APRS - The Automatic Position Reporting System


The age of the satellite is finally here. Satellite phones are now no larger than a normal cellular phone with a call cost not much higher than normal mobile calls. And thanks to these satellites and a GPS receiver costing a couple of hundred dollars we can tell where we are in the world with an accuracy measured in meters. And we are starting to use these devices whilst driving for navigation





But why bother? I usually have a good idea of where I am, and where I am going. And if I don’t know where I am, I work it out somehow. It is often more useful to let other people know where you are and where you are going. APRS, the Automatic Position Reporting System allows you to do this.





With Internet connections to APRS users are starting to place maps showing where they are onto their home pages. If you are late for a meeting it is a simple matter for the other people attending to hop onto the Internet to see where you are.





That is just one of the uses behind APRS





APRS was developed in the 1980’s and early 1990’s by Bob Bruninga, WB4APR, at the US Naval Academy in Anapolis in the USA. Although at the time a GPS receiver cost about as much as a small car, he knew they were going to get cheaper. And they did.


Bob recognised the problems experienced with Packet Radio when trying to distribute information. With normal packet radio error detection and acknowledgments take up much transmission time - especially when conditions are poor. He realised that operating in unconnected mode not expecting acknowledgments using ‘UI’ frames would have advantages.


Generally the information sent with packet radio is important and would be missed if packets went missing. Mail messages contain a lot of new information and would cause concern if lost. Position reports are different. Most of the time it is better to send a new position than another attempt at retransmission of an old position. Both take the same time to transmit, but newer information is what is important.


Position reports are generally timed to be sent every few minutes when the station is moving and every few hours when the station is stationary. However ocasionally you may need to know what stations are in a certain area or where a certain station is. APRS can request reports from these stations again using broadcasts.





Geographic Information System (GIS) for Ham Radio


GIS systems can be used whenever you want to store information about the location of an object, and any details about that object. Organisations such as telephone and electricity companies are starting to use GIS to map locations of cables and objects such as transformers and telephone exchanges. Once the locations of objects are known and kept up to date, their management and maintenance generally becomes cheaper and easier.


A GIS system has recently been installed for the Ambulance Service in Victoria tracking all Ambulances and where the location of any emergency calls. The controller can then work out which ambulance is closest saving lives. It can also keep the caller up to date on the time of arrival for the ambulance.


APRS is quite similar, but is even more versatile. It can keep tabs on any object that can be placed on a map. Unlike the ambulance service an APRS network does not rely on a repeater network. Any APRS station can automatically be used as a repeater.





APRS in Australia


Until very recently there was essentially no APRS activity in Australia at all. This changed in October last year when Sydney amateur Darryl Smith VK2TDS presented a paper at the ARRL Digital Communications Conference in Baltimore, USA. Apart from having a chance to see APRS first hand, Darryl had a chance to see how APRS was used in the Atlanta Olympics. This basically set the scene for what had to be done next.


So when the WIA came to set up an Sydney 2000 Olympic Committee Darryl was an obvious choice to participate. Since then the process of setting up the NSW APRS network has been an activity of the Sydney 2000 Committee through an APRS sub-committee. With a charter to promote APRS operations in Australia the committee is working with groups and individuals world wide to ensure that Australians are not left behind.


And for those who do not fully support the WIA will be happy to know that there are WIA members and non-members on the committee. 


APRS Used in the Atlanta Olympic Games


The versatility of APRS was seen in the 1996 Summer Olympic Games in Atlanta in the USA. When the organisers discovered the problems they faced with providing video signals from motorcycles during the Marathon, they contacted he developer of APRS for help. Bob, WB4APR then contacted Ralf Fowler, N4NEQ, an employee of Coca Cola to assist.


In the next 10 days, Ralf and a band of assistants set up a special APRS network in Atlanta consisting of a base station, 5 helicopters and 5 motorcycles and a number of other vehicles. These stations operated on a UHF frequency resumed for the Olympic Games. Despite the frequency, this really was an Amateur Radio network.


The frequencies used in the Olympics were actually normally used by two UHF TV stations, and were resumed for the period of the Olympics. All ham radio frequencies were left untouched.


