FUNcubel Dashboaro

Installation and operating guidance notes

Releasd .6 ¢ July B 2014

Overview

The FUNcubé& Dashboard user interface enables the display of telemetry, debug data and Fitter
messages from the FUNculhg FC1) spacecraft. It can also upload the received data to the FUNcube
Data Warehouse over the internet.

The Dashboard can accep#iinputs from a directly connected FUNcube Dongle (both Pro and Pro+
models) or by audio from another SSB radio fed into the computer soundcard. It can also display
LINSGA2dzat & NBEO2NRSR RFEGF FNRY Lv a2! xanchedd Sa 2 NJ
during operation.

A different version of this Dashboard is being developed to provide very similar functionality for the
FUNcube? (FC2) subystem on the UKubg spacecraft whickaunched onJuly 8, 2014

¢KS 5 aKo2FNR KIFa 0SSy (GSaGSR 2y | @FNAS(Ge 2F RA
WS8. It is not yet available for other operating systems (see the FAQs at the end)

This versionvd48, of the software is being made availablegbéaunch to provide fixes for several

issues reported to the FUNcube Project Team. It also includes some additional
developments/enhancements that make the use of the Dashboard a little more clearer for users of

the FUNcube Dongle (Pro or Pro+ versiofte. have also made available links to four 1Q wav files

produced using SDR#, and a .funcubebin file. All of these sources can be used to populate the

Dashboard display. All of the recordings are from the Engineering Model. Not all the sensor
channelswerd YL SYSYGSR 2y GKS 9a 42 R2y Qi 0S5 & dzNLINR &
present and correct on the Flight Model!

The FUNcube concept is that the spacecraft should operate in educational mode (high power
telemetry downlink only) when in sunligahd amateur mode (low power telemetry and
transponder) when in eclipse. It is intended that the available data from all of the 50+ telemetry
channels can be used by schools and colleges to demonstrate a wide variety of science in an
interesting and challeging manner.

Finallyq a respectful request, please read ALL of these notes before diving in and trying to install,
configure and use the Dashboard. Please note that the authors have assumed that early users will
already have experience of using a Fuld&Dongle or of using an SSB VHF receiver!
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Pre-Requisites

Prior to updating your station with the capability to receive the FUNcube telemetry, please take a
moment to ensure that you register at the FUNcube Data Warehouse at
http://warehouse.funcube.org.uk

When you have completed registration, you will be emailed with your login details which consists of
A a{ A0S L Bgically yoir Callsign, &

A aldziK / 2RSé¢ 6KAOK A& | dzyAljdzS O2RS dzaSR G2 &
and

A a! w[ ¢ atipNdat furfcdbe.org.uk

Please save this data for entry into the Dashboard software.

The Dashboard software requires the Microsoft .NET Framework v4.0 to be installed on your
computer. Please download this from
http://www.microsoft.com/engb/download/details.aspx?id=178%hd ensure that Windows
Update confirms that you have the latest updates installed for it.

We also have a support forum hattp://forum.fu ncube.org.ulkor details and support type
guestions. Again, we encourage you to join the forum and to share your experiences of the
Dashboard.

Software Installation

You can download the dashboard frdrtip://funcube.org.uk/working
documents/funcubéelemetry-dashboard/as a Windows Installer (.msi) file. Once you have

downloaded the installer, please ensure thatyouright A 01 2y GKS a{L FAfS IYyR
9y &adz2NS (KI G &2dz Of AO] 2y (GKS a!yof201¢ odzid2y A7

The dashboard will install dirdgtto your hard disk and you have the option as to which directory

the dashboard is placed during the installation. By default, a directory including the release version

number will be used (e.g.\&rogram Filead~UNcub&Dashboarell.0.847.1) to avoid ag potential for

conflicts with a previously installed version. Beginning with release v806, the settings entered in the

G2 NBK2dzaS¢ RIGF gAftt 060S NBUFIAYSR 6KSy ¥FdzidzZNB dzL
will confirm that it has correctly copietie settings from a previous version (providing it was greater

than v806) on the first execution of the Dashboard itself.

