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INTRODUCTION

A Web-hosted SDR is an SDR receiver accessible via the Internet.
Most of the Web-hosted SDR's cover some amateur frequencies,
and they offer features like adjustable bandwidth, operation on AM,
USB and LSB, an effective auto-notch filter, an "S" meter, and a
waterfall or spectrum display. A Web-hosted SDR can be accessed
by many users simultaneously. However, the tuning resolution is
limited to steps of approximately 30 Hz (making the tuning of the
received FreeDV+ video more difficult).

QST magazine published a helpful article on Web-hosted SDR's. The
article, "Web-Hosted Software-Defined Radios,"” written by G. Keith
Cambron, KC1ATT, is in the January 2018 issue, pp. 38-40.

The primary websites for Web-hosted SDR's are:

http://lwww.websdr.org and

http://kiwisdr.com/public/

Many SDR's can be accessed at the WebSDR website, including the
following in the U.S. currently active and covering the 20M amateur
band:

K3FEF at Milford, PA: http://IK3FEF.com:8901/

KFS at Half Moon Bay, CA: http://69.27.184.62:8901/
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Figure 1, p. 12, shows the author's FreeDV+ signal received at the
KFS WebSDR receiver at a distance of 890 miles. The Microsoft
WNDSURF1.AVI test video is being transmitted along with FreeDV
audio ("1600" mode).

Figure 2, p. 13 shows the WAGNUT signal received at the K3FEF
WebSDR in Milford, PA (1,650 miles).

The WebSDR site includes an FAQ page providing practical tips for
using the WebSDR receivers. Each WebSDR can accommodate 30+
users simultaneously.

The KiwiSDR site also provides many SDR's including the following:

W3PIE at Hopwood, PA: http://kiwisdr.dlinkddns.com:8073/

VEGJY at Lamont, Alberta: http://lciw321.cfars.ca:8174/

Note that each KiwiSDR receiver is limited to 4 users maximum
simultaneously.

Figure 3, p. 14 shows the WAGNUT signal received at the
W3PIE/WA3MJY KiwiSDR receiver in Hopwood (Jumonville), PA.
WAGNUT is transmitting a “twirling license plate” video clip.

Here are some reasons you might want to monitor your FreeDV+
signal using a WebSDR receiver.

To check out the quality of your video and voice signal
To learn how to receive and tune a FreeDV+ signal

To demonstrate FreeDV+ operation to visitors to your shack or
to friends via the Internet, or

Bragging rights for that FreeDV+ one-way DX contact!
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PRELIMINARIES

First of all, find a WebSDR at a location where your signal will be
received at an S8-S9 level. The author has found that with S6-S7
signals, it's difficult to obtain correct colors in the received image.
As the frequency is tuned from a pinkish image to a greenish image,
the image at the transition point is very dark (with a stronger signal
the image at that point can be fine-tuned, using the "Colour
Balance" slider, for accurate colors).

Choose an SDR with a good receiving antenna. Antenna details are
given on the individual page for each SDR receiver.

If you are transmitting with a transceiver using a master oscillator
locked to a GPSDO, choose a Web-hosted SDR also locked to a
GPSDO. It will simplify tuning the received video. The KiwiSDR site
indicates which receivers are locked to a GPSDO.

Ideally, a Web-hosted SDR at the one-hop distance (800-900 miles)
will receive your signal with the strongest "S" meter reading. For
the author, the KFS WebSDR at 890 miles gives a generally
consistent $S8-S9 reading for my FreeDV+ signal (40 watts average
output on 20M to a Cushcraft MA-5B mini-beam at 30 ft.). See Figure
1, p. 12. Reception at a significantly greater distance (i.e., the
K3FEF WebSDR at Milford, PA at 1,650 miles distance) provides
lower "S" meter readings (see Figure 2, p. 13).

SETTING UP

On your PC, enable the screen print function - it's useful to have
hard copies of the screen — as a record of video quality and the
settings used.

Method 1: Use the VB-Cable Application

This method is used by Gerhard Burian, OE3GBB, to monitor FreeDV
on the 10 GHz band, using the Qatar-OSCAR 100 geosynchronous
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satellite and the Goonhilly Earth Station WebSDR.

https:/Isourceforge.net/p/freetel/mailman/message/36734483/

This method uses VB-Cable, a “Donationware” app you can
download from:

https:/Iwww.vb-audio.com/Cable/

Note: the author was unable to get Virtual Audio Cable (VAC from
Eugene Muzychenko) to properly interface with the FreeDV app.

