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Introduction

This manual is organised in the order of the modules that the reader should be
familiarised with first. The module “LPC and GD” is the one that should be mastered
before proceeding too far, because it embodies in the most straightforward manner the
principles that the other modules are based on. This module compares individual cut
WAV sounds and introduces the Geometric Distance concept. This module is not
only the best one to clarify the concepts, but it is the one that is important for studying
and verifying the reference library.

We have been running training courses for some years now and recently the course
has been extended to one week. It is probable that the manual is sufficient for users to
grasp the essential concepts without that training, but a fuller understanding of the
concepts, many of which are entirely new, cannot be conveyed in any manual. Once
grasped, the concepts are found to be intuitive, but it may require some effort initially.

The software mostly follows standard Windows formats, but there are a few custom
controls that need to be mastered.

The target is to get better than 95% recognition accuracy. This is comparable to the
accuracy of a human expert. If the user cannot achieve that then most likely the
software is not being applied properly. At the end of this manual there is a checklist
of things that can cause problems. Also, make sure you understand Chapters 6, 7 and
9 which describe how to get the most out of your software.

There was a problem with signals that had gliding frequencies. This problem has been
addressed in the new 64 bit release which will be a Beta version initially. This type of
signal is known as a Bart’s Head as seen below with the Eastern Whip-bird call. This
problem is due to the compression of the call into a single time-slot which tends to
turn any wide-band signal into a Bart’s Head. Thus it is difficult, in this way, to
distinguish one wide-band signal from another. This is not an inherent problem with
the technique as long as the signal is processed differently. The multiple peaks are the
result of a rising or falling pitch. By choosing smaller frame lengths the Bart’s Head
becomes a Matterhorn.
Eastern Whip-bird; 12 1 Standard Pattern

2513Hz 5026Hz 7538Hz  10050Hz
Peak Frequency : 1100Hz

Bart’s Head Bart’s Head Signal

The new 64 bit software processes the signal differently as seen in the 64 bit signal
image. This overcomes the Bart’s Head limitations.



The same signal processed in the time domain as well as the frequency domain is far
more distinctive.

Installing the SoundID Software
The software should auto-install once you place the CD in the CD drive. If it does
not, click on the “Setup” icon on the CD.

If downloaded from the internet, then click on the setup icon.
Your Product

The trial version of the software has full functionality for 30 days. Licencing is done
on the internet (www.soundid.net ) and involves you providing us with your
registration key. This process will ordinarily happen within 12 hours but we do
recommend you get you licence key a few days before the expiry to ensure
uninterrupted use.

Note carefully that the SoundID Professional is a different product to SoundID but the
licencing key will work for the respective products. So the download is the same
installation file for both products and the product can be upgraded with a new licence
key.

It is important to note that the licence only covers one PC (although it may be
transferred between PCs). If you need multiple PC licencing contact us first.

Sound Samples

Some sound samples of the Double Eyed Fig-parrot are included to make it easier to
get started on this program. They have been provided by David Stewart.
(http://www.naturesound.com.au/).

Parrot Icon

E The lovely red and green Australian King Parrot that we use as an icon
(and as seen at the top of this document) is a regular visitor, and has

Sounddioo  giv/en permission to SoundID for the use of his images.


http://www.soundid.net/
http://www.naturesound.com.au/

Caution: We have found that Chinese and Japanese characters in the file names
can cause strange things to happen. Please use only English names, particularly
in the Registration file names.

As far as we are aware there is no problem if the library file name (the name of
the long files being recognised) is in, or partly in, Chinese or Japanese characters.
We would appreciate any feedback if problems occur.

Author
Neil J Boucher: SoundID, Maleny, Queensland, Australia

Inventor and Patent Holder
Michihiro Jinnai: Nagoya Women's University, Japan

December 2013
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Glossary

Geometric Distance
The concept of Geometric Distance (GD), a mathematical method of finding the
similarity between two patterns, is at the heart of SoundID. The calculation of
the Geometric Distance is computationally expensive, but once you get used to
interpreting it, you will agree that it is worthwhile. The geometric distance,
measured in degrees, varies between 0 (for a perfect match) and 90 (if there are
no discernible similarities; and here, 90 degrees means a right angle).

The value of the GD for matching is relative. So if the signal is viewed at the
default settings a good match is typically 3-6 degrees. If you zoom in on the
signal by narrowing the bandwidth and/or the LPC dB (noise floor) much higher
GDs may be needed to indicate a match (sometimes 20 degrees or more). We
have introduced the GD Normalisation concept to allow for this relativity.

Notice that GD and Weighting Vector are interactive. The GD measures the
difference between two sounds, but the weighting vector changes what is
measured (and hence the same two sounds will have a different GD when
measured with different weighting vectors).

GD Trim
If a signal found at any point in time matches to more than one reference, then a
decision must be made as to which one matches best. If the GD trim is set to
zero them the best match only (lowest GD) is reported. If you need to see all
reasonable matches then set the trim according. For example a GD Trim of 2
will leave all time co-incident matches that are within degrees of the best match.

Frame Width
The Frame width is the number of points that are used for the calculation of the
LPC. It is equivalent to the “bin Size” in the FFT.

Linear Predictive Coding (LPC)

LPC is the name of a mathematical transform which, in our implementation, for
practical purposes, is much like the FFT (Fast Fourier Transform) in that it splits
a given signal into its frequency components. The LPC, however, is more robust
than the FFT and also more accurate for vocalisation. The disadvantage is that
the LPC is computationally more demanding than the FFT, and so runs slower.
There may also be some non-vocal sounds for which the FFT might be more
appropriate.

Normalised Geometric Distance
The Geometric Distance is a relative and not an absolute measure. Thus, for one
group of signals that are alike the GD between members of the group may be,
for example, 3 degrees whereas for another group it may be 7 degrees. So if a
sound matches as 2.5 degrees to the first group, but at 5 degrees to the second
group, it is not immediately obvious which is the closer match. The normalised
GD of the first match is 2.5/3 = 0.83 and to the second group is 5/7 = 0.71. So it
is a closer match to the second group. When running mixed templates that have



different reference GDs the normalised mode should be used in Recognition and
the Batch Mode.

Template
A template is a group of reference calls that are similar enough to be processed
with a single set of parameters. For example these might be advertising calls of
a particular parrot.

Wave Normalisation

This sets the wave file maximum value to 0dBmO. It is equivalent to setting the
maximum value recorded to the maximum value that could be recorded. In this way it
is possible to compare signals that are recorded at different levels.

Weighting Vector
The weighting vector is a signal distortion vector that adds pre-emphasis to the
signal in a way that adds weight to the stronger parts of the signal and de-
emphasis to the low energy parts.

Weighting Vector Spread
The weighting vector factor spreads the weighting vector (which is a Gaussian
distribution) in a way that diminishes the effect of the vector as the spread is
increased.



Chapter 1

Comparing WAV Files

Introduction

SoundID is a powerful sound recognition system which uses entirely new concepts.
Since the best way to get an understanding of it is to use it, this paper will describe
each of the programs in the SoundID suite, showing examples for each one.

The method is essentially image match of either the full high resolution LPC spectrum
(2-d) or of the frequency components only of that spectrum (1-d)

SoundID cannot only detect differences in sounds, but using the Geometric Distance
it can measure the difference. This is an important advance in understanding the
differences in sounds. In fact SoundID is better described as a similarity recogniser
rather than as a difference recogniser. SoundID in fact looks for similarity, not
difference!

SoundID can process continuous files, but it is easier to understand how it works if
you start with single calls or sounds. For tutorial purposes, we have included a few
files that can be used to get started. These files are in the same directory tree where
SoundID was installed (typically c: \Program Files\SoundID).

