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BatSound® Touch End-User Software License Agreement

This is a legal agreement between you and Pettersson Elektronik AB ("Pettersson"). This agreement states the
terms and conditions upon which Pettersson offers to license the software “BatSound® Touch” with all related
documentation and accompanying items (jointly referred to as “Software”, and the term “Software” includes but
is not limited to executable programs, drivers, libraries and data files associated with such programs).

By installing the Software, you are agreeing to become bound by the terms of this agreement. If you do
not agree to the terms of this agreement, please do not install the Software.

License Agreement

Purchasing one copy of the Software licenses you to use the Software only on a single computer. This non-
exclusive license allows you to physically transfer the Software from one computer to another, provided that the
Software is used on only one computer at a time. If you wish to use the Software on more than one computer at a
time, you must purchase a separate license for this. You may make copies of the Software for backup purposes
only, but you may not distribute copies of the Software or documentation to others. If you transfer the Software
and license to another party, you must destroy all copies not transferred. In such case, the new user has to agree
to become bound by the terms of this agreement.

You may not sublicense, modify, reverse-engineer, disassemble or decompile all or part of the Software. You
may not use the Software as an application development tool. You may not create, copy, sublicense or distribute
a library derived from the Software.

Disclaimer

Pettersson provides the Software "as is". We specifically disclaim any implied warranties of any kind, including,
but not limited to the warranties of merchantability and fitness for any particular purpose and against
infringement. You rely on the Software and results solely on your own risk. The software is not intended for use
in applications where incorrect functioning/results could result in personal injury or damage to property.

Pettersson reserves the right to make changes to the Software and documentation without obligation to notify
you of such changes.

Copyright Notice
The Software and its related documentation are copyrighted by Pettersson. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording, scanning, digitizing, or otherwise, without the prior consent of Pettersson.

The Software uses some freeware libraries. They are listed along with the respective copyright notices in the file
Notice.txt in the BatSound® Touch program directory.

BatSound® is a registered trademark of Pettersson Elektronik AB. All other trademarks referenced in this
document are the property of their respective owners.

© Pettersson Elektronik AB, 2021. All rights reserved.
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Introduction

BatSound Touch is a sound recording and analysis software which provides high-resolution
real-time spectrograms and is very easy to use with touch screen tablet PCs. It has resizable
text and buttons to facilitate operation on devices with virtually any screen size. BatSound
Touch can of course also be used on computers without a touch screen.

In the default mode, the waveform (oscillogram) and spectrogram are shown on the screen,
but it is also possible to show only the spectrogram or waveform, if desired. The program can
be used to examine existing sound files as well as to show the waveform/spectrogram in real
time (e.g. while recording). In both cases, it is possible to scroll back and forth in the
diagrams as well as to pinch-zoom in and out.

When ultrasonic signals are recorded (this assumes that a recording device with high
sampling frequency is used), an ultrasound conversion feature is available, which transforms
the ultrasound into audible sound in real time, making it possible to hear the ultrasonic signal
(e.g. bat calls) at the same time it is being recorded.

BatSound Touch supports the Pettersson M500 USB ultrasound microphone and together
with a tablet PC, a small and powerful ultrasound recording device is obtained. In addition to
the M500, any standard Windows sound device can be used with BatSound Touch.

If a GPS receiver (with reception) is available in the computer/tablet, the GPS coordinates
will be stored in the recorded files. If a GPS receiver is not available, GPS coordinates can
also be entered manually.

Several different color schemes ("themes™) are available in BatSound Touch. The examples in
this manual are made with the Classic theme. For nocturnal use, one of the themes with black
background is more suitable.

. . ? S . .
Tapping the question mark symbol " will give a brief, on-screen explanation of the
various buttons. This is a good starting point to explore the program and its features.

BatSound Touch is also available in a 'Lite' version with limited functionality. This version is
available free of charge to M500 owners. The limitations are listed at the end of this User
Manual.
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System requirements
BatSound Touch supports Windows 7, Windows 8/8.1 and Windows 10.

Recommended minimum system configuration:
e 1GBRAM
e 30 MB free hard disk space and additional space for recorded files
e 1.33 GHz AMD/Intel processor
e Microsoft Visual C++ Redistributable Package for Visual Studio 2013*
e Microsoft .NET Framework 4.6 (included in Windows 8/8.1/10)
e Internet access during installation (only for .NET Framework 4.6)

* Included in the BatSound Touch installation package

Installing the software

1. a) For a 32-bit Windows version, locate and double click the file
"BatSoundTouchInstaller32.exe".

b) For a 64-bit Windows version, locate and double click the file
"BatSoundTouchlInstaller64.exe". It is also possible to use
"BatSoundTouchlInstaller32.exe", but the performance will generally be higher with
the 64-bit version of BatSound Touch.

