SO2R Digital Recording

e (Can use Virtual Audio Cable (VAC) “Repeaters” to mix digital
stereo inputs together

Andio Repeater 1.18 EE® Auclio Repeater 1.18 EEIE
Wavein |USE Audio CODEC -] Wavein |USB Audic CODEC (2) |
Cueus Clueue
Wave out |Virtual Cable 1 -] Wave out | Virtual Cable 1 |
Cueue Clusue

Sample rate #4100 ~| Total buffer ms) |1000 -
Bits per zample 16 7 Buffers 2 _|::|
Channel corfig | Custom :" Charngls || =i

FL FR FC LF BL BR FLC FRCBC
S Py Noma =]

Sample rate 44100 ¥ | Total buffer ims) 1000 il
Bits per sample 18 '] Buffers : =

Channel corfig | Custom h Channels |1 =

FL FR FC LF BL BR FLCFARCEC
R T I Froy |Nema <]

But ... verify USB sound card records transmitted audio
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A Test — Mix four audio sources

* Four audio channels mixed into a single Virtual
Cable for recording in stereo

— Left Channel: Rig A Main + SubRx
(stereo-to-mono mix)

— Right Channel: Rig B Main + SubRx
(stereo-to-mono mix)

* Had to define of five (5) VACs
 Had to start six (6) VAC Audio Repeaters

Contest Academy
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Here’s what it looked like

= aEs)
Driver parameters Cable parameters —
ormat range
5 = set " .
Tracks Generat
Restart Bolancs Bolancs e weneEE
Maxinst | 20 =51 Msperint |20 =1 sgeamfmt  |Cableformat ¥|  volume control
=N E ¢ B 9B h
Connected source lines
Mc ™ Lne ¥ SPOIF T | Clodkcor % | 100.00 = et e m| i
Set . Al
1) - 12 0 35 12 az 0
Cable | Maxinstances | MSperint|  SRrange | BPSrange | NCrange | Stream fmtimit| Voumectl| SR | 8PS | NC | Restms | Phstms
1 20 10 8000..48000 8..32 7 Cable format ~ Disabled 44100 6 1 L 1 o By O (W o | B
2 20 0 000..48000 8. 1.2 Cableformat Dissbled 44100 1 1 1 ) E
3 Fi 7 8000..48000 8. 1 Cable format  Dissbled 44100 1 1 1 )
4 0 7 3000..43000 3. 1 Cable format  Disabled 44100 1 1 1 O #te Clme o
5 20 7 8000..48000 8. 1.2 Cable format Disabled 44100 2 2 1 1’)
4:08.0 4:08.0 4:10.0 411.0 4:12.0 413.0 4:1?0
x| Audio Track ¥ 1.0 *
Stereo, 44100Hz _
32-bit float 0.5
e ‘ = ‘ Mute | Solo
P 0.0
Y BEEE SEE . 2
g
Wavein ‘ J Wave in ‘ J Wave in | J 1.0
Queus | Queus Frae 1.0
Waveout | =1 | wave o | = | waveout | =l 0s
Guewe M Gueve [ queve W ]
Sample rate Total buffer fms) Sample rate Total buffer ms) Srees Total buffer fms) o
Bits per sample = Buffers = | = per sample Buffers = Eomremrs e B = 0.5
1.0
Channel corfig =l Charmeis —1 | Channel config i =1 | crannel corfig Channels =
FL FR FC LF BL BR FLCFRCBC FL FR FC LF BL BR FLCFRCBC FL FR FC LF BL BR FLCFRCEC
FFITFEET T HIFFFEFE FE T pony HlFrrrrF FF ey Foma o - -
Project Rate (Hz) Selection Start: DEnd @ Length Audio Posil
~ SnapTe[1 0000 m00.000s~ [00h00m00.000s- [00ho4
— o - — Actual Rate: 44100
A (= (03] S (=)0)(x]) &k = [ x]
Wavein | = wovern | = | waven | =) e | |
Cueus Guewe [ Guewe [ Gusue
Waveout | = | waveau [ =l | waveout [ =l wevson | =
Queus l Queue L Queue Ll ] Queve ||
Sample rate Total buffer ime) Sample rate Total buffer (ms) | | semplerete | | Total buffer ims) Sample rate Total buffer me)