Once the TV stations at the International Broadcast Center saw APRS used for positioning the helicopters, they realised the power of the system. The poor announcers were trying to read street signs during rehearsals so that they could tell the audience where the runners were up to. 


So the TV stations simply grabbed the output of the APRS computer and added a bit of colour, then broadcast this signal to the world. Viewers would remember the maps of the marathon course with the position of the runners and the slope of the terrain coming up. That was APRS with a bit of work from professional video paintbox.


MIREX - The MIR Amateur Radio Experiment


With the increased popularity of APRS, many users are experimenting sending unacknowledged packets as a way to cut down on channel congestion. So early this year the Russian Space Station MIR was opened up for an APRS experiment.


During each pass over the USA, APRS users were encouraged to send location reports to MIR on it’s normal packet radio frequency. During the 6 passes, over 100 users contacted MIR in this manner. This would have been impossible if MIR needed to acknowledge each packet.


Investigations are even being made into placing APRS onto a solar powered car, and using the solar powered MIR to relay the position reports as it passes over head.





The MIC-Encoder


The MIC-Encoder or MIC-E must be one of the most brilliant pieces of hardware to come out for a long while. Whilst simple to operate, it is extremely powerful. But I am getting ahead of myself.


In 1995, Bob recognised there were times when a TNC was an overkill, and an unnecessary expense. He also realised that if APRS was to be universally accepted, it needed to be used on voice repeaters whilst hams were driving around. He reasoned that the best way to do that was to transmit a location report at the END of a voice over on the repeater. 


Doing it at the end has several advantages. Firstly, there is no delay needed before people can start talking. At the end of the over, the MIC-E keeps the PTT engaged whilst it sends it’s report. And since the transmitter is already keyed from the voice transmission, no TX-Delay is needed, which would normally consume most of the packet.


Bob also saw that an intelligent user interface was needed whilst driving. So the MIC-E got a switch on the front to select a message to be sent with the packet. Normally the message would be something like ‘Available’, ‘On Station’, or ‘In Transit’. However in case of emergency a message would be sent to all stations informing them. In addition, any APRS software being used to monitor the frequency will open a map centred on the location the message came from. 


This would be useful in a WICEN activation during bush fires. If a WICEN station was in danger all it would need to do would be to set the position to emergency and key the mic. Help could then be immediately sent. And since the map is centred on the station in danger, all nearby stations would appear on the map showing who could give assistance, or who was also in danger.








Often during emergency situations there will be no repeater that can relay messages. Since APRS relies heavily on alias call signs emergency repeaters are easy to set up. Placing a radio and TNC wherever convenient is all that is needed. No configuration will be needed provided the TNC has an alias callsign of WIDE. As soon as this digi-peater is turned on, it will start repeating any packets that it hears and has never heard before.





Weather Stations and Tracking


In the USA, tornados are quite common during the summer months. Tracking tornados involves large numbers of people. The US National Weather Service (NWS) tracks severe storms and relays the information to local areas. APRS can track these storms through broadcasts from the NWS and warn APRS users of approaching storms. 


In addition, any APRS user can add objects onto the APRS map that can be seen by any APRS user in the area. These objects could include the current position of a tornado, or the front of the storm. As someone else gets more up to date information, they can then update the position and have it broadcast in a similar way. The information need not come straight from the location of the APRS station. An APRS user listening in on a repeater can easily relay the information to APRS.


An APRS Repeater Network


In terms of frequency management APRS is quite bizarre. ALL APRS repeaters should be on the same frequency nation wide. This is quite different to voice repeaters and also to also to normal packet stations. 


APRS repeaters get set up so that they can only hear one or two other repeaters. Doing anything else causes problems. Any holes in APRS repeater coverage can be filled in with small relay stations rather than a ‘WIDE’ digital repeater as they are called.


APRS uses a rarely used feature in TNC’s known as Alias Callsigns. TNC’s are set up with their own legally asigned callsign, but repeaters are also set up with a couple of extra aliases - ‘WIDE’ and ‘RELAY’. If the TNC recieves a packet to either of these callsigns, it substitutes it’s own and retransmits the packet. This way transmitting stations just need to set up there transmissions to go via ‘WIDE’ without needing 