2. Accept the Security Warning and click "Run".

3. Read the license agreement and check the box "I agree to the license terms and
conditions" to confirm that you agree and click Install.

4. If a User Account Control window appears, click Yes.

5. The installation now begins. If Microsoft Visual C++ 2013 Redistributable (x86) is
not already installed on your system, a dialog box will open. Read the Microsoft
Software License Terms and check the box "I agree to the license terms and
conditions™ to confirm that you agree and click Install. When it is completed, press
Close to continue the installation of BatSound Touch.

6. Enter the installation code and press Continue. Please note that the installation code is
case sensitive.

The installation code is required if you need to re-install the software, so please make
sure to keep it in a safe place.
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Overview
The main window in BatSound Touch consists of:

The file tabs

The graphics area, where the oscillogram and spectrogram are drawn
The toolbars

Spectrogram amplitude threshold slider

The status bar

start Page| [M500_20161104_163129.wan]
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Location unknown. Recording stopped...

The small arrow symbols | P are used to hide the respective toolbar. When a toolbar is
hidden, it can be made visible again by tapping 4| .

Tapping the question mark symbol 7 | will give a brief, on-screen explanation of the
various buttons.
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Horizontal toolbar

-' Open command menu.
-

Toggle vertical or horizontal zoom.

Zoom out.

o

Zoom in.

Compressed view menu.

¥
)4

LS

Activate compressed view.

+)
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Vertical toolbar

Close the active file.

Start playing sound from cursor position, or marked section.

Start recording.

Start triggered recording.

Stop playing or recording.

Real-time audio of ultrasonic signals.

Start circular recording. This icon is only visible when live view/sound is
active.

@ 2 m @ @ v X

Save file.

Delete file.

Open settings menu.

File information.

9 o

N A NY
v N\ A K Enter/exit full screen mode.
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Amplitude threshold slider

If the spectrogram is too weak (only visible where the signal is strongest) or if the noise
shows too much, you may need to adjust the amplitude threshold slider.

Dclib -lpdb —2|O db —?:Ddb -?Odb —ISOdb —|60db —ITOdb ;BOdb |

Status bar

If a GPS unit is connected, the current latitude and longitude will automatically be displayed
to the left in the status bar. The last action is displayed to the right (such as starting or
stopping a recording, saving a file, starting real-time audio etc.).

Command menu

This will open a menu with the following choices.

When Touch select mode is active, it is possible to draw an area on the screen that can be
used for zooming, playback etc. With this mode disabled (default), you are instead able to
scroll in the diagrams with your finger/pen. With the Touch select mode disabled, it is also
possible to pinch-zoom in (or out) in the diagrams.

The cursor type (Marking cursor, Measurement cursor etc.) and various zoom options can
also be chosen in this menu

Using the Measurement Cursor enables you to select a “window” in the diagram to be
zoomed (i.e. zoom along both axes). This is possible in both the oscillogram and the
spectrogram.

Move to beginning and end of file commands are also available in this menu.

In version 1.3.7, the Power spectrum feature was added to the software, which can be
accessed through this menu.
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Start page

The start page is accessible from the tab in the top-left corner. The Open recent files list
gives easy access to files recently used in BatSound Touch. Tapping on a file name will open
that file.

Delete files will permanently delete all marked files.

Tapping on Open file allows the user to browse folders and select a file to open whereas New
file creates a new, empty file.

A few different themes are available with different color schemes. The active theme is
highlighted.

Scale buttons and text allows the users to resize buttons and text according to their
preferences.

IStaﬂ Paga M500_20161104_163129.wavi

BatSound Touch start page

Open recent ﬁles Delete files (Clear list| [Update st
Name Delete Size Recording Time Samples per sec Rec date

New_20161103_180515.wav 1| 204kB 213s 48000 2016-11
New_20161103_180526.wav L1 129kB| 1.31s 48000 2016-11 New file
M500_20161103_163124.wav 3.10 MB 3.2's| 500000|2016-11
M500_20161103_163121.wav 211 MB| 2.21s| 500000 2016-11 (|;ssic
M500_20161103_163110.wav 8.4 MB 8.8 s| 500000|2016-11 Dark

New_20161102_160729.wav 244 kB| 0.246 s| 500000 2016-11 Demo

New_20161102_160732.wav 253 kB| 0.255s| 500000 2016-11 L!ght
LightOnDark

Night

Open file

Use theme

CIECCE

Scale buttons and text

L 125%

Exit program | Exit full screen

Location unknown. Press the escape key to exit full screen mode.
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Functions and Settings

In order to change the system settings, tap the cog-wheel symbol in the vertical toolbar:

9

This will open a list of functions (recording and playback modes, etc.), for which the settings
can be changed. These functions and the corresponding settings are explained below.