Be aware that the concepts used by SoundID are different from those normally
encountered in acoustics, and the reader may need to spend some time to become
familiar with them. But a little effort will pay big dividends, and the techniques are
powerful and useful. More details can be found on the SoundID website in the
“research papers” section www.soundid.net .

Getting Started

Having installed the software, you will find that it placed a King Parrot icon on the
desk-top:

Double-clicking the icon will bring up the SoundID Main Menu showing the
individual programs that make up the SoundID suite:

10
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SoundID 2013: A General Purpose Sound Recognition System
Program Menu

Go To SoundID WebSite ‘ —4— - Download Update ‘

Standard Edition Professional Modules

Registration Batch Recognition

Recognition WAV File Splitter/Evaluator

Auto Cut References

Cluster Analysis and LPC Sonogram

Segmentation and AGC Settings Optimization of GD

Free Version

LPC and GD to Compare WAV Sound Segments

Build Date 30 March 2013

Pressing a button on the main menu causes the associated SoundID program to be
launched. These programs are described in detail in the following sections of the
document.

You will notice that the menu is divided into three sections. The first section is the
free version that will run indefinitely. The standard and professional modules will run
during the trial period, but after the trial period they will need to be licenced to
continue to run.

LPC and GD with Noise

The program that handles individual calls is called LPC and GD (Linear Predictive
Coding and Geometric Distance). Selecting this program on the Main Menu will
cause the following screen to be displayed. It can also be used as an editor for the
reference files.

11




1 —7:‘:;‘: i I““”*I . f: ::: i :’?.:\“:jws ) mae_ na--ﬂu..-.uwe .
This screen contains four distinct areas:

o Upper left:  Waveform display windows
o Upper right:  File selection and processing
o Lower left:  GD controls and results list

o Lowerright: Filter and algorithm settings

Defaults

The program comes with a setup page that presets the default values. You should not
change these until you have an understanding of how they work. Be aware also that
these values change and this can cause the results to differ from those in the examples.

Waveform display windows

These are the windows in which the ‘raw’ or WAV sounds and the derived LPC
power spectrums are both displayed (the ‘raw’ sounds appear in the wider windows).
The upper windows show what is referred to as the ‘Standard Pattern’, while the
lower windows show the ‘Input Pattern’. This naming reflects the primary purpose of
SoundID: to search a set of recorded calls (the ‘Input Patterns’) for any that resemble
the reference call (the ‘Standard Pattern’).

File selection and processing

To the right of each of the waveform display windows is an area containing some
buttons and file list boxes. These buttons are used to load the sound files you wish to
work with, and then to calculate the LPC power spectrum for those sounds.

File

Clicking this button causes a file selection dialogue box to appear. Navigate to the
folder that contains the sound files you wish to work with, and select any file in
that folder. The program will search the folder for all wav files, and will display a
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sorted list of their names in the box below the button. Although this is not a
standard way for Windows directories to behave it is most convenient.

Open and LPC

Clicking this button tells the program to process the file that is selected in the list
box, causing it to populate the adjacent display windows with both the raw input
waveform and the derived LPC power spectrum.

Double-clicking a file name in the list box will give the same result.

Play Sound

Clicking this button will cause the program to play the sound associated with the
currently-highlighted item in the list box. Note that this is not necessarily the
same sound whose waveforms are displayed, as it will usually be somewhat
longer, and including parts that were not processed in the image. This button may
even be used before any sounds have been processed.

01 Advertising 01 34 dB Sto N File

01 Advertising 01 -5dB Sto N
01 Advertizsing010dB Sto N
M Advertising 01 10dB Sto N
M Advertising 1 14dB Sfo N
01 Advertising 01 28 dB Sto N

M Advertising0M 4dB Sto N
M Advertising 01 47 dB Sto N
01 Advertising 01 54 dB Sto N
01 Advertizina 01

] 0

Open and LPC

5513Hz 11026Hz 16538Hz  22050Hz ﬂ 1 x Sound

Peak Frequency : 6891Hz

The button named 1 x Sound enables the sound to be played. The scroll bars are
used to scale down or scale up the frequency by a given factor. This is useful for
very low or very high frequencies as it makes them more audible.

No Graph

Just below the second list box is a selector that allows you to suppress the real-
time display in the lower waveform windows. This is simply an aid to boost
performance when large numbers of files are being processed. See the GD
controls section below for more information about processing multiple files.
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Geometric Distance

When the program has processed a pair of sound files and calculated their LPC
power spectrums, this button causes the spectrums to be compared. The result, the
Geometric Distance, is a measure of how similar the two sounds are considered to
be, and has a value between 0 (a perfect match) and 90 (no discernible
similarities).

GD controls and Results

The panel in the lower left-hand part of the screen contains a list box, a series of
buttons, and an input field. Between them, these controls allow you to compare
multiple files, vary the result threshold, and export the results. The panel is
reproduced here for ease of reference.

GD

Confirmation

Export Excel

Append Excel
Print

Input Pattern File Name degrees

Run Batch

Done

01_Advertising_10
Threshold of GD

matches [GHIN ovtor [NNONIN © GO <= Thresnola

Average Match  [N212007 ~ GD> Threshold

Confirmation
This button plays the sound segment that was analysed to allow the user to
confirm correct recognition.

Export Excel

This button causes a dialogue box to open up, allowing you to specify a file to
which the current batch results will be exported. The results are in the form of
simple text, with each line containing a set of comma-separated values suitable for
input to the spreadsheet program of your choice. The first line of the output
contains column headers.

Append Excel

The function of this button is similar to that of the Export Excel button, except
that it will append the current results to an existing output file.

List box

This box contains a list of all the input files that match the standard pattern
according to the specified threshold value.

14



Run Batch

This button causes the program to compare the ‘Standard Pattern’ of interest (the
one currently selected in the list box in the upper right-hand part of the screen)
with all of the ‘Input Patterns’ (those listed in the lower list box).

Threshold of GD

As defined elsewhere, the GD (Geometric Distance) is a measure of how closely
one sound resembles another — the lower the number, the more similar are the two
sounds. This input area allows you to specify a number, between 0.00 and 90.00,
which is the value used by the program to determine whether or not to display a
result.

If you enter a number less than 0, it will be interpreted (without warning) as 0. If
you enter a number greater than 90, it will be interpreted (without warning) as 90.
If you enter something other than a number, an error message will be displayed.

GD Threshold radio buttons

Two radio buttons are provided, allowing you to choose between selecting results
that are less than or equal to the threshold value, or results that are greater than the
threshold. By default, the program displays results that are less than or equal to
the threshold.

Matches
A pair of output fields, Matches and out of, shows the number of matches
determined by the program, taking into account the threshold settings.

Average Match
For the sounds that resulted in a match, this field displays the arithmetic average
of their GDs.

Filter and algorithm settings

This panel, occupying the lower right-hand part of the screen, contains controls that
allow you to affect how the waveforms are processed. The panel is reproduced here
for ease of reference.

* Mo Filter Filter Order Filc;[?rb selection
radio buttons
HP Filter The left-hand side
~ .
LP Filter Cutoff Freq.1 Cut.off Freq.2 of the panel

" BP Filter “ Hz < 16000 Hz contains a series of

controls for various

~ . .
BE Filter filters that can be
Spread of Weighting Curve applied  to  the
waveforms.

v Weighted GD by Spectrum Energy

You may select:
o No Filter — the waveforms are processed unchanged

15



HP Filter — a high-pass filter is applied to the waveforms

LP Filter — a low-pass filter is applied to the waveforms

BP Filter — a bandpass filter is applied to the waveforms

BE Filter — a band elimination filter is applied to the waveform

Filter Order

This is a measure of how ‘steep’ the filter cut-off is. Lower numbers mean the
filter takes effect more slowly as the frequency increases. In general an order of
20 is a good compromise.