To test your station setup, there are seven sample files that can be downloaded and played through
the Dashboard. The seven filesi¢cfuncubebin recording, two MP3 files and four WAYV files) can be
downloaded fromhttp://funcube.org.uk/workingdocuments/telemetryexamples/. Note that the

WAV files total about 400MB in size.
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Navigating the Dashboard

¢2 adGlFNI GKS RIFakKo2l NRXI R2dzof S2 NDf &S @Y d&'Sb GdRd $
51 aKo2FNRé FTNRY GKS a{idl NlIé¢ YSydzo

The first screen you will see is shown in Figure 1. There are eleven separate sets of telemetry data
RAALX F @SR 2y GKS AYyAdGALFf 5FaKo2FNR aONBSy |f2y3
gives details on how successful the data decoding is progressing. The last field to appear is usually

GKS Gt 26SNJ ¢NFO1Ay3d az2RS¢ FTASER G GKS o020G2Y 21
the Telemetry Decoding details. This will depend upon yorge resolution etc. Please ensure you

resize the Dashboard so that all the data is visible on your screen.
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Figure 1- The FUNcube Dashboard
CKS AYAGALFET RAALI LI @ AK2RY AW OX DKND 2 RF RS a WE
segments of the telemetry. Do not be concerned by the erroneous numbers that initially appear in

some fields before any real data has been received.

¢CKS 5FaKo2FNR A& O2YLINR &S R sizedl to uit theNdbseY, || Fhgfour t 1 y St & ¢
panels are:

1. The WOD (Whole Orbit Data)/HR (High Resolution) Data Panel.
2. The Graphing Panel, and
3. The Debug/Tuning Panel

4. The Status Bar

The WOD/HR Data panel is in the upper left of the Dashboard. This panelesumaf two views
GKAOK NS aStSOiGlrofS @OAlF (GKS G2K2tS hNDBbAGE | yR ¢
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different frames of data and clicking on any of the items displays that data in graph form in the
Graphing Panel.

The Graphing Panel is thedarpanel in the upper half of the Dashboard. The contents of this panel
can change depending upon the data you are viewing. The display in Figure 1 shows all the data
available from the telemetry but graphs and lists of Fitter messages can also bg@ikjplahis

panel. Figure 2 shows an example of a graph being displayed in this panel.

The Debug/Tuning panel is the large panel occupying the lower portion of the Dashboard. The

Debug tab was primarily fahe useof the developers during theevelopment of the telemetry

system andillows for the display of the data in hex form as well as internal data from within the

Dashboard. When a FUNcube Dongle (Pro or Pro+) is connected to the computer running the

51 aKo2F NRX (i KfShispahelayilhsifod & spedtruddbf approximately 96KHzat is

pnyll 1T OSYGNBR 2y GKS 52y3ftS FNBIljdSydOead ¢KS a! dz
Doppler shiftor not, as desired by the user.

When data is being captured via the soundcard @np replayed via a file, the Tuning panel will
display a spectrum of the received signal. The width of the spectrum in this case is 48kHz.

All of these panels can be resized by placing the mouse pointer over the borders until the mouse

pointer changesOnce the Dashboard is arranged to suit your PC display, the configuration can be

alr SR o0& aStSOGAy3a (KS G2AyR2g¢é YSydz 2LIiA2y>T F2f
NBf2F RSR 6@ dzaAy3a GKS a[2FR [Fé2dzié YSydz 2LIA2Y
The Status Bar is at the very mh of the Dashboard window. It holds status information for the

current Dashboard session.

Detailed descriptions of the Dashboard follow with all the functionality in menus, panels and the
status bar described.
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Dashboard Menus

GCAt S¢ aSydz
The file menu contains four options.

A ahlISy {Saairzyé¢ 2LIA2y SylrotSa e2dz 42 NBf2IR i
file. This data will display on the screen exactly as a live session except it can run a little
faster.

