RecSound

Multi-channel recording system

RecSound is a Windows application designed for recording sound from various audio sources: microphones, telephone lines (with adapter), radio receivers. Ordinary sound cards are using as input device, and this reduces total cost of recording system.

One line input of sound card gives two recording channels  (left and right channels of stereo input). There is no restriction in recording channels total number; it depends only on how many sound cards are correctly installed in system. 
Actually RecSound consists of two applications:  the “RecSound core” and the “Control” application. RecSound core doesn’t have any user interface, total control of recording system is provided by control application.   RecSound core can be installed as Windows service or set to auto loading in application mode after Windows startup.

Control application can be started anytime to listen audio records or change application settings. It doesn’t work without RecSound core  is started.

Main features of RecSound are:  

· Auto recording on:

1. audio level in recording channel becomes above the trigger level;

2. audio level in recording channel becomes below the trigger level;

3. voice presence;

4. by schedule (can be on one day or on week);

(Combination of auto recording modes, enumerated above, is possible. In this case record turns on by logical OR rule).

- realtime monitoring of audio signal in recording channel (user can hear recording sound), with possibility of automatic gain control (AGC), denoising   and spectrum inversion;

· Decoding phone line signaling: DTMF tones, Caller ID, so-called Automatic Number Detector (using in former USSR countries);

· Fax messages decoding;

· sound processing: automatic gain control, denoising;

· database with password query mode and records selection;

· selected records can be saved in other folder and later can be loaded to the database again with all information (dates, notes). So, user can record files in one computer and process them on another one.

· Embedded player with audio view and audio processing (AGC, spectrum inversion, equalizer);

· Sound file ciphering mode (ciphered sound files can be played by embedded player only);

· RecSound Core can be installed in Windows service mode;

· Automatic erasing of old files, keeping stetted percent of disk space free;

· Recording audio fragments in one file with time of each fragment saving. (This is useful in radio nets with little traffic recording);

· Circular buffer (recording audio information which has been sounded before the record was turned on). You don’t lost any second of audio information!

· Stealth mode of RecSound Core. (RecSound Core is not visible even in Windows Task Manager’s process list).

Current version restrictions:

· fax messages decoding, saving information about time of sound fragments in single file recording mode, available in non ciphering mode only;

· sample rate of recording channels has one value for all sound devices;

· bits per sample is always  16. 

1. Working with RecSound.

After application starts first time RecSound core and RecSound Control applications are started. RecSound Core automatically turns on all recording channels available. Every recoding channel has its name. Channel name consists of digit, equals to the sound card number in Windows, sound card name and sound card channel number (1- left channel. 2 – right channel).

One should keep in mind that microphone input of sound card usually has mono input, so it allows to use sound card as one channel sound recording device, instead of line input.

By RecSound Control user can remove unnecessary channels. 

After first start RecSound Core has following settings by default:

· has autorun  setting  as Windows application;

· database password query and sound file ciphering are turned off;

· in case of  database password query will be turn on,   password by default is “password”.

- recording channels have MP3 file recording settings, recording starts on level, trigger level – 0dB (should be adjusted by user),  all decoders are turned off, denoising, circular buffer, AGC are turned off, sound files settings: sampling rate –11025 Hz, bits per sample –16, MP3 bitrate – 24 kBit/s.

After first start, user should adjust recording channels settings: remove unnecessary channels, set required record turn on mode and decoders. User can monitoring sound in recording channels by so-called “Direct channel”  (monitoring channel). Also one can completely adjust settings in the one recording channel and just copy this settings to another recording channels.

After adjusting RecSound Core settings, RecSound Control can be closed. From now, RecSound core will work autonomous, recording audio information according to settings have been made.  

To listen audio information recorded, user should start RecSound Control application. In main window there will be list of recorded files. To listen file user should double click right mouse button on required record in list.

Record in database appears only after end of recording.

2. Main window of RecSound Control application.

Application settings.
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Fig. 2.1 Main window of RecSound Control application.

