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Introduction

APRS-Go implements APRS™ for the Windows Mobile (version 2003, 5, 6, etc.) operating system.  There are many sources of information about APRS on the internet, and it is assumed that you have obtained some familiarity with this mode of amateur radio operation.   An introduction to APRS can be found at http//:www.ei7ig.org/files.  APRS-Go can also be used without an amateur radio, using a GPS receiver attached to a Windows Mobile device.  
APRS-Go gives you the option to use OpenStreetMap map tiles, or you can create your own maps from standard image files (e.g., bitmap, JPG, .PNG).   
Using OpenStreetMap tiles, there is no need to calibrate your maps.  Simply cache the maps you desire onto a desktop PC using OSM_for_APRS-Go.  Then, copy the cached map tiles to your PDA or SmartPhone, and you are ready to go.  APRS-Go creates a "slippy map" out of the tiles, and you do not need to be connected to the internet while using it.  

You may create your own maps from other sources.  Using the built-in map calibration screen, you need to specify the latitude and longitude of two points on the map.  Using your own maps, APRS-Go allows two levels of detail, and automatically links the more detail level maps to the higher level maps.  
Non amateur radio users of APRS-Go may skip any discussion of TNC (Terminal Node Controller) and APRS.  The relevant portions of the User Manual for such users are the Sections “Connecting to the GPS”, and discussion the map creation.

Station Configuration
APRS-Go is known to have been successfully used with the Kantronics KPC-3+, Kenwood D7 rigs, and Byonics Tiny Trak4 in UI TNC mode.  We expect it will work with many other combinations of TNC and radio. 
Two GPS/TNC/Radio configurations are supported:
1. GPS and TNC connected to a PDA through separate serial ports;

2. GPS connected to TNC, and TNC connected to PDA through serial port.

The following interesting facts were discovered while testing various configurations and models of PDA:
· HP iPaq units allow only one Bluetooth serial connection at a time.  If you intend to use configuration 1 on an HP iPaq, you will need at least one hard-wired component.  For example, a GPS on a CF card works well.
· The newer iPaq units (e.g., models 211, 111) do not have an RS232 port on the 24 pin bottom connector.  Earlier iPaq models do have an RS232 port on the 22 pin connectors, and adapter cables are available.  See, for example, http://www.gomadic.com/accessories-adapters-serial.html.  
· Some SmartPhone units do allow more than one Bluetooth serial connection at a time.  If you have such a SmartPhone, it is practical to use a Bluetooth enabled external GPS and a Bluetooth connection to your TNC. 
Installation
Prior to installing APRS-Go the first time, you must download and install APRSGoBigCab.CAB.  This file contains four Microsoft cab files that are needed to run APRS-Go.

Step 1:  Download and install APRSGoBigCab.CAB onto your Windows Mobile device.  This file is available at http://www.aprsgo.com/aprsgofiles.  Installation of APRSGoBigCab behaves like the installation of five CAB files.  After each CAB file has been installed, tap the right-hand corner OK button on the screen.  The next CAB file installation will start automatically.
Step 2:  Install APRS-Go-v103.cab to the PDA.
Alternate installation instructions:

Depending on your PDA or Smart Phone, the APRSGoBigCab might not provide the correct version of .NET compact framework.  If the above installation does not work, try the following steps:
Step 1:  Install .NET compact framework on the PDA.

Note:  Copy NETCFSetupv35.msi to your desktop PC.  It contains several versions of .NETCF, each specific to a hardware platform.  Copy the appropriate CAB from the .msi file to your PDA and install.  

Step 2:  Install NETCFv35[1].Messages.EN.cab to the PDA.  
Note:  You might also need to install NETCFv35[1].Messages.EN.wm.cab.  I think Microsoft excised the messages from the Compact Framework. 

Step 3:  Install SQL Server Compact 3.5 sp1.  You can find this (and instructions) at the following web site:

http://www.microsoft.com/downloads/details.aspx?familyid=FCE9ABBF-F807-45D6-A457-AB5615001C8F&displaylang=en
Step 4:  Install APRS-Go.cab to the PDA.
Starting APRS-Go for the First Time
The first time you start APRS-Go you will be presented the “App Data Path” screen as depicted in Figure 1.  On this screen, you set the root path for several files used by APRS-Go.  The root path for the following files is created:

· APRSGoBad,

· APRSGoLogs,

· APRSGoMaps,

· APRSGoMapsL2,

· APRSGoTNCFiles.
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Figure 1 - App Data Path screen

