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Many of you know that a waterfall graphically displays a segment of the band by showing currently active stations on the band as “traces” across or down the screen. This has become a popular feature on many new transceivers. There are also a number of tools that present live band data in a waterfall format using the I/Q data from a separate SDR receiver or LP-PAN, such as CW Skimmer, NaP3, HDSDR, SDR#, FlexRadio, to name a few.  In addition, there are bandmap displays integrated into logging programs that show the callsigns and frequencies of stations spotted on packet clusters or the Reverse Beacon Network, but without the live waterfall display. 
The Waterfall Bandmap (WB) combines a live waterfall display with callsign and frequency spotting information. The beauty of the WB is that you will not need complex and unreliable tools to interface the WB to your station. The WB tracks the frequency of your transceiver, and obtains DX spots directly from N1MM+, from any source, such as a telnet DX spotting cluster that is part of the Reverse Beacon Network. Unlike other waterfall implementations, the WB does not require virtual COM port splitters, VSPE, Omnirig, separate telnet connections, etc. N1MM+ provides all the information that WB needs to work with your SDR receiver or sound card I/Q output to synchronize with your non-SDR station transceiver. WB works with any radio compatible with LP-PAN (such as the K3), Flex 6000 series, and the majority of SDR receivers, such as the Perseus, QS1R, or SDRplay. 

A quick look at Waterfall Bandmap
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For those of you who have looked at CW Skimmer, you'll notice a similarity. The waterfall traces are horizontal, with the oldest capture on the left side. To the left of the traces are DX spots received from N1MM+.  The spots “time-out” and disappear on the WB at the same time they time-out in the N1MM+ bandmap. Just like the N1MM+ bandmap, the spots are color-coded to indicate if it's a new station, new multiplier or a duplicate (previously worked). The frequency scale on the right side adjusts automatically, synchronized with the frequency in the N1MM+ Entry Window. The display can either be centered on the current N1MM+ frequency, or be “frozen” at a specific frequency. The dashed red lines on the left and right sides show the current radio frequency, as reported by N1MM+. The solid red, horizontal line moves up and down in the display with the mouse. You can move your radio frequency to the red-line frequency by left-clicking with the mouse. The zoom control adjusts the frequency range within the display. The vertical lines in the bandmap are static crashes.

Incidentally, the configuration for this snapshot was a TS-590SG, interfaced to N1MM+ in the usual way. A separate SDR receiver, the SDRplay, was connected to the same computer with a single USB cable.  The TS-590SG was configured to share its antenna with the SDRplay. 

Setup

Using WB requires a minimal amount of setup in N1MM+, your soundcard SDR setup, or your SDR receiver. It is strongly recommended that before trying Waterfall Bandmap, that you use HDSDR (www.hdsdr.de) to ensure that your basic SDR receiver and soundcard setup functions correctly.

N1MM+ setup:
Start N1MM+. In Config->Configure Ports..., select the Broadcast Data tab. Check the Radio checkbox, and add 127.0.0.1:13063 to the Radio addresses. Check the Spots checkbox, and add 127.0.0.1:13063 to the spots addresses. If you are going to be using Waterfall Bandmap in an SO2R configuration, using Radio 2, add 127.0.0.1:13065, in addition to 127.0.0.1:13063, to both Radio addresses and Spots addresses.
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In N1MM+, connect to a Telnet DX cluster node to receive DX spots.

Waterfall Bandmap Setup:

Unzip the WaterfallBandmap.zip file. Place all of the unzipped files in the same folder. Do not place them in a write-protected folder, such as “Program Files”.
If you are using a SDR receiver, locate the ExtIO DLL for the receiver and put it in the same folder as Waterfall Bandmap. Each SDR receiver has a unique ExtIO file that you can obtain from the manufacturer, or from the internet. This is the same ExtIO file needed for HDSDR operation.
Start WB by left-clicking on WaterfallBandmap.exe. You will see this display:
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Next to the Start button, select the SDR device you are using. The choices will either be “Sound card based SDR” or the ExtIO for your SDR receiver. 

If you are using an ExtIO-based SDR receiver (i.e. not a sound card SDR), you have several choices. If your station transceiver supports an external receive antenna output, or you have a separate receive antenna to use with your SDR receiver, leave the “SDR at IF ?” box UNchecked.  Your SDR receiver will automatically track your transceiver frequency when N1MM+ is running. Alternatively, you can connect your SDR receiver to the IF output of your transceiver. For this configuration, check the “SDR at IF ?” box, and enter the IF frequency of your transceiver. You may also need to set the “Offset”  frequency, depending on the mode (i.e. CW, USB, LSB) you are using.

If the Configure button is active, configure your SDR receiver using instructions from the manufacturer. The screen that appears when you press Configure is different for each SDR receiver. For example, for SDRplay it looks like this:
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If you are using sound card based SDR, select the audio input device that has the I/Q information. Set the correct sample rate for your audio card. 48000 sample/sec is probably a good start. Depending on how the I and Q inputs are wired to your stereo sound card, you may need to select “Swap I & Q”.
Select “Auto Correct IQ”. 