Cut-off Freq 1 and 2

For high-pass and low-pass filters, Cut-off Freq 1 is the frequency above or below
which the desired filtering is to take effect.

For bandpass and band elimination filters, both frequencies are used to define the
filter limits.

Using these filters is easier if you understand that the algorithm is “sort of”
comparing the same images that you see on the screen as the LPC. If the image is
nicely centred then all is probably OK. However if the image is crunched into one
end as seen in the frog call below then the matching is all about matching the long
noise tails.

Standard Pattern

5513Hz 11026Hz 16538Hz 22050Hz
Peak Frequency : 1207Hz
Frog recorded at 44.1 kHz

16



Standard Pattern

1513Hz 3026Hz 4538Hz 6050Hz
Peak Frequency : 1206Hz
Frog call set to a more realistic frequency range.

Notice that if this is done it will change the GD and improve the recognition, but
it is most important that this is done identically to the reference call and the
recordings being examined (there is no automatic check on this).

Other Controls

Frame Width for LPC Frame Width

1001 i _
points The software will look for the
LPC Order Position for LPC  ghest energy in the cut call,
l— l— which is one frame width long.
v A v A The frame width is measured in
o uto samples. This means that if the
LPC Freq.1 LPC Freq.2 sample rate is 44,100 Hz, then a
l— < l— sample width of 4410 is equal to
L= Hz  4ne tenth of a second. It is most
v Auto [ Log '

important that you set this value

LPC dB Random Noise so that it will be equal to the

IT IT% regular length of the call. The

effect of varying this value can

be seen by looking at the waveform and noting the area of that waveform that is in

blue. The blue is the part of the call that the software is looking at. The green is
totally ignored

LPC Order

17



You will notice that the LPC order and the next four controls are greyed out. This
is done because it will be rarely necessary to change these. However should you
need to change them you first need to un-tick the auto box above. If you increase
the order the LPC will be done in finer detail and this will generally be seen as
more detail showing up in the LPC.

Position for LPC

It is unlikely that you will need to change this. However if you do, you must first
un-tick the auto box and then change the LPC position. The LPC position is the
location of the middle of the frame that the software is looking at (the blue portion
of the signal). The location of the signal as a function of the position is displayed
at the bottom of the WAV graph.

LPC Freql and FreqZ2

These frequencies are the frequencies displayed in the graphics. For some signals
it is better to restrict the waveform frequency range when the target signal is
narrow band. An example would be bats, which have high frequency calls but
output nothing in the low end of the spectrum. So for the case of a bat call at 16
kHz you may set Freq.1=10000 and Freq.2=22000. To change the frequency you
must first un-tick the auto checkbox below LPC Freq.1.

LPC dB

The LPC dB is the depth to which the signal will be examined. For example if
your recording is near a busy road and the background noise is 60 dB below the 0
dB level, then you might set this to 60 dB as anything below that value will be
predominately noise and will only obscure the recognition.

Random Noise

This adds random noise to your signals so that you can see the effect of noise on
the recognition capabilities. This should always be set at zero when you are
processing calls.

Examples
Having described the LPC and GD program in some detail, now we can try it out

using the supplied sample sound files. These files may be found in the Recognition
subfolder where the SoundID program was installed.

From the Main Menu, start the LPC and GD program.

. Click the upper File button and navigate to the Recognition folder.
Navigate to the pouble Eyed Fig-parrot Advertising folder.

. Select any file in that directory and click Open.

Repeat steps 2, 3, and 4 for the lower File button.

o & W NP
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6. Click the buttons labelled LPC and GD below each of the list boxes, and the
screen will display as:

Geometric Distance with Noise using 300001-LPC (Version 2.3)

01_Advertising_01 4001 points LPC

ol

T T T 1
0.041sec 0.086sec 0.132sec 0.177sec

01_Advertising_01 Standard Pattern

5513Hz 11025Hz 16538Hz 22050Hz
Peak Frequency : 6891Hz Sound |

Open and LPC ‘

01_Advertising_01 4001 points LPC

et

Input Pattern

No Graph

Open and LPC ‘

0.041sec 0.132sec 0.477sec 5513Hz 110254z 16538Hz  22050Hz

Peak Frequency : 6891Hz Sound |
GD + No Filts Filter Order Frame Width for LPC |
Input Pattern File Name degrees RN, s Geometric
HP Filter 100 HOOTIN points Distance
s Cut-off Freq.1 LPC Ord
ut-off Freq. rder
- | - = | 0.00 sogrces
“ Auto
Threshold of GD
| [—i;iif— degress Rate of Random Noise Spread of Weighting Curve
s I
Matches out of % GD <= Threshold End ‘
n
Average Match GD> Threshold ~ Normalization “ Weighted GD by Spectrum Energy

The waveform of call 01_advertising 01 is displayed on the left, and its LPC
appears to the right of it. At this stage we are comparing 01_Advertising 01 With
itself.

Click the button labelled Geometric Distance (lower right), and you will see its value
displayed as 0.00 degrees, since, by definition, two identical patterns have a geometric
distance of 0.

In the lower file list box, double-click on 01_advertising 10. This will cause the
program to load that file, calculate its LPC, and display the new geometric distance:
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LPC560 (lerion 30

01 Advertising 01 34 dB Sto N

oottt @ oo

01 Advertising 01 34 dB Sto N

0dB

-0.004sec 0.041sec 0.086sec 0.132sec 0.177sec $513Hz 1026Hz 18538Hz  22050Hz IS
-188 1812 3812 5812 z

7812

Peak Frequency : 6891Hz

01 Advertising 01 4dB Sto N
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You can also press either of the Sound buttons to hear the sound that is currently
displayed. Notice that the part of the call highlighted in blue is the part that has been
compared. However the sound button plays the whole of the cut segment of the WAV
file.
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Next, click on the Run Batch button in the GD panel:
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The program will compare the selected call in the top box, 01_advertising 01, with
each of the calls in the bottom box, totalling 59 calls out of 84 compared. We find
also that it matches only with the least noisy versions of itself.
Increase the matching level (threshold) that we will accept, by changing its value from
310 90, and press the Run Batch button again:
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Because we set the highest threshold, all calls now match to 01_advertising 01,
with an average match of GD = 4.33 degrees.

If you click on the respective Sound buttons, you will hear that the calls are indeed
similar. In general, for parrots, we have found that a GD of 5 or less signifies a good
match, but matching can occur up to a GD of 10.

You should note that the GD for matching depends on the sound you are examining,
and on how close, for your purposes, you need the calls to be to accept them as a
match.

Speeding up the Process
When you press the Run Batch button you will only see the graphs being drawn in

real time if you tick the No Graph tick box (lower right). The default mode will
switch off the graphic display and considerably decrease the processing time.

Digital Filter

If you tick the digital filter check box, a filter will be applied to the sounds. This will
remove most wind noise and a lot of ambient noise. It will also increase the amount
of processing that needs to be done, and will slow down the recognition process. Take
care that the cut-off frequency is not set so low as to cause the loss of any part of the
target signal.

Running a non-matching file
Before we leave this section, try running a file that does not match.

1. Click the lower File button and navigate to the Recognition folder. From
there, navigate to the bouble Eyed Fig-parrot Contact folder.