A &/ I LG dzZNB  frBeaablasyd/olido redrdittie data already stored in memory from the
OdzZNNBy il aSaairzy G2 (GKS KIFENR RA&l® CAfSa gAf

A ¢KS a{StldAy3aa¢ 2LIA2y Ffft26a FT2N G§KS O2y FTA 3dz
G/ 2y FTAIAENRKYOR HINRE 58 SOGA2Y T GSNIAYy GKAa R2Odzy

A G9EAGE D CSNXYAYlFGSa GKS LINRPINI YO b2dS GKFG
and all data in memory will be lost if it has not already been saved.

G/ I LI dz2NB¢ aSydz

¢ KS @&/ I LI dzNige &ptionsS yiezméirt pairpose of this menu is to select the input that will
provide the audio to be decoded by the Dashboard.

A a/ LI dzZNB T NRTYis dpiodzyilRaRe thelput from the soundcard that has

0SSy aStSOGSR Ay GKS a{SddAay3aé¢ LIyYySto

A G/ I LJGdzZNB FNRY cThisoftideond take2hg BriutSrém a FUNcube Dongle
(Pro or Pro+) that is connected to your computer and has been selected as the input on the
G{SGaAy3a¢ LI ySto hyOS &St SO0 Se&gumidigpiy & ¢ dzy A y
of the dongle passband. . If no FUNcube Dongle is detected, this menu will be greyed out
and not selectable.
Note that if no FUNcube Dongle is detected, this option cannot be selected. You can attach
a FUNcube Dongle whilst the Dashboard software is running and it will be detected. In this
OLass LXSHasS NBGANY G2 GKS 6&{ &0 Ny 224z WAEKE
capture data from the Dongle.

A G/ I LIG dzNXB - Thidabton VlillkakeStie input from a file that is selected and load the
data in a simulated satellite pass. The time delay between the samples can be varied by the
time delay option2 Y FA 3dzNBR Ay (KS a{SGiAy3aes aGCAftSacs

A a2 NRGS /I LI dgNiiBs oRibniwil alliwethe Bavibg®Ethe currently captured data
i2 I adFdzyOdzoSoAyé FAES® ¢KAa FAES OLy GKSy
G/ GUINB FNRY FTAESE 2LIA2Yy 0
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A &/ t §ThiBption erases the current captured data from memory.
G2 AYyR2g¢ aSydz
¢tKS G2AYR26¢ YSydz KIFa FTAGS 2LIiA2yao
A a[ 21 R ¢ThexDasitibard will start every time in a default layout. This option allows

theusertoload 51 aKo2FNR fl é&2dzi GKIG KFa LINBOJA2dzaf &
option. [TO BE IMPLEMENTED)]

A a{ @S d¢Thigaoptamisaves the current layout of the Dashboard, including the theme,
position of the main panels and colour scheme. [TO BE IMENEED]

A & ¢ K S Y $his dption allows you to select different themes for the Dashboard. There are a
number of alternatives offered as well as an option to revert to the default theme
GG9ELINB&AAZ2Y 51 NlLE0 6KAOK A& HoteSHatdifaeStINE (GAYS
themes can, and will, change the location of the tabs on the different panels.

A &/ 2t 2 oasdAption allows you to select from a number of alternative colour options for
the Dashboard.

A a{ K24 NXUndermhoiimal bperation, theaw telemetry numbers are converted to
show actual values with units of measure. Selecting this option allows for the raw decoded
data to be displayed without any additional calculations being carried out.

Gl St L¥ aSydz

This menu has only one optiorhigh displays details of the Dashboard software, including version

ydzYo SNJ FyR NBtSIFasS RIGSo ¢CKSNE Aa +faz2z | Ayl
at the bottom left of the Help box).