1 – list of recorded files; 2 –recording channels settings window button; 3 – renew list of recorded files (1); 4 – enter note to selected in list (1) record; 5 – button to open player with selected in list (1) record; 6 – delete record button; 7 – save audio file button; 8 – button to save all selected records in another place; 9 – button to load previously saved records (by button 8) to the database; 10 – select records button; 11 – discard selection rules, made by button10; 12 – delete all records in list (1) button; 13 – delete all listened records in list (1) button; 14- button for continuous listening of all records in list (1) from current record  (one by one); 15 – show / hide decoder’s results panel (DTMF, CallerID, АОН); 16 – icon, showing than record is in fax processing queue; 

Main controls of this window are recording channels settings window button (2), records selection button (10) and discard selection button (11).
After pressing recording channels settings window button (2, fig 2.1) this window will be shown (fig. 2.2).
[image: image2.png]7 Sound Devices and channels settings
Files Man seftings ~ Recording channels sefings

= RS & o . s . . <,
—

P = |  Channel 1 auto|[sibr )& Monioing
2 mm“ﬂ”ﬂ w7 uto (Recorn) (40 Monitaring
° | I - EEIIEE] ¢ v i) ST ) vewws
‘| Y - JEEINRRY > s (i) ST ) vewws
° | Y - EENRE > v i) 4T ) vewws
> | I Qe > s i) ST ) vewws
" | I - [ECEIIR > v (o) ST ) vewws
* | Y WEEINREE] > o s i) ST ) vewws





Fig. 2.2 Recording channels settings window.

1 – trigger level control; 2 – sound level indicator; 3 – recording and recording time indicator; 4 – auto record checkbox; 5 – manual recording button; 6 –  recording channel settings window button; 7 –   monitoring recording sound button (“direct channel”); 8 –  sound devices setting window button;  9 –  main settings window button; 10 – system mixers window button; 11 – button to minimize RecSound core window;

By trigger level control (1) user can adjust level to get record started while signal level becomes higher or lower then this level (in auto level recording mode).

Button 11 is intended to minimize RecSound Core window (sometimes in service mode it could lost focus).

By pressing button 8 user can open sound devices setting window (fig. 2.3)

[image: image3.png]T —

[-Working channel

[=IE]

| Chanrel | Chanrel
1 VAMAHA DS-XG Audio (WDM) 2 channel 1 ORealtek HD Audio Input 1 channel
2Blustaoth AY Audio T chanel 2 DRealtek HD Audio Ipput 2 charnel
2Blustaoth AY Audio 2 chanrel 3 1YAMAHA DS Alidio [WDM) 1 channel

3 Blustaoth LD Aucio 1 charnel
3 Blustaoth S50 Audio 2 charnel

\1\,

X i





Fig. 2.3 Sound devices setting window.

1 – unused channels list; 2 – working channels list; 3 – turn on channel in list 1 button; 4 –  turn off channel in list  2 button;

Also user can turn channels on or off by double clicking right mouse button on channel in lists 1 or 2.

On button 9 pressed the main settings window will be opened (fig. 2.4)

[image: image4.png]~Sound cards seltings 4

Semple
ale 105 < -]
3
Bits per :
sanple
~Oldfs auto deleton
Femin fee space on dis, % 5 4

~Secuty ¢

[Passwardcheck _Change passwéid
s

“oning n iaface s
= Aulo Lo s appcatin o o)
T~ Invisible mode of RecSound cors————— *
¥ S o NT, 2000 . 2003 okl__

X Cancel





Fig. 2.4 Main settings window.

1 – sampling rate; 2 – bits per sample (couldn’t be changed); 3 –  percent value to keep free on disk (old files will be deleted if free space percent becomes smaller then this setting);  4 –  input new password window button (actually, the database password is the password to open RecSound Control application); 5 –  checkbox to set or clear password check mode (in password check mode audio files are automatically ciphering); 6 –  checkbox to set or clear auto load RecSound Core mode in Windows application mode (checked by default);  7 –  checkbox to set or clear stealth mode of  RecSound Core (hides application window and process in Windows Task manager’s process list);   8 – checkbox to install or uninstall RecSound Core as Windows service (after installing or uninstalling Windows should be restarted);
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Fig. 2.5  Records selection window.