2. Select any file in that directory and click Open.

3. Click the buttons labelled LPC and GD below each of the list boxes, and then
select Run Batch:
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Geometric Distance with Noise using 300001-LPC (Version 2.3)
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oottt

0.086sec 0.132sec 0.177sec

02_Contact_10 4001 points LPC 235 s wave 02_Contact_10
(]
10dB

2048

3048
4048

™ No Graph

Open and LPC

513 5 653 5
0.286sec 0.330sec 0.376sec 0.421sec st 11025Hz l6saHz 22050z

Peak Frequency : 6891Hz Sound |
GD @ MoFilter  Filter Order Frame Width for LPFC
Input Pattern File Name degrees i Geometric
commaton | (02ICBRISEEDT 15.04 -  WpFiter  [NNI00 [ points Distance
02_Contact_04 15.44 Run Batch ¢ cutoff F e
ExportExcel | |02 Contact 05 5.03 ut-off Freq.1 L rder
et e Done : P e T . 1523 sogees
AppendExcel | 02_Contact 07 1532 ¢ s
Contact_08 16.43 ¥ Auto
Print ontact 15.91 Threshold of GD
MCGMW 16.23 1 80 degrees Rate of Random Noise Spread of Weighting Curve
[ % 4%
Matches HOM outof 10 * GD <= Threshold End
n
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Notice that the average match is now 14.27, indicating that the calls are very different.
If you press the respective Sound buttons, or look at the LPC waveforms, you will
agree that they are indeed different. However, there is a suspicious outlier at
02_contact_05, which has a GD of only 5.03.

Double click on 02_contact_05 in any of the list boxes where it appears, to get this
screen display:
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Geometric Distance with Noise using 300001 -LPC (Version 2.3)
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Notice that the LPCs look similar, and playing the sounds will confirm this. In fact,
02_contact 05 turns out to be an advertising call that was wrongly categorised (the
mismatch was discovered at the time of writing this paper, but was left in place to
illustrate how the software works).

Running Your Own Files

There is a formal and precise way to set up the matching criteria, which we will cover
later but for those who are getting anxious, here is a rough and ready way to get
started quickly with your own sound catalog. There are two ways to do this.

Manually
To run you own reference files you first need to cut them (use Audition or similar)

into sound samples. Do not cut them precisely, but leave about 30% either side of the
portion of interest and let the software find the highest energy portion.

Auto Cut

The auto-cut module is part of the professional version of SoundID (although you can
still run it in the trial version). This allows you to cut a continuous file into chunks
suitable for use as references with a few key strokes (see chapter 10).

Running the References

Start with a batch of sounds which are similar (the same call or sound type) but are
variations of a theme. Add a few calls that should not be classified as matches. Now
run the LPC and GD module again in batch mode and vary the GD until you find the
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range of values of GD that cause all the calls that should match to do so, while leaving
all that should not match higher than the GD threshold and hence classified as non-
matches. The GD that you end up with should be in the range of about 2.0 (sounds
that are highly uniform like machines) and 4.5-5.0 sounds that have a lot of inherent

variability.

Using LPC & GD as an Editor

If the Edit Mode check box in the lower right hand corner is ticked a “Delete Sound”
button become visible. With this ticked you can load a group of reference calls into
LPC and GD and see visually how it will be as a reference. If you want to delete it
from the reference calls just click the delete button. Be aware that this will

permanently delete that file from your references.
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Below is a wider screen shot of the same process.
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In order to properly compare sounds it may be necessary to stretch high frequency
calls so that the peak frequency is closer to the optimal human hearing range or to
scale up the peak for very low frequency sounds. Either way this is easy to do. In the
screen-shot below you can see the up/down buttons. These can scale up the frequency
from 1x to 32 or from 1 to 1/32 (stretch). The screen shot shows a sound being
stretched by a factor of 6x (you hear it at 1/6 of the true frequency).
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Chapter 2

Registering Your References

Registration

The reference file is a library of calls that can be searched to look for matches in a
long WAV file recording (s).

SoundID uses your cut WAV file samples to form its library. However to expedite
processing the references are not stored as the original WAVS, but rather as pre-
processed mathematical images of those files. Having cut a set of reference files it is
good practice to run them through the LPC and GD module to confirm that there are
sufficiently good examples and that they represent the target well.

Care here! If you have only a few examples of a call from a species that makes
dozens or even hundreds of different calls you will have little reason to believe that
the software will likely find your target. Also keep in mind that commercial
recordings are often made in one location and at one time. There may be dozens of
calls but they may be representative of only a few distinct call types.

There is no real limit to the number of calls that can be added to the references and in
general the more examples, the better the prospects of finding the target. However
noisy references and ones corrupted with other sounds are likely to lead to false
positives and should be weeded out. In fact once you have a reference file it is a good
idea to run it over a known recording and look for false positives. Invariably,
references that consistently produce false positives will be found to have been
corrupted.

B SoundiD Program Menu (Verson 6000

Other Modules

SoundID 2013: A General Purpose Sound Recognition System
Program Menu

Go To SoundID WebSite __l B | M
€]
R )
Standard Edition Professional Modules
Registration Batch Recognition
Recognition WAV File Splitter/Evaluator

Cluster Analysis and LPC Sonogram

Auto Cut References ‘

Segmentation and AGC Settings Optimization of QD

Free Version

LPC and GD to Compare WAV Sound Segments ‘

Build Date 30 March 2013
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It is in the Registration window that you determine the settings that will be used in
subsequent processing. The settings in the Recognition windows should not be
different from the original Registration settings (and in most cases cannot be
different). If you want to try different settings for different outcomes, do it in this
window.

To begin click on registration and the following screen will appear.

Registration Screen

[ Fesivision of Temmpiis Wing P ERR 0] sl G

Wave File

Fixed per Template Frame Width for LPC (can change per reference) Peak Frequency I
LPC Freq.1 LPC Freq.2 | —
I . < I B o temaise  Osenanalsc e Teguivor: | ot Files Looded 0
v e G Files Not Registered [
Start
LPC a8 LPC Order point [N i

Auto

% No Filter
High Pass Filter —_—
Low Pass Filter Clear
Band Pass Filter
Band Elimination Filter
1 Filtor

Set Start Point  E—

| Confirmation ‘
Save Template Font
- |
End | !
Delete ‘ ]
Filter Order A R
e Stop Delete Warning Set Other Defoult Parameters Here
GD Sproad GD Trim I~ Negative?
Threshold of GO s I e
fFreq.t off Freq. Change Degrees | ?
SueAiEng g C‘""ﬁ"’ — T R AGC% AGC Secs SN Max
e H ¥ Default i | s e i |

At the top right there is a button called Wave file. Click on this and follow the
Windows dialog box to locate your cut reference files. Click on any one of them and
then click OPEN in the dialog box.

Click “Open and LPC”. Files can be registered individually by clicking the
“registration” box, or collectively by clicking “Register All Files”.

Threshold of GD

Threshold of GD

Change Degrees ‘ L degrees

v Default
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The threshold of GD is the value of Geometric Distance in degrees that is considered
to be small enough so that calls are considered the same. The threshold of GD will
ordinarily be set to the default value which will be set in later programs, but there are
times when it needs to be altered at registration. This is particularly true for calls that
have been set to narrow bandwidths and so have large GD values for matching. The
correct value for matching can be determined by using the Cluster Analysis module.
In other cases there may be a need to set the GD to rather extreme values. Examples
are calls or references that are rare and of great interest. In these cases it may be
advisable to accept a larger (say 4 degrees) than normal GD, so that any matches no
matter how tentative will be brought to attention. Notice of course that this invites
false positives. Alternatively, there may be a recording of a reference that is of poor
quality, but nevertheless it is desirable to include it. In this case it may be a good idea
to set the GD smaller (say to 2 degrees), so that only very good matches to it are
noted.

Change Degrees

There are two ways to change the degrees of matching of a particular call. The first is
to change the value in the box below “Threshold of GD”. This will cause any new
file to be registered at the set number of degrees.

Alternatively, if the file has already been registered and it is desired to change its
degree value, highlight it in the list box, change the number of degrees and then click
“Change Degrees”.

File Manipulation
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List to Excel

Clear

Open Template File

Edit

Confirmation

Save Template

Delete

[~ Stop Delete Warning I

The reference file can be manipulated with the buttons shown

Clear

This will clear everything in the list box.