Using OpenStreetMap Maps

If you are not familiar with OpenStreetMap, you can go to their web site (http://www.openstreetmap.org) or to Wikipedia (http://en.wikipedia.org/wiki/OpenStreetMap) to learn about it.  Wikipedia provides some interesting historical information about OpenStreetMap.  The OpenStreetMap end user license agreement allows for map data to be cached, whereas other popular map services (such as Google and Microsoft) do not.  
OpenStreetMap data can be used freely under the terms of the Creative Commons Attribution-ShareAlike 2.0 license.  OpenStreetMap (OSM) was founded in July 2004 by Steve Coast. In April 2006, a foundation was established with the aim of encouraging the growth, development and distribution of free geospatial data and providing geospatial data for anybody to use and share.

Software available at OSM_for_APRS-Go automatically caches OpenStreetMap maps to your desktop PC.  All you need do is copy the cache directory to your PDA, and you are ready to use them.  No map calibration is needed.  Download OSM_for_APRSGo.msi and setup.exe from that web site to your PC.  Double click on setup.exe to install the map making software.  Usage instructions are available at that site.
After creating an OSM project on you desktop PC, you need to copy the map project to your PDA.  Copy the entire OSM map project into the APRSGo/APRSGoMaps/OSMAPS directory on the PDA.
(1) Hook your PDA up to your desktop so you can create a directory and copy the map files (or, if you are using an SD card, you can just plug that into a USB card reader (if you have one))

(2) Go to the APRSGo directory where the subdirectories APRSGoBad, Logs, Maps, etc are located.  
(3) In the APRSGo/APRSGoMaps directory, create a directory named OSMAPS.

(4) Copy the entire map project sub-directory from the desktop into the OSMAPS directory.  Map projects are under My Documents/osmmaps/mapnik on the desktop.  (Drag and drop should work, of course.)  Assuming you named your map project Redding, the end results on the PDA should look like APRSGo/APRSGoMaps/OSMAPS/Redding with all of the levels and cache file under Redding exactly as they were created.

To display OSM maps in APRS-Go, there is a menu item in the Maps menu called “OSM Maps”.  This will bring up the map project selection screen.  
If you started using OSM maps prior to APRS-Go v1.01, you can create a map project for you existing OSM maps as follows:

1. Create a directory named <your map project> in the same path as your existing OSM “level” directories.
2. Move all of the existing OSM “level” directories into the <your project name> directory.

3. Using a text editor (such as notepad), create a one line text file named cachefile.txt.  Place information in this file that tells APRS-Go where to initially open the map.  As an example, suppose you want your map to open to zoom level 9, X directory 150, and Y file 190.png.  The contents of cachefile.txt will be:
9,150,190
You can drag the map with the stylus.  When the boundary of the retrieved map tiles is exceeded, the program loads more map tiles.  When you go past the boundary of available map tiles, you will see white or black space.  It takes a few seconds to load map tiles, depending on how many tiles need to be loaded.  

When you press the zoom - button, a completely new set of map tiles will be loaded at the next higher level.  When you press the zoom + button, you can magnify the map.  On the fourth press, the next more detailed level tiles will load.  If no tiles are available at the new zoom level, the map display area will be black, except for any APRS icons in the region.

The Main Screen
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Figure 2 - Main Screen
Figure 2 depicts the “Main” screen.  This screen lists all stations received along with the count of packets heard and APRS icon for each station.  There is also a check-box for each station.  The purpose of the check box is described in the Screen Controls table.
Main Screen Controls
	Control
	Function

	View Grid 
	Display latitude, longitude, time stamp, comments, path information about stations in a data grid format.

	View 
	Display a map populated with stations’ call sign and icons.

	All/Chkd
	When “All” is selected, all stations in the list are displayed in the data grid and map.  When “Chkd” is selected, only the checked stations are displayed in the data grid and map.

	Last/Hist
	When “Last” is selected, only data from the last heard packet is displayed for each station in the data grid and map.  When “Hist” is selected, all packet data is displayed in the data grid, and station tracking is displayed on the map.  

	Uncheck All
	Uncheck all checked stations.

	Wx
	Checks all weather reporting stations.


The following tables briefly describe the Main screen menu choices.  Each menu item is described in more detail in a separate section of this manual.
Settings Menu

	Menu Item
	Description

	TNC Comm Port
	Connect to the com port to which the TNC is attached.