I FdzidzNBE GSNBAZ2Y 2F (KS 5FaKo2FNR gAftf AYLI SYSy(
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Dashboard Panels

WOD/HR Panel : Whole Orbit tab

WOD contains specific channels of data, sampled on the spacecraft at one min intervals. These
telemetry channels cahe displayed in graphical form by selecting one of the entries in the list. In
flight, the spacecraft will store 104 minutes of data. Figure 2 shows an example of some WOD
displayed as a graph.

*IMPORTANT Currently the horizontal time scale is that wihe data is displayed by the
dashboard not when it was actually recorded by the spacecraft. As WOD is only sent in specific
frames, this can give a distorted view. If you are playing back a recorded .funcubebin file the
displayed time will be the curretime.

C FUNcube-1 Dashboard [P
File Capty indow  Help

Figure 2- Dashboard displaying graphical data
WOD/HR Panel : High Resolution tab

These data channels are read every 5 seconds for a minute every alternate minute. Again these can
be displayed in graphical form. One purpose of having this High Resolution data is to facilitate the
calculation of the spin rate of the spacecratft.

Graphical Panel : Fitter Messages tab

A Fitter message is a 200 character text message that can be transmitted from the FUNcube satellite
as part of the telemetry. There are a total of nine slots transmitted by the spacecraft and new text
can be uploaded bground Command Stations. It is envisaged that schools wishing to take part in
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the science experiments will design a message for them to receive as part of their experiments with
FUNcube. Details of how to submit Fitter message for uploading by ComnadinthStvill be
released in due course.

There are some preloaded Fitter messages stored on the spacecraft before launch. Fitter message 9
can be switched by Ground Command station from normal text to debug data and we anticipate it
will spend most of itsime in debug mode.

Graphical Panel : Real Time Data tab

This display shows all the telemetry data on one screen with each type of data contained in separate
blocks. These channels are read every 5 seconds and display live or, by clicking on the particular title
header, a graph is displayed.

Each time you sel¢a particular telemetry channel to plot, the Dashboard will open a new tab in the
Graphical Panel to display the graph. Please note, that in its current form, the dashboard can appear
to freeze, or slow down dramatically, if more than a few graphs amelayed.

Debug/Tuning Panel : Debug tab

This display allows for the raw hex telemetry to be displayed. Whilst viewing the hex frames, it is
possible to copy the last frame, the last 24 frames or all the decoded frames to the clipboard. The
data is cpied as plain text.

The debug panel also provides some other displays of data variables that show the settings of some
of the adjustable parameters that exist within the on board flight software. More information about
these will be made available later

Debug/Tuning Panel : Tuning tab

This is the largest panel at the bottom of the Dashboard and provides a view of the passband when
the FUNcube Dongle is the primary input source. Beginning with version v814, the scale on the
Tuning Panel is in Hz, cezd on the frequency specified in the Settings panel, and is updated with
the current FUNcube Dongle frequency if another application is being used to control the Dongle
itself. There are several functions available via the rajok option on a mousena the display can

be manipulated/moved around to best suit the requirements of the user. There is also a

G{ ONBSyaK2i(d¢ 2LWA2Yy GKIFIG Ffft2ga GKAA RAALX L @

02

To the right of the tuning display, there are acouple ofdpfia | @ Af 6t S (2 GKS dza
Cdzy$¢ 2LI0A2Yy A& FOFAfLOES 6KSY (KS Aylddzi Aa ast

51 aKo2FNR G2 GNI} Ol 52LIX SNJ { KAF(O 6AGKAY (G(KS 24

FASt Rad NEKBRaaeyAhtiez2ga T2NI 6KS NBOSAGSR | dzRA
on the PC.
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Dashboard Status Bar

The Dashboard Status Bar provides a wealth of information for the user in terms of the telemetry
being received and decoded. Status information is provided as foHows:

The left hand side of Dashboard has four status fields.

A Spacecraft Name This show from which spacecraft you are receiving data. The options
comprise the FUNcubg Prototype, Engineering Model (EM), Flight Model (FM) as well as
the FUNcub& Engineering Model (EM) and Flight Model (FM) and is updated automatically
depending upon theaurce of the signals.