1 – start date and time; 2- end date and time; 3 – channel for selection.

After OK button in records selection window is pressed, records in records list  (1, fig. 2.1) according to selection properties.  Selection properties are shown in main window status bar (fig. 2.1).

To cancel selection user should press button 11 (fig 2.1).

For recording level settings in audio devices user can use standard Windows mixer, or can use RecSound Control’s mixer window (fig. 2.6). This window opens by pressing button 10 (fig. 2.2).

Each recording channel has its  own settings which can be changed by recording channel settings window . This window could be opened by pressing button 6 (fig. 2.2) or from main menu. Recording channel settings window has four pages.
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Fig. 2.7 Recording channel settings window (first page).

1 – sample rate indicator; 2 – bits per sample (couldn’t be changed);   3 – audio file record mode: with MP3 compression or standard WAV; 4 – maximum audio file length (record will be turned off after file duration exceeds this setting, despite the record should be continued in auto mode. Record will be continued in next audio file); 5 – minimal audio file duration  (files with length smaller then this setting will be deleted); 6 – delay before record starts (in recording by level mode the average level during this time is computing and then comparing with trigger level. This feature allows to avoid false recording in case on occasionally snaps in recording channel); 7 – delay before record stops. This setting allows to avoid conversation separation in several audio files in case of long pauses; 8 – circular buffer size. Circular buffer allows to save audio information which have been preceding the moment of start recording; 9 – auto recording modes panel. Recording modes could be combined.  10 –  checkbox to set or clear one file recording mode. Information about sound fragments stat time is stored in audio file an could be shown by embedded player; 11 – checkbox to turn on or off circular buffer; 12 – inversion trigger level. If this checkbox is checked in auto level recording mode, recording starts when sound level in channel drops below trigger level and stops when sound level become higher then trigger level. (Useful mode in recording from radio receivers without or broken squelch);  13 snaps eliminator on or off ; 14 -   MP3 compression parameters panel.

Recording in auto level mode starts after delay, which can be set  in textbox 6.   The average level during this time is computing and then comparing with trigger level. Such algorithm allows user to tune recording channel so, that occasionally snaps will no take effect on recording turning on. Energy of snap spreads on delay period and no affects the level measurement.  

Circular buffer allows to save audio information which have been preceding the moment of start recording.

The second page of  recording channel settings window shows schedule settings (fig. 2.8).
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Fig. 2.8 Recording channel settings window (second page, schedule settings).

1 – add schedule period button; 2 – delete selected schedule period button; 3 – edit selected schedule  period button; 4 –  slice whole twenty-four hours on periods; 5 – open weekly schedule edit window button.

Decoders are managed on the third page of recording channel settings window (fig. 2.9).
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Fig. 2.9 Recording channel settings window (third page, decoders management).

The fourth page of recording channel settings window allows turn on and control denoising and automatic gain control (AGC) and load all recording channel settings ftom another channel.
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Fig. 2.10 Recording channel settings window (fourth page). 

1- denoising on/off; 2 –  denoising level control (denoising could be controlled and tuned by channel monitoring);  3 – AGC on/off; 4 – dropdown list of channels, which settings can be loaded into this channel; 5 – load settings button. 

If one needs to tune several recording channels almost the same, he can tune one channel properly and than load this settings to another channels. 

RecSound uses spectrum subtraction algorithm for denoising. This algorithm works good against  noises with slowly changing spectrum.  User can hear denoising results in monitoring (“direct”) channel window (fig. 2.11).

The denoising level control sets coefficient of subtraction of noise spectrum from signal spectrum.
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Fig. 2.11. Monitoring (“direct channel”) window.

1 – dropdown list of available sound devices for monitoring playback; 2 – volume control (software only with limiter);   3 – spectrum inversion point control; 4 – spectrun inversion on / off button; 5 – AGC on/off; 6 – denoising on/off; 7 – denoising level control.