	TNC Settings
	Initialize TNC settings, unproto path, callsign, SSID

	APRS Settings
	Set packet transmission rates, station icon, position reporting options (fixed or GPS), message.

	App Data Path
	Re-set the root directory for APRS-Go data files.

	End Program
	Terminate the program.


Ops (Operations) Menu

	Menu Item
	Description

	Send Position
	Forces a position packet to be sent immediately.

	Monitor
	Goes to the packet monitor screen.

	Logging
	

	· Start Logging
	Starts logging packets to a text file.

	· Stop Logging
	Stops logging packets to a text file.

	· Load Log
	Loads a log file into the current session.

	Display Limits
	Sets an upper limit on the number of stations, or a number of hours of activity, to be displayed on the map.  This is optional.


Msgs (Messages) Menu:   Tap this menu item to go to the Messages screen
GPS Menu

	Menu Item
	Description

	GPS Comm Port
	Connect to the com port to which the GPS is attached.

	View GPS
	View GPS data as it is received.

	GPS Usage
	Select the GPS configuration and connection options. 


Find Menu:  Tap this menu item to display the Find Station panel
Connect to the TNC

Tap the Settings menu, and then tap TNC Comm Port.
Enter the port settings and press the “Open Port” button.  The Open Port button will become green if the port opens.  Press the “Ok” or Main menu button to return to the Main screen.
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Initialize TNC Settings

After you have connected to the TNC, use this screen to initialize the TNC.   You can load an existing TNC initialization file, modify and existing file, and create a new file.  

File Menu

	Menu Item
	Description

	Load TNC Commands
	Loads an existing TNC Initialization File. 

	Save TNC Commands
	Saves a TNC file with the commands that you have typed onto the screen.


The following screen shots depict how you would load an existing file.  
Press File, and then press Load TNC Commands.

Select the desired TNC file and press OK.
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Figure 3 - Blank TNC Settings Screen
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Figure 4 - TNC File Selection Screen
The selected file is displayed in Figure 5.
[image: image6.png]My Call-SSID (=
N  —

int term
Iheatlerin aff
Imstamp off
lestamp off





Figure 5 - Data from TNC file for KPC
Pressing Init. TNC causes the initialization panel to be displayed

[image: image7.png]My CallSSID IYEN]
G i E—





Figure 6 - Initialization Panel
Press the Init. button in the blue panel to start TNC initialization.

Figure 5 shows TNC commands for a Kantronics KPC3+.  The To-Call for APRS-Go is set to APGO01 by default.  This can be overridden manually for special events where you might desire a common To Call for each station.  To override the To Call, press the “E” button and enter a different To Call.
CORRECTION (as of 6/14/2010):

Use the following commands in the multi-line textbox portion of the screen.

INT TERM
HEADERLN OFF
MSTAMP OFF
CSTAMP OFF
MON ON
MCON OFF
MCOM OFF
Several TNC commands are hard coded, as shown in red below.  Commands are sent to your TNC in the following order, when you press the “Init. TNC” button:
            "*" 

            \x03\x03\x03
            "echo off" 

            "BE E 0"             

            "HEA OFF"
            "mycall " + the call-SSID you entered on the screen



commands you entered in the box area on the screen
            "unproto " + Destination + " via " + Via 

            "conv”
APRS Settings

The APRS Settings screen is used to:

· Set the period at which your beacon will be transmitted,

· Set your station icon,

· Tell APRS-Go to use a fixed position of GPS,

· Set ad-hoc comments.

Setting the “Transmit position every” field to 999 turns off automatic transmission of your APRS data by the APRS-Go application.  For example, if you use a tracker, such as TinyTrak 4 [TT4], you can set up TT4 to transmit your position.  You can enter a fixed location, or use an attached GPS to obtain your location.  You can also enter comments to be sent with your APRS packet.  Press the OK button to save the information on this screen.  
Note:  You must display this screen and press OK.  Otherwise, the internal timer to send your packets will not start, and your position will not be transmitted.
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Figure 7 - APRS Settings
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Figure 8 - APRS Settings, scrolled down

The Transmit position every field contains a selection called “Proportional”.  This is the preferred algorithm for both fixed and mobile operation high APRS areas.  This algorithm is described in Appendix A.

Connecting to GPS
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Use this screen to connect APRS-Go to a GPS unit, so that APRS-Go will format and send an APRS packet.
Note:  If you use an APRS tracker (or a TNC) to beacon your position, then there is no need to access the GPS functions of APRS-Go. 