A Frame Ix; This lists the id of the frame being decoded and what its contents are. More
information on the format of the data can be found in the Data Downlink specification
located in the Downloads section of the FUNcube web hite:{(/funcube.org.uk).

A Sequence IR Each frame of data transmitted by the spacecraft is tagged with a unique ID.
This is the Sequence Number. This counts up by one every time a complete sequence of 24
frames has been transmitted. The last Sequence Number recorded from theNbdel
before it was integrated into the ISIPOD was 420. Hopefully we might have some lucky
listener in the Southern Hemisphere who is able to catch some frames with a sequence
number of 421! There will be a special award for any ground station thatésto upload a
frame of data to the FUNcube Warehouse with the sequence ID of 421.

A Received CommangiThis field lists the type of the most recent command received by the
spacecraft from the ground as well as showing a Success/Fail status flag foortiraaind.

The right hand side of Dashboard has five status fields.

A FUNcube Donglelf a FUNcube Dongle has been detected as the program starts, it will
record in this field that a dongle has been found. If no FUNcube Dongle is present, this field
will be empty.

A Capture Status This indicates the status of the telemetry decode functions. It is either
G/ FLIWGdzZNRYy3Ié 2N) aLRf Sé o

A Packets Decoded/MissegThis field records the number of packets that have been decoded
in the current session as well as the noen that have been missed.

A Packets Uploaded/Waitingthis field records the number of decoded packets that have
been uploaded to the Warehouse and the number waiting to be uploaded along with a
status of the upload operation to the Warehouse. Notethaf (1 KS a{ SGdAy3ae 2L

A 2 4 A 9~

G{GNBIY 514Gl (2 21 NSK2dzaSé¢ Aa y2i aStSOGSRI i

A Detected Frequencyg This field reports the frequency within the passband where signals are
being decoded.

It is possible to reset the decoded amssed message counters by right clicking on the Status Bar
and selecting the appropriate option.
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Configuring the Dashboard

To configure the Dashboard for use, there are a number of settings that have to be made.

These are:
1. The Audio Configuratio
2. The Warehouse Connection

3. Optional Files.

¢K$aS aSiidAay3a INB 0O
N

f S¢ YSydz Iy
gAYR2g 2LSya ¢A0K (K a

Y1 dzZRA2¢ 3 ¢

Audio Configuration

The FUNcube Dashboard is currently written to decode audio supplied from the FUNcube Dongle
(both the Pro and Pro+ versions), a Soundcard device or-eepoeded file.

G Ly Lddzii ¢ Bh gpkiod fsts all the audio devices (soundcards, virtual desitg$UNcube

Dongles) that are presently connected to your computer. Select a device as the source for the audio

Ay Lddzi @ b2GS GKFG AF @2dz AYiSYR G2 &/ F LI dzZNE TN
virtual audio device here. If youintenddo/ I LJG dzZNB FNRY C! bOdzoS 52y 3f S¢ >
select the FUNcube dongle you intend to ggbe Dashboard supports multiple FUNcube Dongles

connected simultaneously and multiple instances of the Dashboard can be run at the same time.

Note that inthis case, the Dashboard will only save the settings for one instance of the Daslqboard

i.e. it is not possible to store multiple, different, settings for the Dashboard.

& h dzi Ldzi ¢ ThéSDaghkibard is able to output the audio that it has decodedsand it to a
specific audio output device. This option allows you to select a device other than the default output
device for your computer.

& C NXB |j BrSs¢t0 &his is an easy method to select the different satellites that the Dashboard has

bee/y RSAAIYSR (G2 ¢2N] 66AGK FyR (2 |dzi2YFGAOITf & L
Dashboard currently works for FUNcuband FUNcub&, both Engineering and Flight Models (EM

& FM).

