Building and installing BilotAware ATOMGRID Uplink to detect and-teansmit glider and
Mode-S MLAT locations March 2020.

Introduction
Why should younstall a PilotAware- ATOM GRIBebroadcast station?

In doing so you will be helping the General Aviation Commur{fiestlaunched Gliding,
Microlightsand PoweredAircraft)in the UK tamprove the interoperabilityof the various
Electronic Conspicuity systems available toddese aréADSB, FLARM, PilotAng, Mode

S and ADSBY installing alTOMGRIDstationat your location (Club ddouse) you will be
contributing tothe ground netverk that will assist the interoperability between systems by
up-linking situational awareness data to PilotAware equipped aircratft.

We don’t expect you to do it all alone. Whil
the electronics (Raspberry Radio Bridge and case) free of charge for the ground based

station. You will provide the rest, as described in this documenigiwou can do for less

than £270.00.

A PilotAware Groundbased station will provide about a 3MKm area of coverage to help
aviation safety around your sitdt will also provide you with a Virtual RADAR feed that will
allow your monitor to see all aircraft, ADSB, FLARM, PilotAware around the site in real
time and ModeS with a nominal MLAT delay.

If you are already a contributor to th @GN viahe gliding communitythen it is evereasier

and cheaper. You will already have half the system and we will still give you the free stuff.
You can do everything yourself or we will do it for you at cost@ pilotaware.com
Interested? Les ga

Issue History

Significant dditional features have been added to the originahceptof the OGNR
rebroadcast stationTheseinclude;

increased server capability

full data encryption

secure datalink access to all sites

a centralised suite of Network Management and diagnostic tools.

fully automated same day software update for all connected sites

smart data sharing

increased rangeral increased functionality.

= =4 4 -8 8 9 -9

Thenew integrated network has been renam@&ilotAware ATOMGRID

(ATOM) Air TrafficObservation Domaimnd Management
(GRID) Ground Relay Infrastructure Domain

ATOM is the Ground Station and GRID imtigvork.
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ATOMGRIDUplink

Thank youor helpingexpand theGround Networko provide additional safstfor powered
aircraft and gliders alike hyp-linking FLARMNd ModeSequipped aircrafco-ordinatesto
PilotAware equipped aircrafind forwarding information for safety and SAR activities.

To helpyouwith the costs of upgrading or installing a nédWOMGRIDuplink, PilotAware

Ltd will, whilst stocks last, provide a Raspberry Pi 2B computer, PilotAware Radio Bridge and
Case-REE OF CHARdTis is avkbleto supporters who want to increase tieTOMGRID
network both in the UK andanainlandEurope. In additio, if required, PilotAware will load

and corfigure the softwareo make it even easier for you. If you want to know more

contact us amailto:OGN@pilotaware.comnd apply for your free stuff.

Installing and maintaining ahTOMGRID Ground Statiadoes not require a high level of
technical knowledgeATOM_GRIDs a technical innovation but the highly technical parts do
not need to be undestood bythe installer or host These tep by stepinstructions are
providedto help you through the installatiorHelp is availablen lineand on the phone

What Parts are Required

1. ARaspberry Pi Single Boardntputer (Pi 2B Providedree of Charge
2. APilotAware Radio Bridge ProvidedFree of Charge
3. ACase ProvidedFree of Charge
4. Software ProvidedFree of Charge
5. An SD Memory Card

6. AnRTLSDR software defined Radioed to pick up FLARM signals

7. A second RTLSDR software defined Rathe i1090MHz atenna is fitted as

recommended for Modes and ADSB data collection.
8. ARaspberry RVlainsto 5.2V 2.1A power suppl¥Or powerover ethernet(20W)
9. A simple mechanical timéo turn off the power once a day between 0200300
10. AnEthernet cable to connect to yoexistingrouter
11. Coaxial cable to connect the antennas to #iectronics.
12. Pigtails to canect to the RTSDR .s
13. Antenna mountdo support the antennas
14. 3 External antennaas follows

1. The PilotAware AntennaThis isused totransmit and receive datdo aircraft
fitted with PilotAware units operating &69.5MHz The PilotAware antenna is
connected to the PilotAware Radio Bridge and Raspberry Pi viadalacable and
an SMA connector.

2. TheFlarmAntenna Thisreceives signals that are transmitted fronkFLARMOGN
Trackeror Fanet+equippedglidersand aircraft The feed from the FLARM 868Mhz
antenna is connected to the Raspberryvra a software defined receiver (SDRhis
can be inserted in any of the USB slots lmtconvention is located in the top left
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handUSB slot on the raspberry Pi unit with the Ethernet socket to theTég.
location chosen is then configured in the set up as described later on.

3. The 1090MHz AntenrtaA third 1090MHzeceive onlyantenna is also used for

the ATOMGRID installationThis antenna collects 1090MHz transmitted data ie
ADSB and Mod8 transmissions for use BORADAR to contribute to their network
and provide ModeS data for use in PilotAware Mo&#3D receptionAll data
collectedcanadditionallybe usedto provide a feed for a local Virtual RADAR screen
which will show local PilotAware, FLARM, ADSB traffic in real time and-$tdéfic
with MLAT delay.

The feed from the 1090MHz#enna, is connected to the RaspbgPi via a

software defined receiver (SDR). This can be inserted in any of the USB slots but by
conventionis located in the bottonbeft hand USB slot on the raspberry Pi unit with

the Ethernet socket to the left. The location chosen is then configuréakiset up

as described later on.

*Note using the latest software the location of the 2 RTLSDRs can be chosen to be located in any slot at
GKS O2yFTAIdzNF GA2y adGl3a3Sd ¢KAA Aa 0SOFdzaS a2YS we[ {
mechanical fitnent. However the slot used must be chosen in the configuratienvery easy to do this.

WNote. An external 1090MHz antenna or an internal 1090MHz antenna can be used as convenient.
(externalfitmentis best but the 1090MHz signal is very strong smternal antenna may work at your
location).