Open Template

If it is required to append something extra to an existing reference file then you can
click on the “Open Template” and use the Windows dialog box to navigate to the file.
Click open and it will load. Then whatever WAV files are processed will be
appended to that file.

Confirmation

Plays the WAV.

Delete

Deletes the highlighted referenced file from the list box.

Save Template

This will save the whole of the reference template.
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Frame Width

Frame Width for LPC

OO points

v

As before the frame width sets the size of the reference selection. So, 4410 points on
a 44,100 kHz recording represents 1/10 second. It is most important to get this right
as its value determines the proportion of the call that is processed.

The frame width may be optimally different for different calls. Different lengths can
be registered on a per call basis, but two things need to be kept in mind. Firstly longer
calls take longer to process and secondly if there is more than one call length then the
runs are repeated for each call length listed, so keep the number of different lengths to

a minimum.

For most survey work 1001 to 2001 points would be ideal, but do try variations
outside this range for special sounds.

Other Settings.

The Registration window has a number of settings that can be stored and optimised
for the particular reference calls used. Below you will see two of the most important

Fixed per Template
LPC Freq.1 LPC Freq.2
e < I i,

v Auto ™ Log
LPC dB LPC Order

v Auto
* No Filter
" High Pass Filter e
" Low Pass Filter
" Band Pass Filter
" Band Elimination Filter
" 1/f Filter

Set Start Point _

Filter Order

Cut-off Freq.1

N v <

[~ Stop Dels

Cut-off Freq.2

I -

e ones. The LPC window sets the

frequency range. For a parrot with a peak
frequency of 6 kHz this Window might be
1000 Hz to 11,000; the selection being
based on including most of the signal and
excluding most of the noise.

These frequencies are the frequencies
displayed in the graphics. For some
signals it is better to restrict the waveform
frequency range when the target signal is
narrow band. An example would be bats,
which have high frequency calls but output
nothing in the low spectrum. So for the
case of a bat call at 16 kHz you may set
Freg.1=10000 and Freq.2=22000.
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The LPC dB sets the noise floor that you want to work to. For most real world
recordings this should be from 15-30 dB. Setting it higher will force the software to
only match with low noise examples of the references (and you may want to do this
deliberately). However for survey work you want to match even very noisy calls so
set it low.

These two settings are the most important ones to get right if you are processing noisy
sounds.

Filters

The filters should be set as required. It needs to be noted that filtering a signal will
distort it and will also significantly increase the processing time. It can increase the
processing time by double or even more. The filter should only be used if necessary.
Indicators for its use are wind noise, extraneous noise outside the target’s frequency
range and noise enhancement for narrow band targets.

The filter order can be increased to sharpen its effect, but this will significantly
increase processing time, in general for very small gains. The filter cut-off points
should be set as desired.

The filter characteristics used in the reference files should match the settings in the
Recognition window or there will be no perfect matches with the originals (a filtered
signal is different to the unfiltered one).

The filter and the LPC frequency windows do much the same thing. However for
really noisy signals the filter will be sharper and so filter out more noise than using
the LPC settings. The filter however consumes more processor time than using the
LPC settings so it’s a bit of a trade-off.

Three more settings need attention as shown below.
Set Other Default Parameters Here

GD Spread GD Trim [~ Negative?
T PR B - ot maten?
AGC % AGC Secs S/N Max

The default should ordinarily be set high as this will determine the widest matching
that you will be able to study. A good default is 10. The spread set to about 40 will
suit most signals.

If the negative box is ticked, then the software will look for the reference, identify it,
but never acknowledge it.
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The default of 4001 points for the frame width shows the part of the signal that is
processed highlighted in blue in the top left hand screen.

Example of Making a Reference File from Cut Calls

We can make a reference file from call snippets cut using a sound editing program
(Cool Edit or Audition etc). Note that when you use an editing program to cut
reference calls cut them at least 60% longer than the actual call itself. The software
will find the most energetic part of the call to use for a reference automatically. If you
cut the calls too short compared to the frame-width they may not register properly.

We already have some cut calls, that come installed with this software and we can use
these to make the reference file.

Double click on the Desk Top King Parrot icon and then click on the “Registration”
button. You should have the screen below.
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Now click on the “File” button on the top right and open C:\Program
Files\SoundID\Recognition\Double Eyed Fig-parrot\O1 Advertising 01 and when you

have done so, click on the “Open and LPC” button just below. You should now see
this screen.

Registration of Standard Pattarns using LPC (Version 6.2)
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At this stage you can register one file or all of them at once. Let’s register the lot by
clicking the button “Register All Files”, (on the middle right of the screen). This will
cause the “Registered Standard Patterns” list box to fill out like this.

Now click save and give the file a name as below in the “Patterns” folder.
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You now have a reference file called “Double Eyed Fig-parrot Advertising” that
holds examples of all of these calls.

What is saved in the Registration process?

You can see what is saved in the Registration process by clicking on the Menu item
“Other Modules” (top left). Next click on template file header and use the Windows
explorer to find the templates you have saved. This will display the information that is
saved in the header of the template. All except the last two items in the list “Low
Freq” and High Freq” are details that appear on the Registration screen. During the
process of saving the templates the software will look at the peak frequency of each of
the sounds in the template and record the highest and lowest frequency that was
found.
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New Version of Registration

The new version of Registration now saves all the settings that it displays and
automatically uses these settings when running either Recognition or the Batch
Recognition. Below you will see a screen shot with the parameters that are now
automatically sent to the Recognition modules from the .dat file.

In the past this was not done and so a lot of parameters (like preferred GD) had to be
set to one fixed value per run. With the new system the values can be set on a per .dat
file basis and so the run is much better optimised.

W Fecogiton i

Registered Reference Files I~ Negative
Bl Barbastella barbastellus;0.402_6 e

Most Similar Standard Panern @ SingleTemplate File

Text2

0dBT
€ MultiplsTemplate Files

Spread of Weighting Curve
R e orvie

¥ Weighted GD by Spectrum Energy
Full Reference File

Input Pattern - INECEA LI N

Sound

Recognition

I~ Impulse Detect Buffer MSec

I~ No Graph Minimum Signal d8

Time {sec) Peak Freq. (Hz) Most Similar Standard Pattern

Display Power Law
I Auto Set
GD for Trim
Overlap Trim Secs
SN Min

I~ Normalise GD

Show Signal Stats

Done
Hz

If you have older .dat files that did not save all of these parameters you can either
untick the check boxes in the red circles above and set the values manually as before
or you can update the .dat files as seen below.
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[l esisvation of Tempise UG TREWERT 5@

Wave File |

Barbastella barbastellus.dat

Fixed per Tomplate Frame Width for LPC {can change per reff

LPC Freq.1 LPC Freq.2
I . < [ — T [
Auto " Log & ) Files Not Registered

Start

I Auto G Hetwork
“ Mo Filter List to Excel File name: Barbastella barbastellus dat
" High Pass Filter
 Low Pass Filter Clear
" Band Pass Filier
 tana Eimiton ey PP [ v |
© 1 Filtes Edit ‘

Set Start Point |

Confirmation
Save Template

|

Font
—
End
Delete -
ElksDoken I Stop Delete Warning Set Other Default Farameters Here
GD Spread GD Trim I Hegative?
[T I N e
Cutoff Freq.d Cutoff Freq.2 sl

degrees AGC % AGC Secs SIH Max
we < [ - o

Click on the “Open Template File” button and it will load your original Template file.
Now set the parameters that you need to set and then press the yellow “Save
Template” button to save them, along with the original data.
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Chapter 3

Using Recognition for Long Files

SoundID has been designed to search massive volumes of recordings for matches. To
run this program you need first to create a reference file (see Chapter 2), but we have
included a brief reference file for those too impatient to make the reference.

