Connecting the receiver and the PC

The program requires a 16-bit sound card (which must be correctly installed in the PC running ShipPlotter) to digitize the audio signal from the radio scanner or communications receiver which must be frequency stable, be able to operate in narrow band FM and to tune to the appropriate VHF radio channels.

The sound card must be capable of operation at a 48kbit sampling rate and of yielding a 8-bit mono result.  ShipPlotter attempts to establish this mode of operation in the sound card and will report an error if the mode is not supported by the sound card or if the sound card is being used by another application.

The signal from the receiver should be taken from a discriminator output (sometimes called a data output) and not from the regular speaker output.  If the receiver is not fitted with such a connection, consult www.discriminator.nl to learn of ways of adding such a connection to most suitable radio receivers.

The audio from the receiver should be connected to the sound card line-input socket with a suitable coaxial audio lead.  You may have to address the question of mono and stereo jack plug connectors.

The sound mixer utility software, provided with the soundcard, should be used to select the line input (sometime called aux input) for recording.  The volume control (audio level) in the utility should be set at such a level that it avoids saturation of the audio circuitry (often indicated by a green/yellow/red bargraph in the utility).

Depending on the audio signal level emerging from the receiver, it may be necessary to adjust the volume control of the receiver to achieve a suitable signal level.  If the receiver has a line-out connection, it may be preferable to use this rather than the speaker or headphones output since the level of this signal will be independent of the volume control setting on the receiver.  The best results will be obtained if the connection is made to an output from a special discriminator tap.   The WinRadio is an example of a receiver with a discriminator tap output and is ideally suited to this application.

The receiver must be tuned to one of the two AIS channels 161.975 and 162.025 in FM mode with the squelch permanently open (continuous white noise sound).  If you have a choice of WFM and FM modes, then use FM.  If you have a choice of WFM and NFM modes, then use NFM mode.  If you have a choice of WFM, FM and NFM mdoes, then use FM mode.  Note that much of the AIS traffic uses an FM deviation characteristic of 25 kHz channels.  This is rather wide for an NFM mode and results may not be 100%.  Tuning is also very critical if your receiver bandwidth is narrower than is ideal.  If you have small tuning steps, try a few kHz either side of the nominal frequencies to see if there is any improvement in the message rate.

When ShipPlotter is running, (after pressing the green “Start” button  on the toolbar), you can check the audio connection and level using the View..Signal option .   

If there is no signal at all, use the Options..Audio to select the Line-In option and to set the volume control for the Line-In (and the overall volume control if there is one), to obtain a signal.  If there is no Line-In option (sometimes called Aux), in the volume control dialog click on Options..Properties..Recording, check Line-In and click on OK.

The live signal trace, in black, should be a reasonable percentage of the height of the red box.  If it is frequently limiting (flat-topping), turn down the receiver volume or use the Sound Mixer (Options..Audio) to adjust the volume on the Line In.  If the signal is too small, use the same control options to increase the amplitude.

When the signal amplitude is correct, you should soon see a pale green trace superimposed on the black trace, which shows an apparent HDLC header of a data burst.

The green pattern will be similar to that above with three cycles of a more or less smooth sinusoid, each cycle being four red tick marks long, followed by a period of high signal (or low signal) for 7 red tick marks.

If you do not see a pattern looking like this, first check the receiver tuning and mode and check that an adequate antenna is connected to the receiver and that you are within VHF range of a reasonable density of shipping.  Bear in mind that the signal from more distant ships will probably be rather noisy.

A blue trace is also superimposed on the chart.  This is a guide to precise tuning of the receiver.  The blue graph records the dc offset of the header of the last 100 messages correctly received.  If the blue graph is consistently to one side or the other of the centre line, try a very small adjustment to the receive frequency (500 Hz steps or less).  As the tuning is adjusted, you should expect to see that the blue graph mean level changes.  Bear in mind that to get a complete graph, you need to wait for 100 messages to be received. The best results will be obtained when the blue graph averages close to the centre line.

Once you are seeing an adequate incidence of HDLC headers in the Signal view, you are ready to examine the messages in the other views.

Note regarding dedicated AIS receiver

If you have a dedicated AIS receiver which delivers a serial data stream of demodulated messages in NMEA format with the prefix “!AIVDM” or similar, ShipPlotter can interface to such a receiver via a serial port (or a USB port with a USB-serial adaptor) without needing a sound card.

In this case, only a serial data cable is required to connect the serial output of the receiver to an available serial port on the PC.
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