This method is preferred, as the displayed video and FreeDV
decoding are not corrupted by the decoded FreeDV audio being fed
back to the sound card input. Also, the decoded FreeDV audio can
be set to a sufficiently high level for comfortable listening and
intelligibility.
First, download and install VB-Cable.
A. Settings for Windows Sound
Control Panel --> Hardware and Sound --> Sound --> Playback
Set “CABLE Input. . .” as the Default Device
Playback --> Properties --> Advanced
Set to 16-bit 48000 Hz
Recording
Set “CABLE Output .. .” as the Default Device
Recording --> Properties --> Advanced

Set to 16-bit 48000 Hz
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B. Settings for the FreeDV app
Tools --> Audio Configuration
Set “From Radio” to “CABLE Output...” WDM 48000

Set “To Speaker/Headphones” to “High Definition Audio”
WDM 48000 (substitute the name of your motherboard
sound card for “High Definition Audio”).

C. Settings for WinWarbler
Config --> Soundcard
Set “PSK & RTTY Reception” to “CABLE Output...”

To restore your PC for normal sound card operation, set the
motherboard sound card back as the Default Device in Windows
Sound Playback and Recording.

Method 2: Connect an Audio Cable from Output to Input

In addition to the disadvantages previously given, this method must
be used with care to avoid applying excessively high signal levels to
the sound card input.

On your PC, connect a 3.5 mm stereo audio cable between the the
output jack and input jack of the motherboard sound card. Keep the
Windows Sound Playback level low enough to avoid excessive
degradation of the received video and FreeDV audio (the FreeDV
decoder audio output is mixed with the audio to the FreeDV decoder
and video receive app).

SETTING UP (Cont.)

Next, go to the Web-hosted SDR site, and tune the receiver to your
transmit frequency (usually 14236 kHz, the FreeDV "watering hole"
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frequency). Set the mode to USB and the bandwidth to 3.6 kHz or
more.

Open three applications:

FreeDV ("1600" or "700D" mode, whichever you're
transmitting):

Configure it for the soundcard input and output being used.
Select the Spectrum display option.

RXfftDIFF7L: Check all the checkboxes and set the Brightness
slider for 25% up and the Contrast slider for 100% up.

WinWarbler: In the Configuration menu, under Soundcard,
select the soundcard being used. Use the default waterfall
display.

Arrange the GUI's on your screen so that, on:

WebSDR or The frequency can be changed and the "S"
KiwiSDR: meter is visible

FreeDV: The Start button is accessible, the SNR meter
is visible, and the textbox and spectrum
displays are visible

RXfftDIFF7L: The video screen is visible and checkboxes and
Brightness, Contrast, Fine Tune and Coarse
Tune sliders are accessible.

WinWarbler: The left corner of the top PSK text box is
accessible, the AFC frequency readout value is

visible, and the waterfall display is accessible
up to about 2.2 kHz.

You should see noise or other stations in the FreeDV spectrum
display and in the WinWarbler waterfall display. If you don't, or if the
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noise or signal level is too high, adjust the soundcard Record and/or
Playback levels.

4. TUNING THE RECEIVED FREEDV+ SIGNAL

Next, you'll transmit your FreeDV+ signal to the Web-hosted SDR
receiver you've chosen. Point your antenna toward the WebSDR's
location. Configure your transmitting setup to transmit a video clip.
Make sure the frequency is clear (on both your own receiver and on
the Web-hosted SDR), then transmit the FreeDV+ signal (make sure
you do a voice ID every 10 minutes -- or more often).

Now the procedure for tuning the WebSDR:

Tune the WebSDR for a reading on the WinWarbler AFC
readout closest to 2.175 kHz:

(1.) Click in the top PSK textbox, then click on the B58
subcarrier in the WinWarbler waterfall display (the B58 is
the luminance subcarrier just to the right of the highest
FreeDV subcarrier). The B58 subcarrier should become a
yellow trace as the AFC locks (if the AFC didn't lock,
repeat the process).