From the menu below choose “Recognition”

W 500D Program Menu (Version 0001 s ‘

SoundID 2013: A General Purpose Sound Recognition System
Program Menu

GoTo SoundD WebSite | _—!¥ | M
Standard Edition Professional Modules
Registration Batch Recognition

Recognition WAV File Splitter/Evaluator

Cluster Analysis and LPC Sonogram

Auto Cut References ‘

Segmentation and AGC Settings Optimization of GD

Free Version

LPC and GD to Compare WAV Sound Segments l

Build Date 30 March 2013

You will now have a screen like this.
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[ Recognition (Version 5.0.0) i . O |

Registered Reference Files I~ Negative

& Mo Filter ¥ Use Template Filter Mode |

~ HP Flter Cioe & SingleTemplate File
~ LP Filter
BP Filter Open Template File | MultipleTemplate Files
Filter Order BE Filter —_— ]
I e O potterns

Cut.off Freq.1 Cut-off Freq.2
e < N -
LPC Freq.1 LPC Freq.2 LPC Order LPC dB
< DN, N

Duration for AGC Spread of Weighting Curve
wcooss I T U Torioe

I™ Use Tomplate ¥ Weighted GD by Spectrum Energy
Threshold of [n:‘m Full Reference Flle Name

1

Select Wave File
el d B

Recognition
I~ Impulse Detoct Buffer MSec [1000
GD ~ NoGraph Minimum Signal dB (90
Input Pattorn Filo Name Time (soc) Poak Froq. (Hz) Most Similar Standard Pattern dogrees Apply
‘ I~ Template Threshold of GO Power Law 2.0
Value =
=] o Se :
agrene GO for Trim [o
J ® GD <= Threshold
" GD> Threshold Overlap Trim S 10
Ao ddillels I Normalise GD b AL o
™ Negative Mode S/N Min o
Matches [N ovtot [N Show Signal Stats
Q Avoragematch [
I End

To load the reference file click on the “Open” button (top left) and if you want to use
the reference file included it is located at C:\Program Files\SoundID\Patterns\Double
Eyed Fig-parrot Advertising.

[l Recogrition (Version 5.00)

T Registered Reference Files

# No Filter L
© HP Filter Clear | @ SingleTemplate File
LP Filter —_—
BP Filter Open Template Fle (Mo eien i
Filter Order e -
1f Filter AR patterns
r

3 Cut.off Freq.2

e < IR

LPC Freq.2 LPC Order LPC dB
w<HENN D

Duration for AGC Spread of Weighting Curve
woonts IR - Use Tomcise

I~ Use Template

z BE
Islél

¥ Woighted GD by Spectrum Energy

Threshold of ‘I":‘?Y Full Reference File Name [07 Advertising 01

Select Wave File

Recognition
I~ Impulse Detect Buffer MSec [1000
GD ¥ No Graph Minimum Signal dB 90
Input Pattern File Name Time (sec) Peak Freq. (Hz) Most Similar Standard Pattern degrees Apply I
I Template Threshold of GD Power Law 2.0
Value - f
Auto Set —
N e e
# GO <= Threshold
J 6D vnmmu Overlap Trim S [e0ms
> Thres T T lap Trim Secs |
I~ Negative Mode SIN Min -
matches [N ovtor [N Show Signal Stats 4
‘ averagematen [
I End

Next we need to open the file that we want to scan. An example will be found at
C:\Program Files\ SoundID\ Recognition\Recorded WAV files\
01 AUDIOTRACK 01
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= SEE]

Registered Standard Patterns Geomenic Distance

& Mo Filter
© HP Filter
-

hetween

Clear
Input Patterm

Most Similar
Standard Panemn

(-

Filter Order E Open Standard Pattern Filo

Cut-off Freq.1
Fw v

Duration for AGC Spread of Weighting Curve:

Threshold of Energy
s

in: [ Recoded WiV fies

¥ Weighted GD by Spectrum Energy

Wave File

Deskion

My Documerds

My Camputer

- Fla name T <]

Mybiok  Flesolpe:
Flaces ™ Open aa eadberly

L I No Graph

Most Similar Standard Patern degiees

Input Pantein File Naime Time fsec) Peak Freq. Hz)

Thieshold of GI
dsgress

# GD <= Threshold
© 60> Threshold

wotches [N o of - [N
verageMatch [
End

e [ 2 Windows,., = [ B Tetaicor..

And then “Open” the file.

Geometric Distance using a plural Standard Patterns (Version 9.2)
Registered Standard Patterns

& Mo Fiter 01 Advertising 01
00001 01 Advertising 01 4001 #4100Hz - -
 HP Filter s oan Most Similar Standard Pattern
-
. Most Similar
Filter Order ¢ e A0dB Standard Pamem
2048
R parens I -
Cut.off Freq.1 -30dB
10000
i v [ 40dB

§0dB

Duration for AGC Spread of Weighting Curve 7048 4

Thieshold of Energy
” ¥ Waighted GD by Spectiim Energy

16538Hz 22050Hz

Wave File

01 AUDIOTRACK_01 4001 points LPC
Input Pattern

IAATOON
Recognition
. . i 5513tz 1 6538Hz 220501z |
19.606sec 19.651sec 19.697sec 19.742sec 19.787sec Peak Frequency - 68T7Hz — |
b Input Patiern Fils Name Time fsec) Peak Freq. iHz) Most Similar Standard Pattern deqrass ™ No Graph
L <1 < Thieshald of GO
Condimation = degrees
Export Excel @ GO <= Thieshold Done
© 60> Thieshold
Append Excel
Matches [N < o'
Frint
v Averagemmch NI
End

GeometreDs...  EN &0 0 4o

A Word of Caution
The default in the Registration and Recognition programs is no HP filter. If you use the
filter on one of the programs and not the other, there will be a slight mismatch between
the reference calls and the recognition. There is nothing to warn you of that. A good
way to keep track is to add the filter bandwidth to the name of the reference file e.g.
“Double Eyed Fig-parrot HP400”.




This run shows an average match of GD=1.38 (which is close) over the whole of the
recorded file. The list box in the bottom left lists all matches that are closer than GD
= 3.0 degrees and there are 23 of them out of 61 calls detected on that file. The
average match refers to the average match of the 23 calls (and not to the whole 61).

Notice that the first 10 matches have GD = 0. This is because the first 10 reference
calls were cut from the same file, namely “01 AUDIOTRACK 01”

Again we can turn off the graphics to significantly increase the processing speed. We
also have a high pass filter option if needed.

Recognition with Multiple Reference Files

The earlier versions of the software permitted a few parameters to vary on a per-sound
basis. The new version permits any number of references to be used in a single study,
each having its own optimised settings. Note that while this dramatically increases
the accuracy (particularly for things like the dawn chorus) it does come at the expense
of increased computing time. The extra computing time is roughly the time for one
reference file multiplied by the number of reference files used. Should two reference
files use identical settings then this will be detected by the software and they will be
merged into a single larger reference (and this will run the merged files almost as fast
as a single reference file).

Recognition (Version 4.2.0)

Notice that all of the settings that need to be tied

@ No Filter

e | tothe original Registered templates settings will
cveome € EPFer be set accordingly at run-time. Some settings are
“ s St OPtional and in particular the spread can be
I - < I set for a particular run or it can be set to the

e e e value at the time the template was made. The
L st e reason for this is that some original references
oconis R 1 e T might have an optimum spread and this can be
S added as an option at the time of running the
Registration. You will see in the screen-shot
opposite that you may use the Registration value by ticking the “Use Template” check

box.

Threshold of Energy
%

The new screen, shown below offers the choice of multiple reference files.