<« Recording ] B
| Triggered recording
1d

<« Compressed view @
<« | Circular buffer recording @
<« | Playback Eﬂ))
<« Real-time audio ‘
< Files ﬁ
<« Graph settings
N

About... AR

Recording Device

This is where the recording device, resolution (bits) and sampling frequency are selected. The
M500 USB Ultrasound Microphone is designed for 16 bits resolution and a 500 kHz sampling
frequency, so these are the only available alternatives when the M500 is selected.

If you connect a USB recording device, such as the M500, to your computer/tablet when the
program is already running, you need to open a new file in order for the recording device list
to update.

Recording

To start a manual recording, tap the Recording symbol. The spectrogram and/or oscillogram
will be shown in real-time while recording. To stop the recording, tap the Stop symbol.

10
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Triggered recording

O

In the triggered recording mode, the program starts recording automatically as soon as there is
a sufficiently strong sound present. The values of the parameters can be changed by either
moving the corresponding slider or by tapping the parameter button to enter an exact value
with the keyboard.

When the Oscillogram (amplitude) trigger is selected, the system is triggered when the sound
level exceeds the level entered in the Oscillogram threshold box. This level is entered as a
percentage of the full range (0 dB corresponds to 100%, -6 dB to 50%, -12 dB to 25% etc.).

When the Frequency selective trigger type is selected, power spectra are continuously
calculated and evaluated. The system will be triggered when the power spectrum level
exceeds the dB value entered in the Power spectrum threshold box at any frequency over the
frequency range determined by the Lower and Upper frequency limits. That way, it is
possible to stop the automatic recording system from being triggered by signals outside the
‘interesting’ frequency range.

The active trigger type is stated in the top left corner of the triggered recording menu and the
inactive type is grayed out.

The Recording time before trigger determines how long before the trigger occurrence the
recording should start. That way, cutting off the start of a sound pulse can be avoided. A
memory buffer is used to make it possible to start recording before the trigger.

The Minimum duration determines the required length of a signal in order for a recording to
start. That way, false triggering from single, short pulses can be avoided. Enabling the
Recording schedule allows you to select when you want recordings to be made.

Start Pagel [rempty_files]

Predefined settings . . > 7
<« Recording device
Trigger: Frequency selective Recording time before trigger m:gg—;;—;;gk x
Oscillogram (amplitude) threshold MSOO_AI‘I‘-Ip| trig > Triggered recording >
| T N IR I N TR TR Y N | - -
0.0
o R <« Compressed view
Recording time after trigger .
Frequency limits <« Circular buffer recorcﬁ
LDWEr: | 1 1 1 1 1 1 1 1 1
<« Playback
' : d ) ' ! Max recording time ':m)
Upper(190 000 Hz 1005 <« Real-time audio
1 f 1 i ' ' ' ' f
<« Files B
Level: Recording schedule Enabled v ]
P M ' 24 hour clock (HHMM) <« Graph settings ‘Q
ey o
Minimum duration [ T e B N T About... AR
1 1 Ll Ll 1 1 1 1 1 1 ] End:
T R R T
t + .
s w2 -

Location unknown.

11

»
Press the escape key to exit full screen mode.
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Live view

9

Live view is a mode where the spectrogram and/or waveform are displayed in real-time
without being recorded. It is possible to scroll back and forth as well as to pinch-zoom in/out
in the diagrams while in the Live view mode. The Live view memory buffer size is 60 MB
(around one minute with the M500) for the 32-bit version of BatSound Touch and 240 MB for
the 64-bit version.

Circular buffer recording

@

The Circular buffer recording mode uses a circular memory buffer with a size corresponding
to the selected recording length. When Record is pressed, the last x seconds is saved in the
file. This mode can only be used when Live view and/or Real-time audio is active. The
maximum buffer size is 15 seconds. The circular buffering recording icon is only visible
when Live view/Real-time audio is active.

Playback

>

Select which play speed to use for playback. In order to make ultrasonic signals audible, the
play speed should be set to e.g. 0.1, which corresponds to 10x time expansion. Files with a
sampling frequency higher than 192 kHz (such as recordings made with an M500
microphone) will automatically be adjusted to an appropriate play speed.

Real-time audio

o)

BatSound Touch allows you to monitor the ultrasonic signals in real-time. The ultrasound is
made audible through under-sampling, which converts the ultrasound into the audible
frequency range.