G4C/ 5 CNBGRAYOBESER A& | dzi 2 YICINGSG Id£Stye LIz INBIAISTHE R RANE
used or it can be manually populated. The value selected/entered in this field is used to set the

centre frequency of the FUNcube Dongle when it is started. When the Dashboard is set in its normal
operating mode (i.e. decoaly packets), you will then see the spectrum from the Dongle displayed at

the bottom of the screen in the Tuning Panel. Note that you may need to adjust your computer

d2dzyR OFNR aSididAay3a a2 GKIG F € AGGHe SbsemoédfA aSé A a
any actual incoming signal.
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GC/ 5 9y I &Th® chedkdoxienablés (when ticked) the Bias T function that is available on
late versions of the FUNcube Dongle Pro and on all versions of the FUNcube DongRidrd+.

places a voltagen the antenna and can be used to power remote antennagmplifiers. Please

consult the FUNcube Dongle website for details of the maximum current that can be provided to any
pre-amplifier.

hyOS @&2dz KIS YIRS OKFy3Ss
permanent within the Dashboard.

A¢  UoKd&( O 2dyR Al22  aYSHU10Sh YUk

Q)¢

Warehouse Configuration

This tab enables the user to set up their personal login to the FUNcube Warehouse and to control
the streaming of decoded data to the Warehouse.

The information neded for this part of the configuration is as supplied in the email sent after your
registration was completedA G A& G KS Ay T2 N wWiSNj2dyA alAal Staréa aSSRO GARy2 yi
document.

Beginning with Dashboard release v806, these settings aviktained when future updates to the
Dashboard are released.

Files Configuration

This tab enables you to select whether or not to produce log files (with a .log extension) and where

these should be placed. These files contain the data in CSV forghairarsuitable for use by

schools for research and investigations. The last tab on this screen relates to the playback speed for
0KS ®FdzyOdzo SoAy FAESa 6KAOK ¢ SNB ONBdpasSbRetadza A y3I
adjust the precise speeaf playback with this tab. To obtain a realistic speed, i.e. as it was originally

OGN yaYAGGSR o0& (GKS aL)I OSONYXFGx aSi GKS aft ARSNJ 0z
every 5 seconds.
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Normal Operation of the FUNcube
Dashboard

The FUNcube Dashboard is designed to require very little interaction to receive, record and decode
the telemetry from the FUNcube Satellites.

The key steps to making the Dashboard operate and decode data are:

1. Ensure that the Audio Configuration is setgpdescribed in this document.

2.LF &2dz KIS NBIAAGSNBR i GKS C! bOdzoS 2 NBK2

in the Warehouse settings according to whether you wish to submit data to the Warehouse.

3. CNRY GKS &/ F LI dzZNB ¢ II'YSlyddrEs &FSH (SHO G 21 KFSA &2 éNRGIaS2 O

for replay at a later date).

4. CNRY GKS @&/ LJidzNBé¢ YSydzz aStSOG GKS a2dzaNDS

5. Sit back and enjoy!

Pagel2of 24



Testing your Dashboard Installation

An important step to ensuring your station is readyréceive the FUNcube telemetry, is to test the
installation with some sample files or with a FUNcube Dongle.

Testing with a FUNcube Dongle

To use the FUNcube Dongle with the Dashboard, there are a few configuration steps that you need
to complete to confirm correct operation. These steps differ according to Dongle version and
Operating System.

FUNcube Dongle Pro and Windows XP

Using this ombination, simply accept the default settings assigned to the Dongle when you
connect it to the computer,

FUNcube Dongle Pro and Windows Vista/7/8

When a Dongle is first connected to a computer, the FUNcube Dongle Pro is configured as a
microphonedevi8 o6& (GKS 2LISNIGAYy3a aeaidSyo LG Aa ySO
[ SPSt ¢ F2NJGKS 52y3fS o6& 2LISyAy3d GKS a{ 2dzyRé¢
R2dzof S Of AOlAy3 2y G(KS 52y3ftS RSOAOSIHHeraSt SO,
a2 GKFIG AdG NBFRa améo

FUNcube Dongle Pro+ and Windows XP

Using this combination, simply accept the default settings assigned to the Dongle when you
connect it to the computer,

FUNcube Dongle Prand Windows Vista/7/8

When the Pro+ Dongle is firsonnected to a computer, the FUNcube Dongle Pro is
configured as a Linkn device by the operating system. It is not necessary to alter any of the
default settings that the operating system assigned to the Pro+ Dongle audio device.