There are the 3 antennas that can be supplied at cost

PilotAware

Antenna
ADSB/Mode-S 869.5MHz

Antenna
1090MHz

P
oz

Antenna
868MHz
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A list of equipment and suppliers is available at the end of this document any queries
mailto:OGN@pilotaware.com

Installation High Level Diagram

OGN-RRaspberry Pi Antenna 2 Antenna 3
and PilotAware Radio HARM 868 MHz Rx
) o 1090MHz Rx
Antenna 1 Bridge Combination
PilotAware T/ Rx
869.5MHz
N-Type to
N-Type to A
A Hg[ |],l converter
N-Type RTLSDRRP ai
Connector converter PilotAware Bottom Left - D ________ .
__________ .D Bridge SMVIA socket g')TYPe HDF 400 Coax gém)eemor
HDF 400 Coax  1ype MA o comea
Connector CRTTEERT RILDRRA Pigtailt
Top Left SMA .""[. ______________ .NT
- -Type
ol NTypeto g) Eynpeea . HDF 400 Coax Connedtor
MA
converter
) RU5
TYQICHI OGN-R cprneder Bhernet Cable Fouter
Installation Diagram. =
(individual installations Voltage
may var i Converter
‘ Power 5.2V 1.2 A 240V AC

PigtailM SVIA to MCX

The above diagram is provided as a visualisation oh#rdware installation which can be modified for
your specific installation.

Installation
Theinstallation consists of

Selecting a dry location for the eleotrics with access to 24@Andl nt er net .
Installing the external antennas at a suitable locats high as possible.

Making up andunning low loss coaxial cable from the antennas to the electronics.
Connecting the parts together

Configuring the software for the specific site.

Power up and test.

arwOdDEPR

Location for the Electronics
1 The location for the electronics should be as close to the antennas as practically
possible. As shosd distanceas possibles preferredbut up to 10 metresusing high
grade low loss caxial cablas OK.Note up to 16 metres has been shown to work
usingthe recommended HDF 400 coaxial cable.
1 Mains power is required within 2 metres of the Raspberry Pi foRhspberry Pi
mains to 5.2v 1.2& dc/dc converter
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1 Themains pwer supply to the Raspberry pawer convertershould be via a
switchedmechanical timer set to turn the power difom 23.00 to 04.0@aily.
(Please choose @andom time around®3:00 to0400 This will ensure a timely daily
reboot of the ystem 30 minutes downtime is enoughTOMGRIDsoftware
includes an automatic checkrfand download ofwvailable new softwareBe aware
that if you suffer regular power failurgle timing of the mechanical timevill drift
by thetime of thepower outage so a periodic check on the timers is advisable.
An Ethernet cable is required to coget the Raspberry Pi to the router.

If the installation is a long way from the routehen the LANan beextendedover
the mains using aower line carriedevice such agevolowhich has been used
successfully on several locatiomngtps://www.devolo.co.uk

1 Active Power over Ethernet PoE has also been used successfully.

= =

Location for the antennas

1 The antennas should be positionedrtically andas high as possible avoiding
obstacles that would get in the way tvtAnsmission and receptig such as walland
chimneys The antennas should be a minim@teet apart The tirther away the
better. Only the PilotAware antenna is transmittirfj.transmits at869.5MHz so will
not affector be affected byHF voice anteras)

1 Each and every installation will be bespekA wide variety of antenna mounts are
commerciallyavailable from Screw fix, Todb8on and other supplieren the UK A
list of typical mounts is supplied at the end of these instructions.

1 Therecommendedantennas aresupplied with Female Nype connectors.

Typical Antenna Array Construction.

The following screenshot shows a typical antenna array with all three antennas supported
by a single pole. Alternatively 3 poles can be used.

The parts for meing up thisand where to get them are described in the addendum
at the end of this daeament.
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Making up the Gé\xial Cables

1 For maximum efficienciDF 40@double sheldedlow loss coaxial cabley
equivalentand NType canectors should be used fall antennas. Although a
smaller cal# like RG8Xr LM240can be used foshort reaches.

1 HDF400 cables fairly thick and will require a suitable Crimp tool to make off the
connectors. If you are just doing the one installation, it may be cheaper to have
thesecablesmade up commerciallyA crimp tool is about £15.

1 The Male Nype connector on the GéAxial cable should be offered to the Female N

Type connector on the antenna and the connectors screwed firmly together. The

joint should beweather-proofed using selamalgamating tape.

This should be repeated for the second cable

The CeAxial cableshould then be dressed to the location of the electronics which

should be as close as practically possifleke care that you know which calgoes

to which antenna by labelling the loose ex)d

9 A suitable short pigtail may be required to connect théyNe connector to the
chosen RFSIR dongle. This will either be a male SMA oxIdannectordepending
on the RTLSDR chosen.

= =

Connecting the Eléonics

A good tip is to mount the electronic onto a small wall boardoxto secure the units
without putting stress onto the components or cabl@$ie cables can then be secured with
cleats.The electronics are connected to tha@lowing interfaces.The fdlowing diagram is
typical only and will vary between installations)

The diagram below is representative only. Your installation may change depending on the
RTH{ 5wQa |yR O2yySOG2N) élLJSa dzaSR® ¢KS F2ff2¢
samefor all installations.

1. ConnectN Typeto SMAconverters to the thick coaxial cables.

2. The oaxial cable connecteto the P3i Antenngshown on the leftjs connected firmly
to the SMA connector on the PilotAware Bridge.

3. The Coaxial cableonnected to he FLARM Antenngs connected to the RTEDR in the
top left hand USB sloAn SMA to mcx pigtas usedin this diagram. For an optimal
installation an RTLSDR with a Temperature Controlled Oscillator (TCO) is recommended.

4. The Coaxial cablnnected to thel090MHz Antennas connected to the RT&DR in
the bottom left hand USB slot. An SMA to mcx pigtail is usélis diagram. It is not
necessary to have an RTLSDR with a TCO unless the optimum is required.