Bis per sample

Buffers =
Channel config =

Channels —|
FL FR FC LF BL BR FLCFRCBC

FFICOCTOECT T T Py :‘

[

Bis per sample

Buffers =
Charnel confia

Channels =
FL FR FC LF BL BR FLCFRCBC

Frr I T T T Proy :‘

Bits per sample Buffers =
Channel corfig

Channels =]
FL FR FC LF BL BR FLCFRCBC

FF I T T T Proy :‘

= Buffers =
Channel corfig Fl s =

FL FR FC LF BL BR FLC FRCBC

FFCOCOEDTT T Pty :‘

Bits pr sample

my Picture of the Day
2002 August 11
fapod/astropix itml
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Defining Five VACs

-

== ¥irtual Audio Cable Control Panel
Driver parameters —Cahle parameters

Format range
Cabl |5 = 5et| - - - - . .
= sp 8000 =H | [48000 =+ g |8 H | [3:-H ne |15 2
Resmrtl

Max inst I 20 3: Msperint | 1% =1 Stream fmt I':E'l:'lE format LI Volume contral [

|'Cnnnected source lines

Mc [T Line W  sPOIF [ Clock corr % | 100.00 3:

Set
Cable | Max instances | M3 per int| SR range | BFS range | MC range | Stream fmt Iimit| Yolume ct | SR | BPS | MC | R stms | Pb stms | |
1 20 10 23000, . 43000 8..32 1.2 Cable format Disabled 44100 15 1 1 1
2 20 10 23000, . 43000 3..32 1.2 Cable format Disabled 44100 16 1 1 1
3 20 7 23000, . 43000 3..16 1.2 Cable format Disabled 44100 16 1 1 1
4 20 7 23000, . 43000 3..16 1.2 Cable format Disabled 44100 16 1 1 1
5 20 7 23000, . 43000 3..16 1.2 Cable format Disabled 44100 16 2 2 1
About Help | Ewit |
Contest Academy
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Chaining VAC repeaters to mix Stereo to Mono
to Left Channel

Audio Repeater 1.18 B I S ——T CIEE CURE Repeater 1.1
L N

== ] v

|-3:' Ll = Wave i I e

Wave in —— 3l Lable Wave in tual Cable 3
Qusue [T1]]] Cueue (111l Queus [ TT1]]
Wave out | Virtual Cable 1 Wave out | Virtuzl Cable - Wave out

Queue (TTIIIID Queue ERNNNEEN Cusus [TTTT11]
Sample rate I-'-":: "l Total buffer {ms) I'::: "I Sample rate I-'-":: "I Total buffer {ms) I'::: ‘I Sample rate I—'—"II I

Bits per sample I :" Buffers IZ —1 | Bits persample I :I" Buffers IZ —1 | Bits per sample | I

Channel config IE";";"_ =l Chamnes IL =i Channel config I' Bl I =i Chaagel corfig |CUstom
C LF BL BER FLC FRCBC - FL \ BL BR FLC FRCEC T LF EL ER
|_|_|_|_|_I_F'n'-:uri’rz.'lrmE & |_|_|_|_|_|_F‘n'n:u'i'r!.rlrnlE :"I‘I‘I'
St
— — m ((({ == =
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How to Autostart Audio Repeaters

e Can use Windows shortcut, but batch file can

automate startup:

— Left Channel:
“"C:\Program Files\Virtual Audio Cable\audiorepeater.exe"
/Input:"USB Audio CODEC " /Output:"Virtual Cable 1" /Channels:1
/Sampl PngRate: 44100 /BitsPerSample:16 /AutoStart

— Right Channel:
“"C:\Program Files\Virtual Audio Cable\audiorepeater.exe"
/Input:"USB Audio CODEC (2)" /Output:"Virtual Cable 1"
/Channels:1 /SamplingRate: 44100
/BitsPerSample:16 /Autof tart

 Had to use extra blanks in CODEC names!
* Arguments are case-sensitive

Contest Academy
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Rec. volume set by VAC WAV Output

QOptions  Help

Master Volume

Balancs:
B
olume
Ll

Cliiseat

Wave

Balance:
B ) ¢

Yolume:

SW Synth CD Player
Balance: Balance:
e e P
Yolume: YVolume:

Ll L
[ ] Mute [[] Mute

< Virtual Cable 1 )
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What if two computers are used for SO2R?