41



[ Recognition (Version 5.0.0) i e T W, o |
Registered Reference Files I~ Negative

& Mo Filter ¥ Use et e |
~ HP Filter L’ Cridis
~ LP Filer
o = MultipleTemplate Fie:
Filter Order BE Filter
M Filter ORI pattems
Cut.off Freq.1 C it-off Fre ﬁ .2
LPC Fi 2 LPC Order LPC dB
ﬁ v
Spread of Weighting qC e
wcooss I T U Torioe
I Use Tomplate % Weighted GD by Spe((r\ml Energy
Thﬂ!h‘l'[m Full Reference File Name
Recognition
I Impulse Detect Buffer MSec

lg Ifl"
i B

7 e

8

[1000
~ NoGraph Minimum Signal dB (90
Input Pattorn Filo Name Time (soc) 0ok Froq. (Hz) Most Similar Standard Pattern u
‘ I~ Tempk Threshold of GO Power Law 2.0
Vs =
=] o Se :
agrene GO for Trim [o
J ® GD <= Threshold
" GD> Threshold Overlap Trim S 10
i ook I Normalise GD b AL o
™ Negative Mode S/N Min o
Matches [N ovtot [N Show Signal Stats
Q Avoragematch [
I End

If we click on the “Multiple Templates Files” the screen will appear as below. Here
we have clicked on “Select References” and added a batch of “.dat” files to run. Then
we have clicked on to the “Load References” button. This causes the first of the files
to load into the Registered Standard Patterns” list-Box and you will note it has
replaced the default settings with the ones that are associated with the Sedge Frog
reference pattern.

Next we load the WAV files to be run using the “Select WAV File” button as before.
If we now press the “Run All References” button the software will begin to run the
references and their respective settings sequentially.

 LP Filter

_— o F e
" BE Filter
S o
IR - < RSN -
Log
Duration for AGC Sprand of Weighting Curve
e [

Thrushold of Encrgy
%

% Weighted GO by Spectrum Energy

LabeRt) ¥ Mo Graph
Input Pattarn Fila Name Time (soc) Paak Fraq. (Hz) Mast Similar 1|. MMMGD CrmeC o 0

Show Signal Stats

60 <= Threshold
60> Threshold
satches —wrm—
suverage stch End
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When all of the references have been run a new screen as seen below will pop up.
These references and the recording being studied are those of the Dawn Chorus in
Maleny, Queensland, Australia.

Registered Standard Patterms

& No Filter
WP Filter
" LP Filter.

Filver Order 8P Fiker Open Standard Patlern File

Geomeric Distance
betwasn
Input Pattern

Most Similar Mo
Standard Patiorn

" BE Filwr © Single Aeference Fie

=  Mulple Reference Files

ity | e

Cloar Rafarancas

Threshald of Enrgy o= [z

%

Fies
Loaded

1589
608
%
H
e

1
i

SelectWavs File_ | [ um A Ruforonces |

=
2
25
T
=3
%0
12
All References Processed

Teus b 250

Lo — | fwenpED  [TE

TabyHin

Lot | Recognition

Sound

s % Mo Graph

oput Pator il Narme 5 Poak Froq. M) Most Similar Standard Patie = o
= Rrd hi Minimurm Signal d& %0

Do Show Signal Stats

End

Name Length

The first thing to notice is that the new list has the “long” names, whereas the
recognition screen does not. The original recognition screen had names limited to 20
characters. The new version has a limit of 128 characters.

There is a complete list of all the “hits” and you can confirm these by clicking on
them to play the respective sound. You can also play the “hit” against the original
reference if you press the “Load Reference WAVs” and use the resultant search
window to locate the original WAV files that the references were cut from (they
should all be contained in one folder).

The window will also present the user with a complete summary of how many of each
species were found (in the right hand list box see that the BB (Butcher Bird) was
found 390 times and the magpie 309 times. The adjacent lower box lists the number
of times that any particular reference was matched. Be suspicious of any particular
reference matching too often as bad (and noisy) references tend to match simply noise
with noise.

Species List

A new feature here is the species list. Using a naming convention with a semi-colon
delimiter, you can get the species list (top right). So for example the reference file
name might be

Butcher Bird, Maleny, April, 2011
If you rename it to
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Butcher Bird; Maleny, April, 2011
The software will treat everything to the left of the semi-colon as the species and
everything after it as metadata.

Powerful Options

Recognition

[ Impulse Detect Buffer MSec 1000
v No Graph Minimum Signal dB 90
Power Law 20
[ Auto Set
GD for Trim 0
0.015

Overlap Trim Secs
‘ S/N Min

[ Normalise GD

-

Show Signal Stats

Hz End

In the illustration above we see a set of powerful new options for 2013. The default
values can be used for most applications but there will be times when it is best to
customise some of these.

Buffer mSec

This set a sound buffer before and after the segment that was matched to be used
when playing the sound. The 1 second (1000 milli-second) buffer makes it easy for
the user to confirm that the identification is correct. The time resolution of the human
ear is about 100 milliseconds and sometimes the ID will be based on time frames as
small as or even smaller than this making human verification virtually impossible.

Minimum Signal dB

This sets the minimum signal measured as dBmO (level in dB below 0 dBm on the
recording). At -90 dB there is virtually no signal affected, but were it to be set at say
40 dB all low level signals would simply be ignored. This is particularly useful if you
are using field recordings to extract references as it can be used to ignore all but the
best signals.
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Power Law

Traditionally the most popular method for signal detection is to measure the signal
power at any point in the recording and then to use variations in the power level to
determine if a signal is present. This of course occurs before the recognition phase as
for now we are only concerned with determining if there is a signal that might be
worth looking at.

Other people have found different measures of the signal from the entropy to powers
as high as 5.5 of the amplitude work best for their particular signals. The useful range
for the power law value is about 0.5 to 6.0. If you find the software is failing to detect
some signals it might be worth looking at this value. It is best to see its effect in the
“Auto Cut References” module.

Multiple Coincident Calls

This multiple reference software can discriminate multiple overlapping calls. The
calls in the above list are sorted according to their time and if multiple calls overlap,
they may be listed as occurring at the same time.

Overlap Trim Secs

There are two ways to address overlapping calls. First it is possible (probable) that
not all templates in the templates list will have the same frame width. This means that
calls that are coincident in time may overlap a little. By setting the “Overlap Time
Trim” (default 0.015 seconds) this will be taken care of. Setting its value to “0.0” will
disable this function.

GD for Trim

Next we have “GD for Trim”. Set to default of zero this disables the function but set
to any other value it defines how much the coincident match has to exceed the best
match before it is deleted. So for example if two coincident signals have a GD or 3
and 4 respectively and the “GD for Trim” is 2 then both signals will be displayed. If
the “GD for Trim” were set to 0.5 then only the match of GD=3 will be displayed.

Set GD

A new and powerful feature is the button at the bottom right. (Apply template Value
to GD). Because the software is now trading processor time for accuracy we want to
limit the number of times anything has to be run. This can be done by setting a high
GD initially and in the example it was set to 10. Then if you want to see the result
with any other GD just reset the value and it will recompute and relist the values.
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Chapter 4
Batch Recognition

Batch recognition is designed to allow the searching of large collections of
recordings. It can search folders of even whole HDDs and has been routinely used on
terabyte HDDs holding thousands of hours of half hour recordings in multiple folders.
It can take some time to run such large volumes of recordings and it can be
advantageous to divide the recordings into groups of roughly equal size and run
multiple instances of the “batch recognition” module on PCs with multiple processors.
Note there is not much advantage in running more instances than there are processors
in the PC. A bit of experimentation will find the best number of instances. Also if the
PC is to be used for other purposes at the same time and the idea is to run the search
in the background, the number of instances should be one less than the number of
processors, otherwise the batch program will have all the PC resources tied up and
make it run very slowly.

Caution: This module uses the results from Recognition and assumes that 3 or
more consecutive spaces delimits the data. Therefore a file name with 3 or more
consecutive spaces will be mis-read as two separate variables, and will cause
problems. This applies both to the original recordings and the Reference file names.