5. The Ethernet cable is connectealthe Ethernet port of the Raspberry Pi, with the other
end connected to a free port on the local router

6. The Raspberry Pi power supply is connected to the mains supply via the mechanical
timer set to provide power between 04.00 and 23106

7. DO NOT AT THP®INT TURN THE POWER ON

8. Make sure that the complete set up is located firmly and that there is no bending
moments on any of the components

9. Cable cleats and other fixtures should be used to affect a neat installation.

10. The hardware is now set up.
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Note the Diagram below is representative of one installation only and can be implemented

in many ways when you do it at your site. Larger RTLSDRS can be used an many sites have
installed the whole set up in a secure encias Power over ethernet PoE isareasingly

used as a neat effective way to provide power and data over a reduced cable set.

~ Bottom-

Complimentary .

i
uu“,“

1090MHz
Antenna

Bhernet cableto § Qoaxial
=—Router Cable to
ALARMVI
Antenna

tNote the above pi ct ungkesasthesesfitthe@wailalpecrspaeer RTL SD
Ifthe RTISDR’ s ar e | ar g e edtabbiresegrteddneother D$B satsomttiei g u r
configuration program described later. If necessary external aluminium enclosures provided

with the dongles should be removelllany high quality installations are installed in a

bespoke enclosure. A proper job.

Locatingand Naming your Site
Before downloading and configuring tAd OMGRIDsoftware, specific information is
required about your site. These are:

1. TheLocation
2. TheName

Location Information

You will need to have the unique location information for your statto hand.

This information can be obtained by going to
htthttps://pilotaware.com/product/rosettafp://schellenberg.nl/ogn/indexatlon.html on
your computer.

When the program opens, (usuallyatocation in Europe) drag the red marker to the
position of your installation and you will be given the latitude, longitude and the height
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AMSL in metreand GeoidseparOnly use the 6 digits following the decimal point for the
latitude and longitude andemember that the longitudewill be ¢ve. West of Greenwich

Make a noe of these values for use in configuring the software for your specific location. A
matrix is providd for this on the next pagel'he Geoid Sphere will be automatically
calculated in thdatest software.

It will look something like thigalthough sice google mapwent commercial it will be
darker). You will also have to use your smartphone to get the height above sealevel
metres

OGN - Receiver Location Settings

Drag the red marker to the desired position!

Wellesbourne
ountford
Airfield

Latitude:

+521909390
Longitude: -16183210

Altitude (m): (+ antenna height ;-) 48

GeoidSepar (EGM2008) Link

StationName

The Open Glider Networtk which we supply informatiomaintains a naming convention
for all sites. Please see the rul@®videdat this link on the OGN website.
http://wiki.glidernet.org/receivernamingconvention

In essenc@lease keep your station name to a maximum of 7 characters. If it is an airfield it
is conventional to give its ICAO code such as EfeBilve example of Wellesbourn&/hen

you have configured your softwarthis name will then be automaticallgrefixed with PW

ie PWEGBWYOU DO NOT NEED TO START YOUR SITE NAME WITH PW)

You can record your unique configuratibere.

Record Here
OGNPX

Item Required
Host Name
Station Name
New Password

Description

Don’t change t
See naming Rules above

A new station password can be input to replad
the generic oneNote if you forget the passwor
it CANNOT be retrieved.

his unl

Latitude 6 digits following the decimal point.

Longitude 6 digitsfollowing the decimal point.

Altitude Metres AMSL

Geoidsepar Metres using EMG 64 Now automatic!
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Downloading and installil§TOMGRID5oftware.

To make the installation as easy as possible new software has been producedteps
you through theinstallation process.

1.1 f we haven’t provi de downlbad the ldtest diskhneagef r e e s
for the combined OGN/PAW software from
http://pilotaware.lode.co.uk/downloads/OGN/PilotAwar®GN.latest.zip
2. This will download a zip file with a name similaPitotAware-OGN.2@00218into
the downloaddolder of your computerTh e number s after the * .~
version date
3. Placeall the individual unzippedcontentsof this file (not the folder) into the
formatted Micro SD Card his willrequire the use of an SD card holder to fit the
Micro SDcard into the SD slot on your computérf y ou do,wéwilséndv e o0ne
you one.ogn@pilotAware.com
4. The rootof the SD card should contain the following folders
- defaults
- 0S
- overlays
and manyother files.

5. When you have downloaded all the filegee the card from your computer anddd
the SD card into thefNPOWERHRaspberry PiPower upandleave for about 20
minutesto allowthe files tounpack andselfconfigure.

6. There will be a permanent red ligfower)and a flashing green ligbDisc access)
on the raspberry pi as this operation is proceedin® NOT INTERUPT THE POWER
SUPPLY AS THIS WILL CORRUPT THE SOFTWARE.

7. If of interest, yu can watch theinpacking progresy attaching a TV or a monitor
to the Pi via an HDMI cable. When it has finished the promptwill be seenThe
software has now downloaded and unpacked successfully.

Configuring the Software for your Specific Location.

Logging in

1. PilotAware ATOM GRHdftware has been developed so that you can run a command
shell from within a web browser. (Google Chrome Safari or Firefox is recommended)
When connected (either by WiFi or wired) onto the same network as the ATOM GRID
Unit, navigae to http://ognpaw.local (Note this is NOT httg://). You will probably get
a prompt to say that this site is insecurgnore this and continue to the addresldt
all routerswill recognise ognpaw.localks they do not resolve the allocated IP address to
the default host namevhich isognpaw.local If thisin this case you will have to revert to
using the allocatedPaddress as shown in the next paragraph
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2. To get the actual IP address allocated te thTOM GRID unit you may have to use an
advanced menu that is password protected. See your local router instructions.

Fo

r exampl e, a UK SKY

nle R Wand e passwotdésr s

‘a 1 ©Mebs will differ. Then choose LAN IP SetRdp.example, if the IP address
with the

al

| ocated
this. The allocated IP address will vary from router to router.

for yo

ur

uni t

def aul t

Also, please note if the router is powered dowmaty allocate a differenIP address.
This is called dynamic IP allocation. This can be overcome by giving tHe @@téd IP
addressHow this is done varies between router makes.