You need two sound cards in one PC

Use Virtual Audio Cable to mix them

— USB Audio CODEC (From Rig A, local, digital)

— USB Audio CODEC 2 (USB Sound Card)
LINE IN/MIC (From Rig B, remote, analog)
_or‘_

S/PDIF IN (digital)

Supports single combined stereo recording of two

radios on single PC

Recording analog headphone output is much simpler,

but requires audio isolation transformers

Contest Academy
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How to add a second sound card?

* Try external USB (HDE 6 shown previously)
e Turtle Beach Audio Advantage Amigo Il (hard to find)

Contest Academy
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Downloading and Buying Virtual Audio Cable

https://vac.muzychenko.net/en/

— ~$25.20 (self-support), $35 (basic support), $50.05 (extended support)

Virtual Audio Cable - connect X +
C @ https://vac.muzychenko.net/en
Virtual Audio Cabl
Main Description Usage Manual Download Purchase Support History

Latest version: 4.60

Virtual Audio Cable software (VAC), allows you to connect audio applications to each other. VAC routes
audio signals (streams) between such connected applications, keeping as low latency as possible.

You definitely know that traditional hardware audio devices (CD/LP player, FM receiver, equalizer,
amplifier etc.) may be connected together by electric (analog or digital) cables. Windows audio application
can produce (play back) and/or record sounds (audio signals) too. With VAC, you can transmit sounds
from any application to any other.

VAC simulates an audio adapter (card) and provides a set of virtual audio devices named Virtual Cables.
The "Virtual Cable" term is used only in VAC description, as a placeholder. Actual device/endpoint
names that you will see in applications' windows, are different.

Contest Academy
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Using Logging Software to Record

Example is from Win-Test (others briefly)

Recording to MP3 using the Fraunhofer
CODEC (built-in to Windows, but hidden)

Compressed audio files < 700 MB / 48 hours
Play back any QSO using logging window
Just move cursor to QSO and click Play button

Contest Academy
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First, we need Fraunhofer MP3 CODEC

 Windows XP has it already

 For Windows Vista to Win10, enable CODEC
by running batch file:

The (updates the Windows
registry)

e Download from
http://www.komeil.com/download/264

Contest Academy
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http://www.komeil.com/download/264

Getting the Chortkeh Fix
* http://www.komeil.com/download/264

O

£, chortkeh fix mp2 codecemd - Ke X =+

[ C @ Notsecure www.komeil.com, ! ¥r  Incognito e

¥ tweet | i Like 2 ] stare |

Comprehenswe and easy to use

one Paessl G

Do NOT
click here

Komeil Bahmanpour |- Download Center [» 2008 [» 06 > enabling-fraunhofer-mp3-codec-vista [ chortkeh-fix-mp3-codec.emd

Related article: Enabling Fraunhofer 11S MPEG Layer-3 Codec (Professional) in Windows 10, 8.1, 7, Vista and Windows Server 2016 down to 2008

(hortkeh—fix—mpB—codec.( md

I Download ﬁ CIICk here'

Information

File type: Windows NT Command Script
Size: 3.84 kB

Date added: £/29/2008 11:51:15 PM
Date modified: 11/9/2015 1:20:52 AM

Comprehenswe and easy to use

- A —— DOWNLOAD

one Paessl r AG

Contest Academy
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http://www.komeil.com/download/264

Running the Chortkeh fix batch file (.cmd)

e Download the .cmd file

* Right click on the .cmd file and select
Run as an Administrator

* No reboot required, just restart Win-Test

Contest Academy
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Set Recording Parameters (Win-Test)