(2.) Note the AFC readout value (in kHz). Calculate the
difference from the reading and 2.175 kHz (in Hz). Use
that calculated difference to correct the Web-hosted SDR
tuning. For example, if the AFC readout was 2.195 kHz
(20 Hz high), tune the SDR up 20 Hz, or 0.02 kHz (this may
seem counter-intuitive). Or, if the AFC readout was 2.155
kHz (20 Hz low), tune the SDR down 20 Hz, or 0.02 kHz.

(3.) If the Web-hosted SDR had 1 Hz tuning resolution, this
procedure would work, giving an AFC readout value very
close to 2.175 kHz. But, with Web-hosted SDR tuning in
30 Hz steps, you'll just have to settle for adjusting the
WebSDR tuning to give a WinWarbler AFC readout value
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closest to 2.175 kHz (within £15 Hz, between 2.160 and
2.190 kHz). We'll use the RXfftDIFF7L "Colour Balance™
slider to complete the process.

The last step is to use the "Colour Balance" slider on the
RXftDIFF7L application. Adjust the slider for the best colors in

the received image (if you're transmitting the WNDSURF1.AVI video
clip, tune for a yellow sail on the sailboard).

An alternative to the above last step is to adjust the transmitting
frequency up or down a few Hertz to obtain the 2.175 kHz reading on
the WinWarbler AFC readout. If the WinWarbler AFC locks on the
B58 subcarrier with a readout of 2.160 kHz, INCREASE your
transmit frequency by 15 Hz. If the readout is 2.190 kHz,
DECREASE your frequency by 15 Hz. You can then fine-tune the
colors in the image using the "Colour Balance" slider, if needed.

Since the FreeDV application has automatic frequency control
(AFC), tuning for best video should give a FreeDV SNR reading of 10
dB or more. Note that the AFC range for the "700D" mode is limited
to about *15 Hz max.

Use the volume slider control on the KiwiSDR or WebSDR display to
control the signal level into the FreeDV app, video receive app, and
WinWarbler.

To control the audio level from the FreeDV decoder, use the Levels
slider control accessed as follows:

Control Panel --> Hardware and Sound --> Sound --> Playback

Select “Speakers” for your motherboard sound card
(“High Definition Audio” for the author's setup) and click
on the “Properties” button. Click on the “Levels” tab, and
use the slider control at the top to control the volume level
of the decoded FreeDV audio.
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Use your PC's screen print function to print out the screen, showing
the video quality and the settings on each application.

LAST REVISED: Last revised: 6/2/20
Format changed: 5/4/19

May 2019 Rick Peterson, WAGNUT Page 11



Monitoring Your FreeDV+ Signal

W+ half pixel 0dB Seuelch
¥ Interpolate vertical pix Savings Account | Dis.. ©8 Creclit Card chin | "
¥ Filter horizontal pix | |
7 Noi ; ules south of Half Moon Bay, Cahfomi | S4B
v Nolze filter (light) | I
a donation opportunity can all be found |
- b waww.websdr.org. ioaill i
| for this page to work properly. For a dé [ i -
| | |
T i : 3
3 1548 1
Brightriess  Cortrast SDR to better reflect its history and 104 | o ]
; sclcc‘lmc!y restored. Let's see hows it 5 ~ b
AR I~ Slow 205 B
o LK7TAA, WB6AAT, and WB6T] B : g Modle
~Coarse Tune-~ ill three days, on email. | gso | Ak = | i:
| &7 Call -2548 -
b | Bit Error Rate
ast] | &=
--Colour Balance: Resat
[T S Bual | | ~2048 ol R Contra
100% i Bits: 221053 AT, R R T I R AR R ——
| g ‘ | : board: OJ Lot T | Epves 4005 E P
[MOND ¢-rrrSaturation---—s>cOLOUR _OPen fle to save | 2] S ‘ eqeL] | BER:0.019 540 ]
f :
| 0 frames saved [~ Level ,
{ 11 An
-4048 o
| 1000Hz 150}5}12 2000Hz Voice
| |4 | Waterfah | Spectrum  Scater | FrmRadle | FrmMic  ToSpkiHdphns | Timing & | Freque b |
| z P
- | Clear [WiRgsT Rick in Colorado ((v.1t1.0) pilderion
e Good: @ Bad: 0 ]
Frequency: |14236.02 ‘kHz Mod  Macros: psk sanple - - Operating Mode |
Aneneys | R e 455 F5 F7 Fg Fa Fu Fil Fiz e o e
= v [l o ik tt A= e ] Cell | o | [ SKla | AT wrpen | Cwwegqee | [ muesi | [Gemgei@ ] | | ;N ': Itgié;
75 3 =R ] 2 2T | |t hone i
Band: 0160 O7F )50 O40cw O40ph ®20 TR T WI? [ Eimpskal | [ #ompskal | [Gompskes | [ Zompskal | ' [ mpskat | [ Gmpskot | [iempakal | [iompskal || | o RTTY © PSK1Z5
Or nuge by clicking dragging scrolivhael on the fFaguency scale, 3 > B 5 na shFE shFE shFF shFe shfa  shFio shFil shFiz | i
Omute squelch Clautonotch Pagy Fieceive Channel 0 (BPSK31 USB) Transmit (BPSK31 USB) - | [ Tuning Display-
Memories: Volume: 389 Frea:2.176 | Fres 2176 bl netch ) [ spie 1 une, 00 L D e qt e ol
recall  erase | store | (new) << W AFC T BED aso Fi F2 F3 F4 B || dezoom 4] 1
i . " R i i |
Audio recording: start - _.‘,_E J J | i [ L FraqE St | Cw I)w;m_.i | ! | Horepan T ]
Or drag]C
Signal strength plot: L "’
|
Logl i
e il
WREAR
= O Type here to search L = a [~ & : @ il
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Figure 2:

WAGNUT signal received at K3FEF in Milford, PA (WebSDR)

May 2019 Rick Peterson, WAGNUT

Page 13



Monitoring Your FreeDV+ Signal
& UARC-W3PIE-KiwiSDR LI 1 =
& : W oo T =

| File Noise filter

£ C @ @) kiwisdr.dlinkddns.com:8(0

LF Most Visited @) Getting Started & Google Advanced Sear... @ Collegiate Peaks > Ho... @ Discover Bank Accoun... @ Credit Card

Screen Size  Adjust input Help

v + half pixel =
¥ Interpolate verical pix <
[v Filter harizontal pix 18
[ Moise filter light]
20m Amateur
I m
050 Info [Rece 1= Tools Help -
Squelch
Cal SOE L HEee Brightrezs  Contrast
‘ st v || :
Buo [ Gid 1] | Hi2 L 0.0Hz it
i |_.. ----- Fine Tung--- --Loarse Tung--
of
PR ¢t S iy, i
elsL Pur [ 3 3
Test [ Grid 2 r Ry - — - — - — - — - L. R 0.0 —--Colour Balance--
I~
100%
12 2005 SR s L EEE Mode - -
™ Slow & MOND <~ Saturation—--->COLOUR | Jpen file to save | ‘
e 0 frames saved
Sync _254p SN Sl A =
S ~ -
e IR DO 14236.00 Jf select band | ®
ReSync Control )
== T unsos B ©OO@O@ spec 1)
= o
Bit Error Rate T T T T T 5

AM AMN ISB USE CW CWN NBFM I1Q

Reset \'ll Split
-40dB -
Bits: 900 |||| ‘ Analog @ E "4 A (:) @ @
500Hz 1000Hz 15[§]HZ 2000Hz 2500Hz 7’ lf

Macros: pek sar | Erps 3

e BER: 0.003 Waterfall | Spectrum | Scatter | Frm Radio Frm Mic | To Spkr/Hdphns Voice Keyer o
S8 | T | Resynes: 240 “ - SO UGTIY VRIS users | off
&0m psk3 [T - b PTT
% B Clear | [WAENUT Rick in Colorado (v 1.3) LI L
. | 11175.00 kHz usb 1:31:34
Receive Channi o - ’ X1 "WABNUT" (Pueblo, Colorade, USA)
G e e — e S Lty Mg verhign 4| 10 b 14236.00 kHz usb 710 1:17:30
¥ aFC [~ BBD MO a0 F F2 F3 F4 Ese hozzoam 4] 1 b Rx2 (Saint Paul, Minnesota, USA)

X
o] o] Lews] i . &l [=] SetFisa] | stat | | | || o ol PX?noo.ou kHz Isb 20 0:12:57

51 53 55 57 59 +10+20 +40
[ 1 ]

@ =

Figure 3: WAGNUT signal received at W3PIE/WA3MJY in Hopwood, PA (KiwiSDR)
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