Configuring your Individual ATOM GRID unit.

When you have accessed your ATOM Grid Unit yos@elthe Home Page which looks
something like thidut with a temporary station name and no traffic.

Home

Metar

Version 20200128 :

Radar

Login

Date 2020-02-12 21:17:52 (19ms)
P3I(data)=56222 MLAT=Connected Internet=Connected

: Station PWWilmcot

ICAO Reg| Type|Age|Amb(RND/ACT)|GS(KN)|Dist(KM)| Alt(FT) |Uplink
4CAAD8|EI-FAT|---Ar| - - 164 8.9| 7650(Q) -
40755F|40755F|---A1| - - 133 33.0| 1625(Q) -
406A50|G-FBJK|---Ar| - = 177 42.1| 3425(Q) =
40755A(40755A|---Ar| - = 113 46.5| 1950(Q) =
4CAFD6 -|--M-1| 3(0.30/0.19 NM 232 48.2| 4750(Q) -
ACB4E4|N918FD|---Ar| - - 212 67.7| 8050(Q) -
401153 |G-JECY|---Ar| - - 290 69.9(11000(Q) -
4070A8|G-DHKE|---Ar - - 177 87.9( 4175(Q) -
406250 |G-EUYI|---Ar| - - 299 95.9| 9775(Q) -

Click the Login Box on the top line. You will get the log in prompt. Your responses are shown
in red below. Notes are shown inlue. Things that can go wrong are shownr(ir

login: pi (carriage return)(Ensure this is pi NOT PI or Pi)

password:12345678carriage return) # This is the default Password. It is recommended to
change it during the configuratiofiNote the password will not appear in the command
line as you are typing it.)

pi@ognpaw: $ cd rtlsdrogn (carriage return) # this changes the directory to where the
required files are located

pi@ognpaw: /rtlsdrogn ./PilotAware-OGN.config.st{carriage return) # This runs the
configuration programni
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You may see something like the following:

(21:26:34) FILESYS : Mount RW

Stopping Services

Do not plug in or remove any SDR dongles whilst this configuration script is running.

It is strongly advised to have the SDR's plugged in and then reboot the Pi before running this configuration
script.

Found 2 SDR's:

WARNING: device 0 with serial number: 1090 cannot be found

Most likely the serial number has been altered and the Pi not rebooted before running this script.

Reboot required

If any of the SDR's are lugged into a powered USB hub then the hub will also need to be powered down at the
same time.

Rebooting in 10 seconds

Please rerun config afterwards

If sothe system will reboot so log back on using the allocated IP address and go back to
login: pi (r carriage eturn)
password:12345678carriage return)
$ cd rtlsdr-ogn (carriage return)
$ ./PilotAware-OGN.config.st{carriage return)

You shouldthen seesomething likehis

(21:32:48) FILESYS : Mount RW

Stopping Services

Do not plug in or remove any SDR dongles whilst this configuration script is running.

It is strongly advised to have the SDR's plugged in and then reboot the Pi before running this configuration
script.

Found 2 SDR's:
USB Port Top Left : USB hub or powered USB extension cable dete8i2R detected ID=currently
allocated to OGN/FLA
RM reception on 868Mhz
USB Port Bottom Left : SDR detected Ol@arrently allocated to ADB reception on 1090Mhz
USB Port Top Right : no SDR detected
USB Port Bottom Right: no SDR detected
One SDR is currently configured for OGN and the other is configured feB Ada8ption.
Do you wish to change the SDR(s) configuration [y/N]:

Type inN (carriage return)
If the allocations are wrong the choose Y and change the allocatioBy convention the
Flarm RTLSDR ispositioned in the top left USB sldtvith the ethernet socket to its left)

and should be connected to the Flarm antenna amalve the ID 1. The ADSB RTLSDR is
at thebottom leftand should have the allocation O.
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Ifthe RTL-SDRO6s are not detected this wildl becaus
USB sockets on the Raspberry Pi single board computéFhey may have moved in
transit so push them securely in.

Do you want to set a Password (recommended first time) [y/N]:

It is recommended that you type in a new password rather than the default 12345678.
Choose something that has 8 characters and numbers upper and lower case. PLEASE MAKE A
NOTE OF THIS PASSWORD AS IT CANNOT BE RETREIVED.

Type in Y followed by yonew PASSWOR{[arriage return).

Do you want to change the Station NanSe{upOr) [y/N]:
Type in Y followed by your Station Name (7 Characters (gaxjage return)

Do you want to change the Station LatitudzD.ddddd [y/N]:
Type in Y followed by the station Latitude in Decin{edrriage return)

Do you want to change the Station Longitugk 75833) [y/N]:
Type in Y followed by the station Longitude in Deci(oalriage return)

Do you want to change the Station Altitude AMSL in Metres (77) [y/N]:
Type in Y followed by the station Altitude in Metigarriage return)rhis is the height of the
antennas!

** Altitude GEOID has been calculated from LAT/LONG as GG **
Do you want to change the email address for the station maintainer (keithvinning@gmail.com)

[y/NI:

The altitude GEOIDs an automatic calculation you need do nothing.
Type in Y and change the station maintainer frdolhnnDoe@ Gmail.conto youremail
address.

Do you want to setup WiFi wlan0 [y/N]:

If you are using a PiBith built in WiFi you will be given the option to set up WiFi. This is not
available when using aRilf you want to use WiFi rather than a wired connection and you
are technicallycompetent you can.

Testing--ppm=0--gain=0

The program will now setest the FLARM antenna by logging onto several local GSM
stations. This will allow the program to set an frequency offset to tune the antenna. The
receive gaiwill step through from 0dB to 50dB after which you will see a message similar to
the following but with your configuration sefhe gain receiving the highest number of
stations will be chosen. This is not always 50dB.
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BHHHHHHHHHHH AR SUMMary #HHH

Sation Name is Your Station Name
Station APRS Server is : gpdernetorg:14580
Station Latitude is Your Station Latitude

Station Longitude is Your Station Longitude

Station Altitude AMSL [M] isYour station altitde

Sation Altitude GEOID [M] isY:our Station GEOID

Station SDR PPM is Your StatiorFlarmOffset

Station SDR Gain is Your Station Flarm Antenna Gain

Station SDR Freq Centre is Your Station Centre Frequenc
T Summary S HEHEHE I

Starting Services

(21:54:20) FILESYS : Mount RO
1~/rtlsdr-ogn $

The configuration is now don&o get back to the home page type the IP address into the
command line.