There are several configuration options when using a GPS with APRS-Go.  Press GPS -> GPS Usage.
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If you connect a GPS to a TNC that passes GPS NMEA data to the computer on the same port as the APRS data, then you have two options.  If your TNC requires a “control E” character be sent to it to trigger sending GPS data, then check the GPS on TNC w. Cntrl E (such as a Kantronics TNC) button.  Otherwise, check the GPS on TNC button.  

If you connect a GPS to the computer, then check the GPS on separate port button.  Depending on the version of Windows Mobile, you will have the following options:
If you use Windows Mobile 5.0 or greater, there are two options for connecting to the GPS.  The first option uses the Windows Mobile API.  You must first go to the External GPS (See Appendix B) program that comes with Windows Mobile.  You find it in the Settings folder in Windows Mobile.  From the mobile desktop, press Start -> Settings -> System.  You will see the External GPS program icon.  The program has three tabs.  On the Programs tab, select any COM port except the physical port that your TNC is connected to.  On the Hardware tab, select the actual physical port to which the GPS is attached.  For instance, on my iPaq 211 the compact flash port is COM1.  Set the baud rate to the rate of your GPS, which is probably 4800.  On the Access tab, leave the Manage GPS Automatically box checked.  This only needs to be done one time.   You will not need to manually open the GPS port in APRS-Go.  
The second option is to open the GPS port from within APRS-Go.  To use this option, check the APRS-Go direct to GPS button.  Using this option, you will need to open the GPS port manually.
If you use Windows Mobile 2003, only the APRS-Go direct to GPS is available.
Creating Maps

APRS-Go uses bitmap (.bmp) files for maps.  You will need to create a map of an area of interest.  Then you need to calibrate the map.   First, place the map file in the map folder that was created when you installed APRS-Go (or which you created by using the Settings -> App Data Path menu).  
The map folder is in <your path root>/APRSGo/APRSGoMaps.

Then, from the Map View screen, tap Utilities -> Calibrate.
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Then following screen will appear:
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Press Select Map, and you will see a screen listing your maps.  

Below is an example of map data for a map of the Seattle, Washington, USA area.
Latitude and Longitude are in degrees.  The X and Y coordinates are the pixel coordinates on the bitmap image for the specified Latitude and Longitude.  You must enter two points.

Detail Maps

You may create detailed maps of a high-level map.  Detailed maps are calibrated the same way as the above maps are created, but detailed maps must be placed in the <your path root>/APRSGo/APRSGoMapsL2 folder.   The Select Map menu item lets you choose between High-Level and Detail-Level maps.
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Appendix A

Proportional Pathing and Decayed Beaconing

By Bob Bruninga, WB4APR

Proportional Pathing and Decayed Beaconing                    10 Nov 08

-----------------------------------------------------------------------

                                                                 WB4APR

10 Nov 08 updated to include trackers

23 Mar 06 Original draft

Proportional Pathing was introduced in 2006 as an additional improvement on the original APRS decaying algorithm.  It was immediately implemented in all digipeaters under the New-N Paradigm and also in the new Kenwood D710 radio.  It is recommended for ALL future APRS applications.

With PROPORTIONAL PATHING, packets go frequently locally and direct, and less frequently at more and more hops.  For digipeaters, this significantly cut the load on the network.  Now digis ID once every

10 minutes local direct, once every 30 minutes via 1 hop, and once an hour via 2 hops.  The local 10 minute updates do not QRM with any users, since the digi will not TX if the channel is busy.

For Mobiles, Proportional Pathing provides good local tracking continuity and presence, but overall, much less load on the APRS network.  Also, it works for both routine operations and special events without any setting changes by the operator!  Operator setting errors is one of the biggest problems with paths on the APRS network.  Here is what Proportional Pathing does for a mobile:

- Every minute the packet goes DIRECT path (no digi)

- Every 2nd minute it goes via WIDE1-1 path

- Every 4th minute it goes via WIDE1-1,WIDE2-1

- Every 8th minute it goes via WIDE1-1,WIDE2-2 (only if 3 hops is OK)

The good news is that any existing KPC-3+ Digipeater OR tracker can do this already.  See:  www.aprs.org/txt/P-Pathing-kpc3.txt

Proportional Pathing of digis and mobiles drastically reduces channel load and should be included in all new designs and firmware upgrades.  The beauty of Proportional pathing is that it does not need to be tweaked by the user as he changes from routine to special event.  Or goes from area to area.  Always his packets are higher rate close in and lower QRM at a distance.  Tackers can pre-program these settings and never worry again.  Of course some simple on/off switch options should be considered.  One is the HOPS 2/3 switch, and the other is the RATE 2/3 switch.

