounded segment percent (%) 50.0 5
Max angular velocty (/s) 10 T Check change of parameters

. Max vedical velocity {m/s) 100.0 =
|

Sta  Heading change threshold (%) 5.0 ¥
Cor

Max acceleration (m/s? 25 =

@ Help X

*There are some presets in drop-down menu available for trajectory definition, in order to make it more “realistic”
and “suitable for receiver” — Vehicle, Ship, Aircraft. User can set it up pressing the Apply button. Values of these
parameters can be seen in the Smoothing tab.
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Using “Interpolation” allows to generate a list of waypoint at a specified time steps.

Example : Add interpolation step of O.1s. This will create a waypoint every 100ms in the final file and prepare the
output file for Skydel import.

Once your conversion setup is ready, then submit “Start” button.

B3 Trajectory converter *
i Input trajectony
FlightS.nmea - |
Output trajectory
| Open resull in the new Trajectory Editor window w
Presets
| Aircraft ~ | Poply

| Downsamping Smocthing Intempolation  Equalization NMEA
| 4 Enable interpaolation

| irtemolation step (s) 01
|

@ Hep j Start o

Wait until the operation completes successfully.
E |

FlightlIS nmea _J |

Wiite to file and open result in the new Tramctory Editor window

Trajectary converter x
Fil

” Operation completed successfully
Sta

— | -

T

) Help & s

For Skydel use, you can export and save your trajectory file into CSV type. This CSV will be ready to be imported in
your Skydel scenario.

Conclusion: Trajectory Editor tools can be used for preparing specific trajectory scripts using mapping tool, and also
for converting files with speed limits and acceleration parameters, including smoothing and interpolation rules for
different models (Car/ship or also aircraft).
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Import your CSV file into SKYDEL

When preparing your Skydel scenario, go to vehicle body model and select Track playback mode.

Select option to import and manage “CSV with timestamps”

Create Track Wizard

Track Option

Please select how you want to create your track.
Import NMEA

| = Import CSV with timestamps

Next > Cancel

= = T— ===

The detailed description for using vehicle motion tab is available through the Skydel user manual.

Skydel's menu allows you to smooth/interpolate the file. Your file prepared with StudioView can be ready to use and

if you are happy with it you don’t need to add any processing on it. However, Skydel’s engine runs at 1000 Hz so the
imported trajectory must be interpolated. For low speed or low dynamic motion cases, a linear interpolation should be
sufficient to keep a continuous tracking, but for aircraft trajectories we strongly recommend using Skydel’s Smoothing
tool.

Actually, when converting StudioView files to Skydel, Orolia recommends to always select the Smooth/Interpolate
option and airborne type. This can be done even if you have car or other types of trajectories. Skydel will apply a cubic
spline interpolation function between plots with no modification of the original trajectory.


http://manuals.spectracom.com/skydel/index.html#settings-vehicle-body
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You can also decide if the scenario will stop or not at the end of the trajectory.
Trajectory Track Playback ]|
Vehide Type Airborne / Spaceborne b
Force yaw, pitch and roll to zero
Smooth/Interpolate trajectory v
Stop simulation at trajectory end

When processing the file for importation: select Column separator “” and skip the first Header line generated by
StudioView format. This will separate properly the values to process and exclude the useless lines.

Position format is LLA. Select appropriate columns and define the unit for each parameter. (see example below)

O Impornt CSV x

1 2 3 4 5
2 0
3 40.5176448804465
4 ONRITITIT
s 4091891111132
6 41.1195448844366

7 $1.32007TTTTTT8

8 4152081111133

Number of Ines to skip for the fleheader (|1 S Column seperator |, ~

Position  Atttude  Time

LLA - Latitude Longtude At tde
Coumn 1 -|l2 i3 v
Ut Degree * | Degree * | Meter -

ECEF  x=864700. 180m, y=-5505317.303m, 1=3091920.715m
WA 29. 18605000, 81.07366667%, 0.000m
Atttude Yaw=0.000°, Pitch =0.000%, Rol =0.000*

Tene Oms o Cancel

Attitude is not provided in the original StudioView file because this type of trajectory record has been done only with
position change (through waypoint script) and with no change in pitch, roll, yaw parameters. Attitude setup can be
skipped at this step. When importing RSG trajectory files, you will have the possibility to import also attitude changes
(see dedicated application note available separately).