Testing the Installation

Y our station willnextappear on the Open Glider Network Agiye URL of which is shown
here.This may take up to 20 minutes to appear.

-#000000ff, circl

It will also show in the list of sites available here

2d|=
It may take some time to register but not longer than 20 minutes.

Check Transmissidrom the ATOMGRID Ground Station.

To check that the ATOM GRID ground station is working, power up a PilotAware unit outside
and in the immediate location. Ensure that you have configuredPifeAware Unito show
ground stations. This done on the Rosetta configure page.

Once the Rosetta has booted up;

1. The number of ground stations in view will be shown in the top right hand of the
Rosetta RADAR Screen. Thiswaitimallybe 1.

2. The ground station will be shown as an ICON in the centre of the RADAR screen. (You
must have selected show ground stations on your PilotAviRosettato see this)

3. The OGMR station will appear in the list in the Rosetta Traffic Page
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4. The PilotAware withCAO number, Altitude and Distance will be recorded on the
ATOM GRINirtual RADAR Scredn.the diagram belovit is shown a MLATEST
but it will show whatever the flight ID of your PilotAware unit has been set to.

The table below isimilar to what yowvill see on the ATOM GRID Home

Home Metar Radar Login

Version 20200128 : Date 2020-02-13 09:08:13 (71lms) : Station PWWilmcot
P3I(data)=23 MLAT=Connected Internet=Connected

ICAO Reg| Type|Age|Amb(RND/ACT)|GS(KN)|Dist(KM)| Alt(FT)|Uplink
F1267D|MLAT-TEST|-P--1| - - 0 0.0| 209(G) -
3C661A| D-AIPZ|---Al| - - 265 16.6| 6700(Q) -
3C66B8 D-AIUX|---Al| - - 294 34.1(11650(Q) =
406F9A| G-PRPE|---Al| - e 245 43.4[11550(Q) =
A6869C N52AG|---Ar| - - 9 45.6| 750(Q) -
AC9837| N910RW|---Ar| - - 163 65.7| 5600(Q) -
43C8DE ZM504|---Ar| - - 74 89.5| 1925(Q) -
3C5433 D-AEAS|---Ar| - - 207 99.5| 6350(Q) -
4CA9BB o|e=-Ar| - -| 239 99.7(10725(Q) -

At the top of the page is the menu to gain access to the other pages.
METARS a beta release and shows the data for nearby airfields.

RADAR accesses the ATOM Virtual RADAR Page.

Login takes you to the software shell tonfigure the software and run diagnostic
programmes.

The followingdata is shown below the Menu.

Version 20200128 This is the software version currently running. New versions will be
downloaded automatically via the internat.

Date and Time Current D& and Timancluding server response time.

Station. The Station name allocateth this example it is PWWilmcote.

P3I DataThe number of PilotAware packets received today.

MLAT Connected means receiving MLAT data

Internet. Connected means connected to the internet.

Line 1 of the matrix shows the PilotAware unit being received by the ground station showing
that it is receiving data from PilotAware units. Designated as a PilotAware (P) being picked
up locally (I). The altie shown is the height above sea level and it is GPS (G) ddateed

On the PilotAware Rosetta RADAR screen the ground station will be shown as active in the
top right hand banner and also in the centre close to the test Rosetta.
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09:31 Thu 13 Feb 1% .

< (O A paw.local e M + O

CheckReceptiorfrom The ATOM GRID Ground Station.

The ATOM GRID ground station will pick up transmissions from aircraft equipped with any of
the following transmitting avionics.

PilotAware

FLARM

ADSBout (1090MHz)

ModeS ( 1090MHz) T

Mode-C is detected but camnt be shown on the screen as it

tf For the Mode S transmissions to work there
stations in the arealhere are over 1000 installed in the Uikstallation of more
inexpensive 360 RADARceivers around your site (10Kms) witiprove the MLAT
availability and see aircraft at lower leve@@ontact 360RADAR.
https://signup.360radar.co.uk
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ATOM GRID Home Page

Here is an example of the ATOMd3Home Pagen operation.

Home Metar Radar Login

Version 20200128 : Date 2020-02-13 10:26:57 (70ms) : Station PWWilmcot
P3I(data)=5510 MLAT=Connected Internet=Connected

ICAO Reg| Type|Age|Amb(RND/ACT)|GS(KN)|Dist(KM)| Alt(FT)|Uplink
F1267D|MLAT-TEST|-P--1| - = 0 0.0[ 206(G) =
405B19| G-MOOV|---al| - = 0 0.0| 850(0Q) 2
F33567 UNDEF |-P--1| - - 0 0.0| 236(G) =
404E81| G-RVJIW|-P--1| - = 1 0.1 196(G) -
4CAF94|  4CAF94|---a1l| - -| 245 18.8| 5350(Q) =
4070E7| G-JZHT|---Ar| - = 190 22.4| 2475(Q) =
43C6F9 22336|---Ar| - -l 274 39.4(10200(Q) -
407962 -|--M-1| 2[0.10/0.06 NM| 102 40.6| 3025(Q) =
404708| G-TRNG|--M-1| 6[0.30/0.15 NM 88 50.9| 3600(Q) &
406FA3| G-FICH|---Ar| - - 92 68.3| 2100(Q) »
43C8E6 ZM512|---Ar| - - 61 75.7| 5150(Q) -
DDOALA -{o-=-r| - 2 60 75.8| 4324(G) N
40263E| G-BMJD|---Ar| - = 48 76.0| 1600(Q) =
403BF5| G-BWXT|0---r| - = 105 78.4| 1476(G) -
43C8ED|  43C8ED|---Ar| - - 84 79.7| 1925(Q) -
DD092F -lo---r| - = 84 79.8| 1217(G) >
43C8ES8 ZM514 |---Ar| - - 109 81.4| 1900(Q) =
402723| G-BMTJI|-P--r| - - 72 82.9| 1420(G) -
400EE4| G-BYVG|O-—-r| - N 114 85.9| 2552(G) -
400EDO| G-BYUL|0O---r| - = 103 87.9| 2562(G) =
43C8DE ZM504 |---Ar| - - 72 89.4| 1700(Q) -
43C8F5| 43C8F5|---Ar| - - 73 90.2| 1900(Q) -
400EE5| G-BYVH|0O--Ar| - = 69 90.9| 7395(G) =
4CC27E| TF-1SP|---Ar| - -l 275 94.3| 9000(Q) =
4071B9| G-PRPH|---Ar| - o 175 95.9(10000(Q) -
400ED1| G-BYUM|O--—-r| - = 90 97.6| 4425(G) -
A8SD3B4| N668UA|---Ar| - -| 280 100.6|10975(Q) =