With the FUNcube Dajie plugged into the computer and with no antenna connected to the Dongle,
start the Dashboard. Ensure that the audio settings for the Dashboard are configured so that the
GLYLIzi 58@PA0S¢ 2y GKS a{SGOAyIasé LitediSseldcton & St SO0
0KS &/ F'LXidzZNSE FNBY C! bOdzmS 52y 3fS¢o ¢tKS 5FaKoz2l

- Ny
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Note how the Tuning window now contains a spectrum display that SDR users will be farliar wit

This indicates that the Dashboard is successfully receiving audio from the Dongle and processing it to
produce the spectrum display. If you have a display like this, your Dongle is working correctly and
you are ready to receive real telemetry from thatellite.

Testing with prerecorded WAV Files.

To test the Dashboard with WAV file, it is necessary to play the .WAV file through a separate piece of
software and to direct the output of that software to an audio loopback/virtual audio cable type
connection that can be used in the Dashboard.

We recommend testing with SDRHKt{p://sdrsharp.com) and the following shows how to configure
SDR# for use with the Dashboardislhowever possible to use other software that can play .WAV
files such as Audacity etc.

With SDR# installed, start the program. A window similar to Figure 4 should appear.
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Figure 4- SDR# Initial Screen

should be ticked.

The only other option to change is the
audio output. If you have an audio
loopback device, select this, otherwise use
a software audio loopback device such as
Virtual Audio Cable.

SDR# will start playing the file and the spectrum and waterfall will start tpbsEe Figure 5 as an

example.
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Figure 5 SDR# replaying a .WAYV file
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To select a WAV file, use the dropdown box
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box for you to select a .WAYV filesve

suggest using one of the files sample

telemetry files from the FUNcube website.

The software should be set to USB and
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Figure 6- Dashboard displaying signal from a .WAYV file

You should also be able to hear the audio on your system spea&ererify that, untick the

Gaz2yAdG2NI ! dzRA 2 ¢

OKS Ol

02E

Tuning panel, it would suggest that the loopback device/Virtual Audio Cable is not properly

configured on your PC. Please stop the Dashboard, check the settings in the Windows Sound control

panel and restart the Dashboard

To get the Dashboard decoding the telemetry from the sample WAV file, it is necessary to set the
SDR# filter to cover the signal in the passband. Figure 7 shows the SDR# filter set to cover the signal
seen on the spectrum and waterfall displays.
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| Stop | |Kafie (wav)
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Input
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Unity Gain 7 Filter Audio

Hgure 7- SDR# filter set to cover telemetry signal

Once the filter is in the correct location, the telemetry signals will be heard from the Dashboard and

the Tuning panel will look similar to Figure 8.
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'S FUNcube-1 Dashboard,
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Figure 8 Dashboard showing telemetry signal

The Green/Yellow bar in the middle of the Tuning Display will, in all probability, be moving very

j dzA O1 t & @ CKAA-CHB AYIOl @288 OG KB ya R dzii Acha@nknybar, (12 FA Y
0KS éldogeBZ A& | f a2 (NEA8fed dhateceied dghal. Yewechid G KS 52 LJ
RSaStSOG GKS &' dzi2 ¢dzySé¢ FSFHGdzNE 08 dzyGAOlAy3I (kK
vertical bar in the Tuning panel to change to a Green/Red vertical bar as shown in Figure 8.

Figure 9- Manual Tunirg in the Tuning Panel

At the base of the Green/Red vertical marker, there is a small circle with a dot at its centre. Placing
your mouse on this circle and legticking allows you to drag the Green/Red bar over the portion of
the signal that you want & demodulator to process.
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