AIS Saves Lives!

By JuligGonzale$/K3FOWL and J@onzaled/K3YSP

If you live near the coastndwould like to be part of a global networkakinga voluntarycontribution to the safety
and security of shipping; orybu arejustone of the millions okeenexperimenters who boughd Raspberry Pi
single boarccomputerandstill haveit sitting in thebottom drawerat home then this articlemight beof interest

In September last year we were invited by Jeff 9V1AS to give a talk at the Singapore Aadieand Transmitting
Society(SARTST hefirst speakerthat eveningwasMr. Will Ellison of Solis Marine Consultaritgillgave an
excellent presentatiombout the work of his organisatiginvestigating maritime safety incidents and the need to
expandthe globalnetwork of costalAutomatic Identification Syster\(S receiving stations

Will explained thaAlS is a vessel tracking systemmpulsorilyfitted to vessels of 300 tonnes or mgnased to send
their position, course, speeetc. to nearbyshipsand to costal shore stations. AlS, which is a secondary system to
radar,is usedextensivelyfor navigation collision avoidance, fleet monitoringiaritime securityaccident
investigationand search and rescue. It idiae-of-sight, VHF systensupported byGovernment, commercial and,
incredibly, pivately-owned shorestations These stations r ecei vtenthehuploasiihi p’
to AIS servers over the Intern@ithere are a number oAIS serveraround the world includingyww.aishub.nef
www.marinetraffic.comwww.pocketmariner.comandwww.shipfinder.conto name a few. 8me share thalata

you upload for freesome provide receiving station informati@amd someprovide access to redime and historical
data for analysisThey alsohaveweb-based,desktop andnobile appsso that you can viewour AlSlataon a map

If you browse to any of these web sitgsu can experiencthis amazingsystemfor yourself. Click on a ship, agdu
cansee all its detaildf the location orcallsign of the receiving shore statiis displayed, you can click on itdee its
coverage and receiving statisties example is shown figurel.
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Figure 1 — AIS Vessel and Station Information

Now, it is true that the coastal system has recently been augmented by sabelbted AIS receivers, which now
provide midocean vessel tracking, but this emerging technology has yet to achieve the high availability and low
latencyof the fixed shorestations. Coverage is so important that some AIS operators even offer free receivers to
prospective stations located in poopbverage areas.


http://www.aishub.net/
http://www.marinetraffic.com/
http://www.pocketmariner.com/
http://www.shipfinder.com/

After the presentation, w askedWill why this topic wasapplicable to Amateur Radio operators. He said quite simply
that radioamateurs had thenecessanantenna masts, time and expertisequiredto build and operategheir own

AIS receiving statiofMheyare quite literally an untapped resource in the globaégt forbetter maritime security

and safety.

Wethen discussed the availability stiitablehardware and software and the complexity and colbuilding an AIS
receiverkit. AlthoughDVBtelevisiondongleshad beenusedfor thisin the pastat the time they suffered fronpoor
frequency precision and temperatustability. And the software typically based othe gnuradiosuite wo ul d n ' t
on the inexpensiveRaspberry Riomputer. Although more elaboratekits were commerciallyavailable foraround
$300.So,at the time, it seemedo be beyondthe scope of a typical Amateur Rasvweekendproject.

I't wasn’t un éerevisiedthe degmand fter abit lofaGboglingve happened uporaworkable solution:
These daysjou can geRTESDR donglesith atemperature-compensatectrystaloscillator (TCXQ@yith 1ppm
frequencyprecision So that takes care dhe drift and tuning problems. Thenevoundan optimisedRTEAIS
demodulato¥decoderprogramwhichd i dn’ t r e q u isenésAl§datadirextly to an AéSrsefver Wh at ' s
more, we tested it andound it would runreliablyon our 2012vintageRaspberry Riersionl board Thehardware
setupwe usedis shown irFigure2. The parts shown can be obtained new for under $100.
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Figure 2 — AIS Receiver Project

Sq we beganour ownAlS receiver projg by first setting up a receiving statin acount on one of the AIS serveis
wasquite simple.After entering your callsign and location they send you -@madl providingthe IP address and port
numberyou need touseto send them your AIS data

Then we downloaded thdatest Raspbiaidessialisk imagerom www.raspberrypi.orgonto a PGand copiedit to an
8GB SD cangsing Win32Diskimager. Note: You will neadiaro SD card you are usinghe Raspberry Rior 3.
The Jessie distributiogppears tacontain a lot more support for RTL dongles thandhiginalWheezy one did.