* From the menu, select

Options |

MP3 Configuration...
or type

MP3SETUP [Enter]

in the logging window

MP3 Preferences Configuration [Alt+H for help]
Fla
Sound Device
Soundhax HD Audio w
Recorder
Sound Device
Wirtual Cable 1 w
wailable MPEG Codecs
Fraunhofer 15 MPEG Laper-3 Codec [advanced] w
Channels
) Man (%) Steren
Sample Rate
16000Hz  w Approdimative Byte B ate:
Eit Rate 13 ME /hour
2 kBit's v 323 MB/day
[ ] Ratate the file when itz size iz greater than
B
[ (] ] [ Cancel ]
Contest Academy
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Before the contest starts, start recording

From the menu, select Windows | Contest
Recorder Cunle:sl Recorder @@

e 4l 4 » Ir 1k

* Click the record button

* Check start recording automatically, click OK
Start Recording E 5]

Y'ou are about starting an Audio Recording of the Contest. Do pou confirm?

Alzo ztart this recarding automatically nest time W' T iz launched
[uzeful if you have to reboat the computer ar restart ‘Win-Test during the contest),

k. | | Cancel

Contest Academy
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Recorder starts recording

 Recording normally:

Conte=st Recorder IEHEI

* Record level too high!

Conte=st Recorder EIIE

Contest Academy
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Setting record levels

e Better to record too low than too high (amplify later)

 Don’t let audio peaks get into red zone

* Adjustment varies by recording source:

Headphone jack —
Radio volume control + PC Sound Card MIC or LINE IN slider
Recording Devices > Properties > Levels

LINE OUT jack — Fixed level, a radio setting
K3 CONFIG:LIN OUT

USB Audio CODEC (radio sound card) — lcom Menu
USB MOD LEVEL

USB Audio CODEC (microHAM MK2R+) —
Turn level knobs on SO2R box, top right corner

Virtual Cable 1 —
WAV OUT slider

Contest Academy
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Setting sound card record level

12:20 AM

* Right click on speaker icon in Windows task bar, sy
the select Open Sound Settings

 (Click Sound Control Panel

« Select Recording tab e

Select a recording device below to modify its settings:

* C(Click to select source N

Configure | SetDefaul |~ Properties

* Click Properties button
* Click Levels tab

Contest Academy
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Windows 10 Recording Levels

4 Microphone Array Properties X

General Listen Levels Ephancements Advanced

Microphone Array

. 82 |qu

Microphone Boost

. +10.0 dB

Cancel Py Contest Academy
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Recording with WritelLog
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Reviewing your Log Check Report

e http://www.arrl.org/contest-log-checking-reports
Sign in to see your LCRs

e Not an ARRL Member? Use:
ttp://contests.arrl.org/logcheckreports.php

 http://www.cqww.com/Icr/
nttp://www.cgwpx.com/lcr/

“An email with the link to your private log checking

report is sent to the email account you used to
submit the log.”

Contest Academy
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http://www.arrl.org/contest-log-checking-reports
http://contests.arrl.org/logcheckreports.php
http://www.cqww.com/lcr/
http://www.cqwpx.com/lcr/

What you’ll see in the LCR

CROSS CHECK RESULTS

QS0 #151: Received QSO# 59 should be 69 NOIJ
QS0 #220: QSO not found in Tog of WALS

QSO #533: Received QSO# 5 should be 56 KS7T

QS0 #546: QSO not found in log of VE3MM

QS0 #638: Received QSO# 281 should be 28 VE4DXR

Go back and listen to these QSOs and figure out what
happened

Cross check results not perfect, but usually very good
Best way to learn is from your mistakes, so listen to them
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To Review

Recording mono to a sound card is easy
Recording stereo is harder
Recording two stereo radios (SO2R) is even harder

Recording what you hear in the headphones — best
choice for SO2R

Use real cables / isolators

USB Sound Card digital mixing can work, but is
complicated

Review your Log Checking Reports and learn from the
recordings

Contest Academy

<S> 51



Questions?

* https://www.gqrz.com/db/N6TV
Links to this and other presentations

* https://www.k6jrf.com/FT HUM.html
K6JRF Technical Review of Audio Isolators

e http://www.audiosystemsgroup.com/publish.
tm
K9YC on “Hum, Buzz, and RF Interference”

e https://vac.muzychenko.net/en/
Virtual Audio Cable
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