If the monitoring volume is high, acoustic feedback is likely to occur. To avoid this, reduce
the audio volume and/or use headphones. If you are using real-time audio with the tablet
speaker active, checking the Mute sound monitoring while recording box in the settings
dialog will temporarily mute the real-time audio while a recording is being made to ensure
that the sound from the speaker will not be recorded.

To enable the monitoring function, press the real-time audio button in the toolbar.

12
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Compressed view

A

Compressed view is a display mode that removes the silent portions of the signal, making it
possible to display more bat calls on the screen at the same time. It works similarly to the
Triggered recording mode. When compressed view is active, the signal will only be displayed
in the diagram when it meets certain criteria, e.g. it exceeds a selected sound level or contains
frequencies between selected frequency limits.

Compressed view can be used both in Live view and with previously recorded files.
Each hidden portion of the signal will be displayed as a vertical line in the diagram. When

Compressed view is used on an existing sound file, a hidden portion can be "unhidden" by
clicking the + sign below the line.

To compress previously recorded files, use the Compressed view menu.
-

Start Page[FiG0ZMBAWAY

o G SYCUE- T )<

4 N | e |

100% |- | i
000 s 02005

A signal consisting of six pulses emitted by a bat.

Start Page| [M00021_b2. WA:"

50 %

EeQa.® @)

—t

L —— -
0.0,175 180,805 0,210 5 ]
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100% ——————F—+
0015 0020 055 DS D1105_0.145 D1

The same signal after it has been compressed. Most of the silence between the pulses is now hidden.

13
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Power spectrum

The power spectrum shows the frequency contents of the signal as signal power versus
frequency. The power (Y-axis) is here given in dB relative the maximum level (0 dB). The
power spectrum is calculated over a limited portion of the signal, which you can select in the
spectrogram.

Once you have selected the desired portion, you can open the power spectrum from the
command menu.| =

By pressing the cursor in the power spectrum diagram, the corresponding frequency and
power will be displayed. Move the cursor and it will automatically follow along the power
spectrum curve.

Al Power Spectrum ' =aE X
-
| |
-20db
29280 Hz -43 db
-40 db - J
-60 db A
-80 db
-100 db . — . | . — — ; ‘
0Hz 50000 Hz 100000 Hz 150000 Hz 200000 Hz 250000 H
—| FFT size: 1024 (Automatic) Overlap: 50% (Automatic) Window: Hamming FFTs count:40 0.4311 5 - 0.4720 s
4| settings

14
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Files

Start Pagel frempty files]

100 _i'H(—) @\ Beginning of name <« Recording device > |7
A M500 X
<« Triggered recording
) File name builder >
acon}
|_| Use file name builder <« Compressed view i
sl Recording file directory <« Circular buffer recording
2 o
[y . . 5
. C:\Users\Pettersson\Documents\BatSound\Recordings < Playback c(]])
. ::H(—)‘ @ |¥| Add date to directory path
I File type <« Real-time audio
[Batsound Wave files(*.wav) | »| » | Files ¥
-
V| New file for each recording =y
- <« Graph settings ‘@
File numbering —
N
“T [Date and time { v | l About... | AR
File name example
ok M500 20151001 _175907.wav
sonl
e ! 4 ol
1« — b

Location unknown. Press the escape key to exit full screen mode.

The default save location is C:\Users\[Username]\Documents\BatSound\Recordings. If you
wish to change this, click the Browse button and navigate to the desired folder. Check the
Add date to directory path box to create a folder with the current date.

Checking the New file for each recording box will create a new file each time a recording is
made. This applies to Triggered recording too, which can result in a large number of small
files depending on the settings. Un-checking the box will cause all recordings to be made one
after the other in a single file.

The file name beginning should be entered in the "Beginning of file name" field. In the box
File numbering a file name ending is chosen:

Sequence number

Date and sequence number
Date and time

Time (hhmmss)

Time (hhmmss_mmm)

The File name example shows what a file name would look like with the current settings.

15
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Save File As dialog box

The following options allow you to specify the name and location of the file you're about to
save:

File Name
Type a new filename to save a document/sound file with a different name. BatSound adds the
extension you specify in the Save File As Type box. The default extension is .wav.

File Format
The following file formats are available:

BatSound wave file - A wave format with embedded information used by BatSound, e.g.
comments and certain display parameters ("metadata"). This is the default and recommended
file format.

BatSound data file (*.bsnd) - A wave format with embedded information used by BatSound,
e.g. comments and certain display parameters. The .bsnd file extension is associated with
BatSound Touch.