Column 1 shows the ICAO code of the received aircraft
Column 2 shows the Registration of the received aircraft
Column 3 shows the type of transmission being received

Key
O = FLARM
P = PilotAware
M = MLAT i.eMode-S
A = ADSB

| shows that the reception is local ie being picked up by this ATOM GRID station
r shows that the reception is being sent from another local ATOM GRID station

Please check that you are receiving PilotAware transmissions, Flarm transmsisnd ADSB
transmissions within 30 Km.

MLAT derived traffic will only be detected when the MLAT feed is available.
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Other Columns in the Home Page

Column 4 shows the age of the received transmission useful for MLAT data
Column 5 shows the ambiguidf the MLAT data useful for MLAT data

Column 6 shows the distance of the received aircraft from the ground station
Column 7 shows the altitude of the received aircraft. G (GPS) Q (BARO)

Rebroadcast
When a FLARM target is detected its latitude and longitude will Heoadcast.
When an MLAT target is detected then its latitude and longitude will be rebroadcast

Rebroadcasts will only happen if there is a PilotAware unit in the area to pick it up. This
minimises the amount of bandwidth used. If there is no one there to receive transmissions
we will not send them.

Column 8 shows you the detail of the PilotAware gped aircraft that is enabling
requesting the uplink.

Please note as the ATOM is primarily for GA aircraft use the altitude reported on the home
page is limited to 12000 ft. This then declutters the commercial air traffic operating above
this height whichs of little or no interest. The Virtual Radar screen is given information on
aircraft at all heights and its display is configurable for convenience.

ATOM GRID RADAR.

PilotAware ATOM Unit also provides a ground based RADAR system that can be used for
Siwational Awareness if allowed lypur National Aviation Authorityit is currently an
unapproved system the UK.

The ATOM Unit provides input for an internal suite of open source software called Virtual
RADAR Server. This is not PilotAware softwaresanddd by permission.

To access the Virtual RADAR Server scresna browser equipped computgged onto
the same LAN (wired or WIFI) and type in the allocated IP address. This will be something
like 192.168.0.14.

If your browser supports it yocan just type in the hostname.local. If you have not changed
the hostname this will be ognpaw.local. Multiple computers can access the ATOM Unit
simultaneously thus providing a café monitor if required.

Select RADAR from the top menu and after about 3@isds you will see something like the
following.
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((E«K)))PilotAware

oo Pituears com

N 360
Wilmcote . (ATOM) Air Traffic Overview & Management

ATOM GRIRadar, will give you real time data (negligible delay) of all PilotAware, FLARM
and ADSB equipped aircraft in your region. This will be typicaiB0B@n for PilotAware and
FLARM equipped aircraft and 100Km for ADSB equipped aircraft depending on theoheigh
the target aircraft. In addition, Mod& aircraft that are being interrogated by Secondary
Surveillance Radar (SSR) will also be shown on the screen with the normal limitations of
multilateration (MLAT).

These are

(i) The target ModeS aircraft musbe interrogated by Primary RADAR. This may not happen
below 600ft.

(i) There will be a delay of between 1 and 10 seconds for the MLAT trace to be refreshed.

Configuring Virtual RADAR Server

At the top left cornerof the VRS screethere is a menu whitwhen activated allows
configuration of the screen. The menu has several options.

It is not intended to go through each menu here as they areesgifanatory. However, at
the high level they are:

General

This allows the user to configure the centretloé map on your current or other location
and chose the units for the heights speeds etc.
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Map

Allows the user to apply distance rings choose colours etc 17

Aircraft

This allows a multitude of parameters to be set for the target aircraft detected.
Lig

This allows the aircraft list to be configured

Filters

The filters page allows the user to generate a range of filters for customising the display. Full
operating instructions are available at

http://www.virtualradarserver.co.uk

Please remember as good the ATOM GRIMRS is this must not be used for air traffic
management, control or guidance.

Before MLAT traffic will appear on the VRS Screen this facility has to be unlocked by
360RADAR. To get this unlocked please request this in an emaih{@ pilotaware.com

Summary

The correctly installed PilotAwa ATOM GRID network will rebroadcast@dially captured
Flarm equipped gliders to PilotAware equipped aircraft. When there are sufficient ATOM
stations installed and connected to the GRID in France then each station will rebroadcast
positions to othemearby stations via the internet increasing the reach. This includes ADSB,
FLARM, PilotAware and MLAT traffic.
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Addendum
Parts Requiretb build anATOMGRIDuplink

The parts belovhave been used successfully.