Denoising settings are automatically applied to the monitored recording channel and  saving in its settings.

Spectrum inversion control allows to turn signal spectrum to decode some cheap scramblers (SENAO, HARVEST and so on). Spectrum inversion affected monitoring channel only, audio file will contain non-inverted signal.

3. Audio file ciphering.

In database password request mode (5, fig. 2.4) RecSound automatically ciphered recorded audio files with one of strong ciphering algorithm. Ciphering key is connected with database password, that is why in case of change password old ciphered files can be listened after old password enter by “Enter password” item of main menu in the main window (fig. 2.1).

Default password is “password”.

Ciphered audio files can be listened with embedded player only. Player also have feature to export ciphered filed into standard WAV file. Ciphering does not affect sound quality. 

4. Audio file playback with embedded player.

To playback audio files RecSound Control application has an embedded player. It opens by double click left mouse button on record in main window (fig. 2.2) or by pressing button 5, fig. 2.1. 
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Fig. 4.1 Embedded player window.

1 – playback button; 2 – stop button; 3 – pause button; 4 – delayed pause button (playback starts in two seconds position earlier for transcribing proposes); 5 – time axis  scale; 6 – time axis scale; 7 – amplitude axis scale; 8 – amplitude axis scale; 9 – open file button; 10 – save file button; 11 – fax decoder window button; 12 – checkbox to set continuous playback  of selected fragment; 13 – checkbox to turn on / off equalizers (graphic and parametric); 14 – AGC checkbox; 15 – processing checkbox. If this checkbox is not checked audio file playbacks “as is” without any processing, despite on AGC, volume an equalizer controls position; 16 – button to spread player window to get access to additional feature; 17 – graphical representation of the sound file an playback position.

Playback starts automatically after player window is opened. Playback process could be controlled by playback control buttons (1, 2, 3, 4). Playback position can be changed by left mouse button click in any position of visual representation of sound file.

For transcriber proposes there are “hot keys” in player. Key combination “left Alt – Arrow down” pauses playback and key combination “left Alt – Arrow up” resumes playback. Playback resumes from two seconds earlier position. This “hot keys” works in all Windows application.  Such feature allow user to use his favorite text processor (for example, Microsoft Word), for transcriber proposes. 

For playback processing (AGC, volume, equalizers), checkbox “Process” (15, fig. 4.1) should be checked.  

Continuous playback (“Cycle” checkbox, 12, fig. 4.1) is convenient for listening to understand noisy fragments or to tune spectrum inversion point.

For using continuous playback one needs to select fragment. This could be done by setting playback position to where fragment should starts, pressing left mouse button and moving mouse cursor without button released to the position, where fragment should ends. 
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Fig. 4.2 Fragment selection.

1 – start selection marker; 2 – end selection marker; 3 – selected fragment; 

Playback volume can be adjusted by volume page  (additional features, to access it, press button 16, fig. 4.1). Volume control is totally software and does not affect Windows mixer settings.

In one file recording mode, information about recorded fragments time is stored in audio file and displayed by player on “Time” page (additional features, to access it,  press button 16, fig. 4.1). To move playback position to the start of selected fragment, just double click left mouse button on fragment in list 2 (fig. 4.3)
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Fig. 4.3 Information about audio fragments time in one file recording mode.

1 – start fragment position; 2 – audio fragments list.

5 Fax messages decoder.

Fax messaged could be decoded by fax decoder window in player (opens by pressing “FAX” button in player window (11, fig. 4.1). Loaded in player file will be decoded. 

Fax decoder in RecSound core could be set by checking “fax” checkbox in recording channel settings window (fig. 2.9). In this case, fax decoder will process all files, recorded by this channel. If fax have been decoded successfully, special icon appears in note field of the list in main window of RecSound control application (fig. 2.1).

Its very important, that recording channel, where fax messages are expected to be recorded, would be set in recording WAV files. MP3 compressed files will be not decoded by fax decoder, due to MP3 compression losses. 