Wave file — The standard wave format. BatSound can read this format as well, but no
BatSound specific information will be stored in the file. Typically, this format should be used
to create files to be read by other applications, not capable of reading the BatSound wave
format.

Delete files

=

Pressing the delete icon will close the file and mark it for deletion. To delete all marked files,
press the button on the start page. A dialog will open where you are asked to
confirm that you want to delete the specified files. This dialog will also open if you close the
program while having files marked for deletion.

16
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Graph settings

Oscillogram: Lines between samples. Setting the value to True will cause lines to be drawn
between successive samples (improves appearance of the oscillogram at high zoom levels).

Spectrogram: FFT size - the number of samples used for each FFT. You may select one of
the following FFT sizes: 64, 128, 256, 512, 1024, 2048, 4096, 8192 or Automatic.

The frequency resolution will be higher (but the time resolution lower!), the larger number of
samples you choose. If you choose “Automatic”, the program will select an FFT size giving a
resolution that approximately corresponds to the actual screen resolution with the current
window size.

FFT overlap. Can be set to 95%, 90%, 75%, 50%, 25%, 10%, 5%, 1%, 0% or Automatic.
The overlap in % of the FFT window between successive FFTs. An overlap of 50 % means
that the “next” FFT will start in the middle of the interval used to calculate the “current” FFT.
A large overlap increases the computation time for the spectrogram, but results in a smoother
curve (“higher time resolution”). If “Automatic” is selected, the program will select a suitable
overlap, corresponding to the present window size and time scale. If the time scale is such that
a very long portion of the signal is displayed in the window, the program will adjust the
overlap to avoid long calculation times. If short pulses are present in the window in this case,
some of these may be lost in the spectrogram. To avoid this situation, manually select a
sufficient overlap in such cases.

Various: Update rate recording indicates the diagram update rate. Lowering this can
increase performance on lower-end computers.

The width of the scroll bars below the diagrams can be adjusted. Setting it to Auto on tablet
PC's will result in no scroll bars at all. Instead the user can sweep the fingers in the diagrams
to scroll.

The vertical and horizontal grid lines can be set to None, Sparse or Dense.

As a tool to assist in quickly recognizing the frequencies of a signal, rulers can be activated
and positioned at desired frequencies in the diagram.

The relative sizes between spectrograms and oscillograms are set to 66%/34% by default
but can be changed by moving the slider.

17
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File information

Information about the recording site and the recording equipment can easily be stored as
metadata in the file. BatSound Touch guides the user in this, through a set of dialogs where
the desired information can be entered.

Parts of this information can optionally be included in the file names, by using the Filename
Builder feature. This gives highly descriptive file names, e.qg.:

ACT_M500 Location 1_Site 7 20150922 181651.wav

Where ACT means "active recording”, M500 is the recording device, Location and Site are
used to state where the recording was made. The date and time of the recording are also added
to the file name.

Save as default will save the current settings as default for other files. Save as favorite will
save and store the current settings in the favorite list for later use.

The following file information can be entered. The Location and Detector tabs are only
available in the Extended template.

General
Title, Time Expansion, Date, User

Notes
Notes, Recorded by

Location
State, County, Town, Owner, Site Name, Project, Lat, Long, Date, Elevation, Clutter, Habitat
(these Latitude and Longitude values are to be entered manually)

Detector
AGL Height, Orientation, Weatherproofing

Recording
Recorded, Latitude, Longitude, Comment, Ended (these Latitude and Longitude values are
saved automatically if a GPS unit was connected when the file was recorded)

Format
Samples per sec, Channels, BitsPerSample, File Size

Filenames
Type, Detector, Location, Site, Example

18
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BatSound Touch Lite

The following limitations apply to the 'Lite' version of Batsound Touch.

N

©CoNo kAW

10.

Only one file can be open at any given time

Only the M500 and M500-384 USB Ultrasound Microphones can be used for
recording

Only one instance of the program can be running at a time
Only two themes are available: Dark and Classic
'‘Compressed view' is unavailable

Power spectrum is unavailable

'File information' is unavailable

Circular buffer save time is locked at 3 s

Locked/limited settings for Triggered recording:

a) Freq. dB: Range limited to -40dB ... -1 dB

b) Recording time before trigger: 200 ms

¢) Recording time after trigger: 500 ms

d) Minimum duration: 1 ms

e) Maximum recording time: 15 s

Locked settings for Graph Settings - Various:

a) Scroll bar width: Auto

b) Vertical/Horizontal grid lines: None

c) Show rulers: Off

d) Spectrogram/oscillogram relative size: 66%/34%

19