Part Supplier

Raspberry Pi 2B | Provided fee of Chargéy PilotAware as long as stocks are available.
P3i Radio Bridge | Provided fee of Chargéy PilotAware as long as stocks are available.
Case Provided fee of Chargéy PilotAware as long as stocks are available.
RTLSDRrequired | The® are available from

(1) for FLARM
(2) for 1090 https://www.amazon.co.uk/Nooele®NESDSMArtSDRR820T2
Based/dp/BO1HAB642SW/ref=sr 1 27?crid=19MZD3SVNOHB&keywords=nooelec+sdr+dor
d=1569836681&sprefix=Nooelec%2Caps%2C141&x5r=8

Please note that you will have to remove the aluminium enclosures for both of these to fit
the Pi this is OKOtherRTESDR’ s ar e a v aiMU8Tohoase dneothatuses thg
RTL2832U & R820T2 chipsets

Pigtail. You can
choose to use a https://www.amazon.co.uk/BewinneConnectiorMilitary-ApplicationsAntennas
pigtail to connect | gefault/dp/BO7PGPYY6R/ref=sr 1 fkmr0 2?keywords=Ntype+to+SMA+pigtaiB&RER1156

between the CeAx o
cableand the RTL 9837131&sr=&-fkmr0

SDR. Make sure the
end connedbns are
correctfor the
RT:SDR you have

chosen
CoAx Cable https://www.wifi -antennas.co.uk/hdf40@oaxiaicableper-metre.html
N-Type https://www.wifi -antennas.co.uk/rype-male-crimp-connectorhdf400.html

Gonnecta Male
N-Type Connector| https://www.wifi -antennas.co.uk/rype-female-crimp-connectorhdf400.html
Female
N-type Male to https://www.wifi -antennas.co.uk/smanale-to-n-type-male-adaptor.htmi
SMA

HDF 400 Crimp | https://www.wifi -antennas.co.uk/catalogsearch/result/?g=crimp+tool+HDF+400
tool
SD Card https://www.amazon.co.uk/SanDisklicroSDH&Viemory-Label
Change/dp/B001DOROGO/ref=asc_df BO01DOROGO/?tag=googshopuk
21&linkCode=df0&hvadid=309924738384&hvpos=1o0l&tw=g&hvrand=455651977643599
2955&hvpone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdI=&hvlocint=&hvlocphy=1007082&
rgid=pla309497947842&psc=

RPi Charger https://www.amazon.co.uk/Raspber?iPoweradapter

UK/dp/BO1CCR5P8U/ref=sr 1 5?s=commise=UTF8&qid=1533245620&sF=1
5&keywords=Raspberry+Pi+charger

Ethernet cable https://www.amazon.co.uk/CSEthernetGigabit1000Mbit
compatible/dp/B00J3UYNII/refrsl 6?s=computers&ie=UTF8&qid=1533245968&sr=1
6&keywords=Ethernet+cable
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https://www.amazon.co.uk/Nooelec-NESDR-SMArt-SDR-R820T2-Based/dp/B01HA642SW/ref=sr_1_2?crid=I9MZD3SVNOHB&keywords=nooelec+sdr+dongle&qid=1569836681&sprefix=Nooelec%2Caps%2C141&sr=8-2
https://www.amazon.co.uk/Nooelec-NESDR-SMArt-SDR-R820T2-Based/dp/B01HA642SW/ref=sr_1_2?crid=I9MZD3SVNOHB&keywords=nooelec+sdr+dongle&qid=1569836681&sprefix=Nooelec%2Caps%2C141&sr=8-2
https://www.amazon.co.uk/Nooelec-NESDR-SMArt-SDR-R820T2-Based/dp/B01HA642SW/ref=sr_1_2?crid=I9MZD3SVNOHB&keywords=nooelec+sdr+dongle&qid=1569836681&sprefix=Nooelec%2Caps%2C141&sr=8-2
https://www.amazon.co.uk/Bewinner-Connection-Military-Applications-Antennas-default/dp/B07PGPYY6R/ref=sr_1_fkmr0_2?keywords=Ntype+to+SMA+pigtail+RG316&qid=1569837131&sr=8-2-fkmr0
https://www.amazon.co.uk/Bewinner-Connection-Military-Applications-Antennas-default/dp/B07PGPYY6R/ref=sr_1_fkmr0_2?keywords=Ntype+to+SMA+pigtail+RG316&qid=1569837131&sr=8-2-fkmr0
https://www.amazon.co.uk/Bewinner-Connection-Military-Applications-Antennas-default/dp/B07PGPYY6R/ref=sr_1_fkmr0_2?keywords=Ntype+to+SMA+pigtail+RG316&qid=1569837131&sr=8-2-fkmr0
https://www.wifi-antennas.co.uk/hdf400-coaxial-cable-per-metre.html
https://www.wifi-antennas.co.uk/n-type-male-crimp-connector-hdf400.html
https://www.wifi-antennas.co.uk/n-type-female-crimp-connector-hdf400.html
https://www.wifi-antennas.co.uk/sma-male-to-n-type-male-adaptor.html
https://www.wifi-antennas.co.uk/catalogsearch/result/?q=crimp+tool+HDF+400
https://www.amazon.co.uk/SanDisk-MicroSDHC-Memory-Label-Change/dp/B001D0ROGO/ref=asc_df_B001D0ROGO/?tag=googshopuk-21&linkCode=df0&hvadid=309924738384&hvpos=1o1&hvnetw=g&hvrand=4556519776435982955&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=
https://www.amazon.co.uk/SanDisk-MicroSDHC-Memory-Label-Change/dp/B001D0ROGO/ref=asc_df_B001D0ROGO/?tag=googshopuk-21&linkCode=df0&hvadid=309924738384&hvpos=1o1&hvnetw=g&hvrand=4556519776435982955&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=
https://www.amazon.co.uk/SanDisk-MicroSDHC-Memory-Label-Change/dp/B001D0ROGO/ref=asc_df_B001D0ROGO/?tag=googshopuk-21&linkCode=df0&hvadid=309924738384&hvpos=1o1&hvnetw=g&hvrand=4556519776435982955&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=
https://www.amazon.co.uk/SanDisk-MicroSDHC-Memory-Label-Change/dp/B001D0ROGO/ref=asc_df_B001D0ROGO/?tag=googshopuk-21&linkCode=df0&hvadid=309924738384&hvpos=1o1&hvnetw=g&hvrand=4556519776435982955&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=
https://www.amazon.co.uk/SanDisk-MicroSDHC-Memory-Label-Change/dp/B001D0ROGO/ref=asc_df_B001D0ROGO/?tag=googshopuk-21&linkCode=df0&hvadid=309924738384&hvpos=1o1&hvnetw=g&hvrand=4556519776435982955&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=
https://www.amazon.co.uk/Raspberry-Pi-Power-adapter-UK/dp/B01CCR5P8U/ref=sr_1_5?s=computers&ie=UTF8&qid=1533245620&sr=1-5&keywords=Raspberry+Pi+charger
https://www.amazon.co.uk/Raspberry-Pi-Power-adapter-UK/dp/B01CCR5P8U/ref=sr_1_5?s=computers&ie=UTF8&qid=1533245620&sr=1-5&keywords=Raspberry+Pi+charger
https://www.amazon.co.uk/Raspberry-Pi-Power-adapter-UK/dp/B01CCR5P8U/ref=sr_1_5?s=computers&ie=UTF8&qid=1533245620&sr=1-5&keywords=Raspberry+Pi+charger
https://www.amazon.co.uk/CSL-Ethernet-Gigabit-1000Mbit-compatible/dp/B00J3UYNII/ref=sr_1_6?s=computers&ie=UTF8&qid=1533245968&sr=1-6&keywords=Ethernet+cable
https://www.amazon.co.uk/CSL-Ethernet-Gigabit-1000Mbit-compatible/dp/B00J3UYNII/ref=sr_1_6?s=computers&ie=UTF8&qid=1533245968&sr=1-6&keywords=Ethernet+cable
https://www.amazon.co.uk/CSL-Ethernet-Gigabit-1000Mbit-compatible/dp/B00J3UYNII/ref=sr_1_6?s=computers&ie=UTF8&qid=1533245968&sr=1-6&keywords=Ethernet+cable
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Mechanical timer | https://www.amazon.co.uk/PowerMaste438242PlugMechanical
Timer/dp/BO0070UQB48/ref=sr 1 29?ie=UTF8&qid=1533246329&sr=8
29&keywords=mechanical+timer