The HOP switch determines how far out the longest path goes.  In the above example it is set to 2.  If it was "3" then every 8th minute a packet would go via WIDE1-1,WIDE2-2 for a total of 3 hops.

The RATE switch determines how rapidly the QRM falls off with distance.  In the above examples, the rate is "/2" meaning the rate goes down by two at each additional hop.  But if the RATE switch is set to "/3" then the QRM is further reduced since at each additional HOP tier the rate is 1/3rd the rate.  For example:

- Every minute his packet goes DIRECT path (no digi)

- Every 3rd minute it also goes via WIDE1-1 path

- Every 9th minute it also goes via WIDE1-1,WIDE2-1

- Every 27th minute it also goes via WIDE1-1,WIDE2-2

The beauty of Proportional Pathing is simply that other than the on/off switch options above; it does not need precise tweaking for most situations.  Yet works at either extreme, local and multi-hop.

OPEN ROAD:  The local 1 minute update rate is also ideal on the open road out of range of all digis.  With joint-crossing speeds of 140 MPH on the open road, you need a 1 minute rate if you want any chance 

of hearing another local APRS mobile running Voice Alert.

DECAYED BEACONING:  It should be noted that APRS was never designed for fixed rates.  Because APRS recognizes the priority that new fresh data should have over old stale data!  Too many APRS clones ignored this fundamental principal and operate at fixed rates that are either too HIGH and cause QRM, or are too low and provide little real-time continuity.

The Decay algorithm was fundamental because only new-changed data was transmitted 'now', and that if the data did not change, then the time to the next transmission of that data would double.  So, 

for positions for example, set to a 1 minute rate, if the mobile stopped for any reason, then the next packet would go out 2, then 4, then 8 then 16 and then 30 minutes later.  As soon as the position changed (new data) then the rate was reset back to the selected rate (1 minute).  Too bad so many APRS clones and follow-on devices simply used fixed rates for simplicity even when the data is not changing.  This really added QRM to the network!

The decay algorithm is trivial to implement.  Mobiles should simply compare new position data with the last transmitted data, and if unchanged, double the period to the next packet (to a max of 30 minutes).

RESULTS:

The result is that for close in work or meeting someone or local events or whatever, the tracker gets good smooth high rate tracking (1 minute for example) and minimum QRM to anyone else.  For the local area (each digi he can hit), he gets a comfortable 2 minute rate.  For a region and those watching out 2 hops, he gets a 4 minute rate.  And for observers a long distance away, he gets an 8 minute rate.  And with decayed algorithm, if he stops, he also generates less QRM too.  Yet if he operates his tracker at a special event, even without making any changes, he is also seen once a minute direct which is a good rate for an event.

This resolves the tradeoff between too high a rate (QRM)and too low a rate (LATENCY, and LOW TRACK QUALITY).
PROPORTIONAL PATHING / Decayed Beaconing would cut the QRM from each mobile by a factor of 8 or more while moving, and 30 to 1 when stopped.  And since mobiles are the largest load on the network, this would make a HUGE difference to the network while still providing good local tracking.

HUMAN INTERFACE:

The options for setting up a mobile APRS unit (tracker) in my opinion should simply be the selection of the HOP count and RATE divisor as introduced above.  The basic rate is always 1 minute (if changing):

HOP SWITCH:  2 or 3

RATE SWITCH:  /2 or /3

This is just a continuation of the original APRS decay-algorithm which causes older packets to be transmitted less and less often and new data to be updated quickly.  In the case with Proportional Pathing, it also makes NEAR data more important than FAR data as well as NEW data versus old duplicate data.

Also, since the WIDE1-1,WIDEn-N should work everywhere, this one-size-fits-all approach would make setting up a mobile tracker trivial, and help make the network immune to user set-up errors.

This is part of the recommended APRS1.2 Addendum: http://www.aprs.org/aprs12.html

de WB4APR, Bob
Appendix B

Using the Windows Mobile GPS API
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Start this little application.  In WM 6 it is called External GPS.  In WM 5 it is called GPS.





Select a virtual port, such as GPD1.








Select the actual physical port to which your GPS is attached.





Select Manage GPS Automatically.
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