Time is available on column “5”, Select it and set Type as “Elapsed” and Unit in “Second”
Speed column (#4) is ignored in our case as Skydel does not need it for this import process when position and time
stamps are provided.
Positon  Atttude  Tme
Column 5 - Format

Type Bapsed ~
Unt (Second ¥
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When all parameters are set, you can submit the import process by pressing “OK” and get the final setting as below.
Then you can include the trajectory into your scenario (skydel.sdx file) by clicking on “Finish”.
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Warning: In some cases when importing files, you can get warning message mentioning “uncontinuous time interval
between positions”. This can be caused by previous interpolation processing from StudioView. In this case, check
points in your original file and remove it. In most cases, you can find such behavior on the last points of the file (see

example below).

Select Fie. ..
<MNo file selected >

e O SV Import

Uncontinucus time interval between positions. This may cause unexpected el

trajectory interpolation result.

ox |

-



How to use StudioView for Building Trajectories for Skydel Systems

Below, this example shows that last point has not O.1s time interval, so a warning is raised by Skydel

329/29.1805922463333,-81.0799118646667,0,52.0000444444488,142.6
330/29.1805484535,-81.0799310426667,0,52.00004444444388,142.7
331/29.1805046608333,-81.0799502206667,0,52.0000444444488,142.8
332/25.1804608681667,-81.0799693986667,0,52.0000444444488,142.9
333/ 29.1804170755,-81.0799885765,0,52.0000444444459,143
129.1803916906667,-81.0799996931667,0,52.0000444444444, 143,058

Remove last point
created by StudioView
interpolator

Launch your Skydel scenario

Once your trajectory file is loaded, you can set your Skydel configuration file (choosing your constellations, frequency
bands, navigation parameters etc...) and launch the simulation with the START button.
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Example 2 — car trajectory

Proceed to do the same for another trajectory file.

Load Daytona500.nmea template file from StudioView.

= Fils Bt Tesk  Veew Window Help -2 X
EdEOE IR QEDAH®©
¥ Lunr Vimports
Plan  Satellite D A Y
. ORelief A
A O @
8 1@
=
@
Q
1]
A o
You can customize your file with new waypoints by clicking on the map
7 Fle Edt Tooks View Window Help -2 X
BEEOOE IR OEBEARS O
=1 Y ¥ 12 (Formaey WY % Waypores
Plan Satellite ' it = W : T rx > Ok
Py INDIGe :
(s ] »
L) : .
@ e a
0 s
: G i
T Sotaad 4 5
Ve [: E = :.1 I'.I‘g:; o
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Convert the file into CSV with O.1s interpolation

g
INDIGO 1
OFF PARK aytona Intgrnational : -
peedway Rental Car Parking
_argeio
imerica Flight Cei
,@ = Trajectory converter x 2
g Ghick-(I  input trajectory
’7, Daytona500-custnmea =
VOLUSIA S8 ooy
Total Wine & More o ; 5 ; _
q White to file and open result in the new Trajectory Editor window ~
UNGHAVER) SANToNA | [CiUsersisdessaptiDesktopWORK IN PROGRESS120 APPLICATION-WIP'STUDIOVIEWS GSG81Daytonat] | 3
a5 Miller's Ale House \§ For T T Presets
§/ Red Lobst rd= =
“sl Downsampling Smocthing Intempolation Equalization NMEA
Enable interpolation [ud'mi!isatior- Signal
sed  Atitude Interpolation step (s) |01 :
140
120
100
8‘.:\
T T
40
20
0
00:00:00
@ Help } Start X
v v ¥
/ ~merica Flight
o
Trajectory converter x b
VOLUSIA S(
Total Wine & '-'U..-Q o Operation completed successfully
g\ S Write to file and open resul in the new Trajectory Editor window
= CONDEV 3 b
RINGHAVER {
DAYTONA x ok |
.I:: £ - ! -.".....'.:_'.'.'fl.\.‘s Car
| s
| “iss Downsampling Smocthing Intemolation Equalization NMEA
g o Enable interpolation pa dutilisation S
overground  Speed  Altitude 0,1 C
140
120
= 100
on
E 80
1 = ST
=
= 40 ;
20
0
00:00:00
@ e 9 sw
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At the end of the process, StudioView has now generated a new file in CSV format with interpolation ready to be
imported into SKYDEL.

Prepare the file - Open the CSV text file and remove the last point to avoid any warning about discontinuity.