FLARM Antenna | ogn@pilotaware.com
or https://fihuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni
antenna/1130137384/868MH8dBiomni-baseantennafiberglassantennaN.htm

PilotAware ogn@pilotaware.com
Antenna or https://fihuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni
antenna/1130172675/868MHZ-dBrOmniAntennafiberglasssantennaN-F.htm

1090Mhz antenna| ogn@pilotaware.com
or https://fihuahong.manufactuer.globalsources.com/si/6008806990472/pdtl/Omni
antenna/1130172675/1090MHZ-dBFOmniAntennafiberglasssantennaN-F.htm

Parts for The 3 Antenna Array Support

The parts required for building the 3 Antenna Array described earlier are:

110 ft1.5" pole

2 pole mounts

1 1"cross member cut to size.

2 antenna brackets

With these you can produce the 3 antenna array below this. (use the remainder of the 1 inch aluminium to
produce the small vertical stub on the right hand side for the 1090 antenna). The PilotAware antenna is on the
left and the Flarm antenna is in the centre.
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https://www.amazon.co.uk/PowerMaster-438242-Plug-Mechanical-Timer/dp/B007OUQB48/ref=sr_1_29?ie=UTF8&qid=1533246329&sr=8-29&keywords=mechanical+timer
https://www.amazon.co.uk/PowerMaster-438242-Plug-Mechanical-Timer/dp/B007OUQB48/ref=sr_1_29?ie=UTF8&qid=1533246329&sr=8-29&keywords=mechanical+timer
https://www.amazon.co.uk/PowerMaster-438242-Plug-Mechanical-Timer/dp/B007OUQB48/ref=sr_1_29?ie=UTF8&qid=1533246329&sr=8-29&keywords=mechanical+timer
mailto:ogn@pilotaware.com
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130137384/868MHz-9dBi-omni-base-antenna-fiberglass-antenna-N.htm
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130137384/868MHz-9dBi-omni-base-antenna-fiberglass-antenna-N.htm
mailto:ogn@pilotaware.com
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130172675/868MHz-7-dBi-Omni-Antenna-fiberglasss-antenna-N-F.htm
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130172675/868MHz-7-dBi-Omni-Antenna-fiberglasss-antenna-N-F.htm
mailto:ogn@pilotaware.com
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130172675/1090MHz-7-dBi-Omni-Antenna-fiberglasss-antenna-N-F.htm
https://fjhuahong.manufacturer.globalsources.com/si/6008806990472/pdtl/Omni-antenna/1130172675/1090MHz-7-dBi-Omni-Antenna-fiberglasss-antenna-N-F.htm
https://www.toolstation.com/tv-aerial-satellite-dish-pole/p81967
https://www.toolstation.com/tv-aerial-fixing-kit/p69098
https://www.toolstation.com/tv-aerial-satellite-dish-pole/p64731
https://www.ebay.co.uk/itm/2-x1-Mast-Clamp-Pole-Aerial-Radio-FM-Satellite-U-Bolt-Bracket-Extension-2x1-AC/202740581033?ssPageName=STRK:MEBIDX:IT&_trksid=p2057872.m2749.l2649
https://www.ebay.co.uk/itm/2-x1-Mast-Clamp-Pole-Aerial-Radio-FM-Satellite-U-Bolt-Bracket-Extension-2x1-AC/202740581033?ssPageName=STRK:MEBIDX:IT&_trksid=p2057872.m2749.l2649

Building and installing BilotAware ATOMSGRID Uplink to detect and-teansmit glider and
Mode-S MLAT locations March 2020.

Other Useful Hardware

https://www.toolstation.com/shop/Electrical/d190/TV+%26+Satellite/sd3084/TV+Aerial+%
26+SatelliteDish+Pole/p39913

https://www.tool station.com/shop/p69098

https://www.wifi -antennas.co.uk/antennavall-mount-kit-with-z-bend-stand-off.html

https://www.screwfix.com/p/labgeas29924lab3m-aeriakmast/32094

If you need further informatiomgn@pilotaware.com
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