Select the “# Freq Bins” to match the sample size for your SDR. Setting this too small will result in poor frequency resolution in the waterfall. Setting it too high will result in excess CPU utilization and will not improve frequency resolution. Consult the manufacturer of your SDR receiver.

Select Radio/VFO Number to match the Radio or VFO number from N1MM+. If you are using SO1V in N1MM+, always select “1” for the Radio/VFO Number. If you are using SO2R, with a 2nd radio and a 2nd SDR receiver, you will need to run two instances of Waterfall Bandmap, one for each radio. Create a new folder for the 2nd instance (Radio 2) and install Waterfall Bandmap in the new folder.

You may need to select the Offset box and enter the offset for your SDR device. This is usually more significant for sound card based SDR or IF-based SDR. For example, the offset for LP-PAN is approximately 5000 Hz. Again, consult the manufacturer.

Operation:
Press the Start button. Within a few seconds the frequency scale on Waterfall Bandmap will appear and match the frequency of your transceiver. New DX spots will appear within 30 seconds of when they appear in N1MM+. Use the Contrast control to show the waterfall traces, and the Zoom control to set the bandwidth you want to display.  The Speed control slows down or speeds up WB. The size of the Waterfall Bandmap window can be changed, just like any window. Initially, the display will always have the frequency of your transceiver in the middle of the display. Pressing the “Freeze” button will lock in the current display, allowing you to change frequency without the Waterfall Bandmap frequency scale changing.

Technical Details:
Waterfall Bandmap Message Schema

DX spot info from logging program:

<xs:element name="spot">

  <xs:element name="dxcall" type="xs:string”/>

  <xs:element name="frequency" type="xs:float"/> 

  <xs:element name="fontcolor" type="xs:integer"/> 

  <xs:element name="action" use=”required”>

    <xs:simpleType>

      <xs:restriction base="xs:string">

        <xs:pattern value="add|delete|clearall"/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element>

  <xs:element name="status">

    <xs:simpleType>

      <xs:restriction base="xs:string">

        <xs:pattern value="busy|bust|cq|dupe|single mult|double mult|new qso"/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element>

</xs:element>

Example:

<spot>


<dxcall>DD2VO</dxcall>


<frequency>14088.5</frequency>


<action>add</action>


<status>single mult</status>


<fontcolor>-15885043</fontcolor>

</spot>

Note: fontcolor is optional. If not specified, the default colors form N1MM Logger+ will be used.

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

Radio info from logging program:

<xs:element name="RadioInfo">

  <xs:element name="RadioNr" type="xs:integer"/> 

  <xs:element name="Freq" type="xs:integer"/>

</xs:element>

Example:

<RadioInfo>



<RadioNr>1</RadioNr>


<Freq>1403570</Freq>

</RadioInfo>

The default UDP port is 13063. Other UDP ports can be specified by changing “udprxport” in WaterfallBandmap.exe.config .

Enable/Disable sending spectrum data to logging program:

<xs:element name="enable|disable">

</xs:element>

Default: enable

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

Frequency info from Waterfall Bandmap to logging program:

<xs:element name="radio_setfrequency">

  <xs:element name="radionr" type="xs:integer"/> 

  <xs:element name="frequency" type="xs:string"/>

  <xs:element name="mousebutton" type="xs:string"/>

       <xs:pattern value="Right|Left"/>

  <xs:element name="clickzone" type="xs:string"/>

       <xs:pattern value="callsign|waterfall"/>

</xs:element>

Encoding must be UTF8

Example:

<radio_setfrequency>



<radionr>1</radionr>


<frequency>14053.284</frequency>


<mousebutton>Right</mousebutton>

</radio_setfrequency>

The default UDP port is 13064. Other UDP ports can be specified by changing “udptxport” in WaterfallBandmap.exe.config .

Waterfall Bandmap Spectrum data sent to external program

<xs:element name="Spectrum">

  <xs:element name="Name" type="xs:string"/> 

  <xs:element name="LowScopeFrequency">

    <xs:simpleType>

      <xs:restriction base="xs:float">

        <xs:pattern value=Frequency, in kHz/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element> 

  <xs:element name="HighScopeFrequency">

    <xs:simpleType>

      <xs:restriction base="xs:float">

        <xs:pattern value=Frequency, in kHz/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element>

  <xs:element name="ScalingFactor">

    <xs:simpleType>

      <xs:restriction base="xs:float">

        <xs:pattern value=.1969078431/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element>

  <xs:element name="DataCount" type="xs:integer"/>

  </xs:element>

  <xs:element name="SpectrumData">

Followed by DataCount repetitions, each repetition comma-separated

    <xs:simpleType>

      <xs:restriction base="xs:integer">

      <xs:pattern value=0-255/>

      </xs:restriction>

    </xs:simpleType>

  </xs:element>

The default UDP port is 13064. Other UDP ports can be specified by changing “udptxport” in WaterfallBandmap.exe.config .

The default IP address for sending to the logging program is 127.0.0.1. Other IP addresses can be specified by changing “n1mmaddress” in WaterfallBandmap.exe.config . Frequency information can be sent to multiple IP addresses by separating the addresses with a space, such as “127.0.0.1 192.168.1.100”.