We plugged the SD card into the @&nnectedup an HDMI monitor and then a USB keyboard, USB mouse and USB
WiFi dongt via a smalipowered USB hulfa necessity for the Rersionl boards asmany will remembex. The

system was powered up aridbooted to the desktop. Afteour locale and WiFi settings were entered, thestem

was configured to start ujm terminalmode and was tgooted. Then over the Internetviathe WiFi dongleand our

home WiFi routerthe system software was updated and the fAT& program and its dependencies were
downloaded and compiled. Some atdtartup commands were added to the terminaigdile and then the unit was
shutdownagain

All that remained was toemove the hub ando connect the WiFi and RTBDR dongles directly to the FPhe system
was powered upthis timevia a 12V battery and a 12V to 5V USB DC/DC conwfiter an antema connected to

the RTESDR dongle we could st receivedAlSdata, which arecalledNMEAsentencesdisplayed on the screen.

By logging into the AIS server werifiedthat our datawas also being uploadembrrectlyand we could review our
receiving statiorcoverage andtatistics The AIS receiver operation, including RNIB output message statistics,
coverage area and patteris shown irFigure3,al ong wi t h Pocket maripner’ s Boat


http://www.raspberrypi.org/
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Figure 3 - AIS Receiver Operation

Al t hough the new system worked “out of the box” som
with a prograih,cabkiad akabichtamebile phone tower as
our two new RTASDR dongles were off frequency by +2ppm. The correctieZppm was entered on RAAIS

command line and the device restarted. To confirm the value, we fawynidial and error that the receiver would

work with an offset from7ppm to +4ppm, with a mean value df.5ppm. Se2ppm was actually close enough! It
also indicated that other, | ower precisiagn,ardbaumdgl’ es



Anotherusefuloptimisation is to run gprogram calledAIS Dspatcherfrom AISHUB. This brillialitle program
down-samples the AIS datsy removing duplicattNMEAsentencesefore uploading them to the AlS servbiote
that eachvessekendsthe sameNMEAsentenceon two different frequencies161.97MHzand162.023Hz. The
RTEAIS receivemonitorsboth frequencies simultaneousliRemoving the duplicatsentencesan reduceyour
upload bandwidth by as much as 5084S spatcheralsolets you uploadhe datato asmany asl2 different AIS
servers.You mightvonder whythis issoimportant?Well, t turns out that some AIS servedlsn't like to share your
AIS datdor free. Thats not fair, so with AIS Dispatcher you cagate multiple AIS server accounts and upldad

them all!

We decided topackageour AlS receivein an ABSweather-proof enclosuresothat it couldbe mounteddirectlyon
the antennamast Since ituses WiFi there was no need farouting long coaxialor Ethernet cableshrough the
window. The urit, which drawsonly 2 watts,could berun from a 12V plug pacsverathin, two-coreflex. Betterstill
we could use @5W solar panel2A solar charge controlland 20AH SLA battety power the systentontinuously

The completed unit is shown Kigure4.
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Figure 4 — Completed AIR receiver unit



The receiverequires al62MHzverticallypolarisedantenna. The antenna patterofni-directional oruni-
directional) needs to suit yodocation Again the Internet has numerous exampieshome constructorsincluding
a coaxcollinear, a slim JIM and an assortment of ya§jibandpaséilter isalsorequiredif strong nearby
interference is presentWe mounteda collinear antennand the entosureon a 6.5m masitThe results have been
completely satisfactory-ora parts list ananore detailed, stegby-step, build instructiongplease visit us at
www.sarcnet.org



http://www.sarcnet.org/