29.180942232249,-81.0797585959188,-0.00121988449245€91,51.9999998316813,81.8
29.1808984399214,-81.0797777738854,-0.00114746857434511,51.9999998316813,81.9
29.1808546475908,-81.0797969518357,-0.00107079744338989,51.9599998316813, 82
29.1808108552571,-81.07981€1297697,~-0.00098987203091383,51.9995958316813, 82
29.1807670629204,-81.0798353076874,~-0.00090469233€6916924,51.5959998316813,82.2
29.1807232705807,-81.0798544855885,-0.000815256458754025,51.9999958316813,82.3 = =
29.1806794782379,-81.079873663474,-0.000721565447747707,51.9995958313508,82.4 remove th|5])°1nt
29.1806356858921,-81.0798928413429,-0.000623619183897972,51.9999998360563,82.5
29.1805918935433,-81.0799120191955,-0.000521418638527393,51.9999998316813,82.6
29.1805481011914,-81.0799311970317,-0.00041459619489590822,51.9999998313508,82.7
29.1805043088365,-81.0799503748517,-0.000304251909255981,51.99999983605¢63,82.8

a

29,1804605164786,-81.0799695526554,-0.000189284794032574,51.9999998313508,82.9
29.1804167241176,-81.0799887304429,-7.00624659657478E-05,51.999999834771, 83
29.1803916906948,-81.0799996932068,0,51.999999834771,83.0571€39
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Open Skydel and set Vehicle / Body / trajectory file — use Track Playback mode

Start Arm tat Ready 00:00:00

1 version 21.3, 5V ID replaces PRN to ideritfy a satelite.

Trajectory e
© Choose CSV File X

Vehide Type
Een st ik - + WORK IN PROGRESS » APPLICATION-WIP » STUDIOVIEWEGSGE w [v] Rechercher dans : STUDIOVI...
Force yaw, pitch and rol
Organiser Nouveau dossier =+ [N e
SmoothInterpolate trajed
~
& Or [

r ™ ™ N
I ."\_ N N
|

0 Ce

Stop simulation at trajects

me Daytonall.csv  Daytona00-cust.  FlightUS-D1-  FlightUS-01.csv
& ¢ =] Copie.csv

= I
DN
S Je
7
B
i
=0
=P

Nom du fichier | | Daytonas00-cust.csv | | CSV Files (*.csv) o
C I I |

Duwvric Annuler

Select columns and filter out header line
Set position tab:
Q Import CSV X

1 2 3 4 5 2

Time

3 _—_ 44.2774364278417 0.1
-_ 45.0774364383204 0.5

Number of ines to skip for the file header |1 |+ Column separator ,.'

Position Attitude | Time

LLA ¥, Latitude Longitude Altitude
Column |1 > k2 >3 i
Unit | Degree ¥ | | Degree * | | Meter -

ECEF ¥=864702, 180m, y=-5505317.303m, z=3091920.715m

LLA 29, 186050007, -81.07366667%, 0.000m

Attitude Yaw=0.000°, Pitch=0,000%, Roll=0.000*

Time  novalue OK Cancel
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As well as for time:
O Import C5V

Time

Position Attitude
Column | 5 + Format
Type Elapsed ~
Unit | Second X
ECEF  x=864702.180m, y=-5505317.303m, 2=3091920.715m
LLA 29,18605000°, -81.07366667°, 0.000m
Attitude Yaw=0.000%, Pitch=0.000%, Roll=0.000°
Time Oms oK Cal_'lcel
Click on ‘OK’ and submit your file after finishing
Import CSV with timestamps
Select File...
C: /Users/sdessapt/Desktop/WORK IN PROGRESS /20 APPLICATION-WIP /STUDIOVIEW &GS5GE Daytonas00-cust.csv
— F
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Your Skydel configuration now has a customized trajectory file “ready to race”. Just set your RF output, your

constellations, time .... and then START your simulation!
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Conclusion

We expect this application provided help for using StudioView Tool and build new ranges of trajectories for your
SKYDEL application.

With Trajectory Editor
Tool

Convert File
in CSV
format and
export it to

SKYDEL /
GSGE system

Using StudioView

For StudioView :

Video tutorial (Watch the first minute to see presentation of how to use the trajectory tool): https://www.orolia.
com/resources/videos/building-gps-simulation-scenarios-gsg-studioview-software

Tip : You can test StudioView on your own system for a 30 Days trial period : software can be downloaded from
our web site from this link : https://files.spectracom.com/public-downloads/gsg-56-update-files-and-
documentation.

Free StudioView License can be provided under simple demand for each SKYDEL System or GSG8 owner.

For Skydel:

Orolia’'s GSG-8: Advanced GNSS Simulation Tutorial : https://www.orolia.com/orolias-gsg-8-advanced-gnss-
simulation-tutorial/

Get information about vehicle setup following this link : http://manuals.spectracom.com/skydel/index.
html#settings-vehicle-body
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