Multiple Processors

The software has been designed to run with multiple processors, and will put the
results in different folders for each processor. The results of the runs are stored in a
folder called tmpResults {sequence number}. The sequence number is allocated
uniquely to each processor. Note the prefix “tmp” signifies that these folders are
temporary and will be overwritten each time the PC is rebooted. So if you want to
keep the results, make sure to save them before shutting down the PC.

Be careful not to select the same folders for two different instances of the program to
scan. Conflicts can occur if a file is already opened and another attempt is made to
open it, which can cause the run to crash.

The data stored in the folders is shown below. This is the same format as the output of
Recognition. The space separated values are “file name”, “time” (in seconds to hit),
“peak frequency”, “nearest matching file”, “file length”, “GD”. The addresses of
these files are shown in the “Results Saved in” text box.

“D:\AAAAAUP Full Wave\”
“Average Match 0.00 Matches 137 Total Hits 137~

“01 AUDIOTRACK_01 1.964 6891 01 Advertising 01 4001 0.00”
“01 AUDIOTRACK_01 2.142 6461 01 Advertising 02 4001 0.00”
“01 AUDIOTRACK_01 2.303 6805 01 Advertising 03 4001 0.00”
“01 AUDIOTRACK_01 2.527 5599 01 Advertising 04 4001 0.00”
“01 AUDIOTRACK_01 2.716 5513 01 Advertising 05 4001 0.00”
“01 AUDIOTRACK_01 2.901 5858 01 Advertising 06 4001 0.00”
“01 AUDIOTRACK_01 3.110 5772 01 Advertising 07 4001 0.00”
“01 AUDIOTRACK_01 3.650 5772 01 Advertising 08 4001 0.00”
“01 AUDIOTRACK_01 3.847 5858 01 Advertising 09 4001 0.00”

46



“01 AUDIOTRACK_01 4.612 6633 01 Advertising 10 4001 0.00”

“01 AUDIOTRACK_01 4.863 6891 01 Advertising 11 4001 0.00”
“01 AUDIOTRACK_01 5.265 6891 01 Advertising 12 4001 0.00”
“01 AUDIOTRACK_01 6.283 6461 01 Advertising 13 4001 0.00”

Note the reference file name “ 01 Advertising 13” has single spaces, which is OK, and
even two consecutive spaces would not be a problem. But three or more spaces will
cause the program to read this string incorrectly.

Batch Recognition

Click “Batch Recognition” from the menu and you will notice that two forms are
loaded as seen in the screenshot below.

) SoundiD Batch Recognition Processor ¥ 1.1.3 Ex
& Mo Filt —
Load Recognition o Filter & N
© HP Filter | File list selected
= © LP Filn ]
Filtor Order Cloe EIb
[
Cutaff Freq.1 Citoff Fraq2
R - < B
LPC Freq0 < LPC Freq2 . Wave Folders | Wave Files | Load This Batch | Buffer zone in milli-seconds ® SwpFun |
2

Resuls  [Cbommens 3
saved in

Double-Click this file item for details Batch Process Completed 5 of 5 Done

D RARARIP Pl Wive\0l__ ADIOTRACY 0T, Aversge Maich 000 Murchws 177 TowlHis 137
o AUDIDTRACK e loobin.  Average Malch 289 Maiches 2 TolalHis 75

Double-Click this file item to confirm audio Export Excel Set Max GD a0

AR e
Recognition

Sound

Input Pattern File Nay ¥ Mo Graph

Done

End

i

The two yellow buttons enable the user to toggle between these screens. However if
the user has two screens it will be best to drag the batch processor to the second
screen and click the maximiser button so that it fills the second screen.

With two screens we have the display shown above. The form on the right is the
familiar Recognition module and it works in much the same way as the single file
recognition. Keep in mind that the Batch form on the right will load in the files to be
processed as required, but that the processing is done on a file by file basis in
Recognition. The results of the processing are sent back to the batch form.
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Consequently it is necessary to set any needed parameters in the Recognition
Window. However the files to be examined are loaded in from the batch processor.

IR Recognition (version_430) W —————

Registered Reference Files I~ Negative
" No Filter I~ Apply Template Filter
Show Batch | ~ HP Filter
I_  LP Filter
Filter Order o £ Frequency %
_ " BE Filter I” Disable
IO patierns

Cut-off Freq.1 Cut-off Freq.2
LPC Freq.1 LPC Frﬁ 2 LPC Order

|_Log

I

;

Spread of Weighting Curve

seconds _ [~ Use Template

v Weighted GD by Spectrum Energy

Duration for AGC

[~ Use Template

Threshold of Energy
%o

There are a number of things that cannot be set in this window including all of the text
boxes that are “greyed out”. These are set automatically to match the template
currently being run.

You can set the filter, as required (even if it is originally “greyed out”), but remember
this will slow down the processing significantly and it will interfere with the matching
if the filter settings differ in any way from the settings used to create the template.
For really noisy recordings this is sometimes worth doing anyhow.

Notice also (see diagram above) that you can automatically apply the same filter (if
any) that was used in making the templates. This is done by clicking on the “Apply
Template Filter” check box.

Template Bandwidth Check

You have an option to disable the frequency test. Each Template holds information
about the maximum and minimum peak frequencies of the signals that make it up. By
default the minimum will be decreased by 20% and the maximum increased by 20 %.
In this mode the software automatically does not process any templates whose
frequency max/min is outside the bandwidth of the target.

For example if the software looks at the target and finds its peak frequency is 300 Hz
and the template peaks are 5000 Hz maximum and the minum is 1000 Hz (bandwidth
800 Hz to 6000 Hz once the 20% is factored in) then it will not process this signal
because it is out of band. Instead it will go on to the next template and repeat the
process until it finds a template that has 300 Hz within its bandwidth.
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This process can significantly increase the processing speed when there are a large
number of templates. However should it prove problematic you can disable it by
clicking on the “Disable” checkbox.

The “duration of AGC” and “threshold” can be set maunally or linked to the value set
when the template was made. The spread of the weighting curve can likewise be set
or locked. Note that if these values were not purpose set when the template was made
they will contain the default values in the Registration module.

As an example we first load the reference files in the Recognition and set the
parameters to use as in the screen below. Note that no files, other than the registered
patterns, are added directly into this Window.

Registered Standard Patterns.

Number of Points
380

“ ~ Weightad GD by Spectrum Eneray Mega

¥ o Graph

Input Pattern File Name Time fsec) Peak Freq. (Hz)

Wost Similar Standard Pattern degrees T

degress

@ GD <= Threshold

GO > Thieshold

waichos N ot of - I
ra—

Next, from the Batch Window, click either the “Wave Folders” to load folders or
drives, or “Wave Files” to load a group of files. The result is seen below.
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SoundID Batch Recognition Processor

File list selected

Detailed results of scan

Wave Folders | “Wiave Files Load This Batch | Run Batch | Show Resognition | Buffer zone in m,||‘.gewndg,_;'u—
Click this file item for details of hits
Qpen |i”£‘

Lok in: [ (25 ASASALIP Full Wave x| & @ ek E-

_— a1 AUDTOTRACK_01.pk
J

1§01 AUDIOTRACK_O1,WaAY

Click this file item to confirm audio

Recent e ALUDTOTRACK_0Z. WAy
4|03 AUDIOTRACK_03. WAy
@ 4] 04 AUDIOTRACK_04.
- |05 ALUDTOTRACK_0S. oy
Desklop UP call.pk
. oo dat
(7]
My Documents
My Computer
g File name: I j Open |
My Network  Files of type: | ~| Cancel |
Flaces I™ Open as read-only
|

Once the files are selected we find the list of files loaded into the Batch Window.
Click the “Load This Batch” button to send these files to the Recognition Window.

Now press the “Run Batch” button and you will see that Recognition runs all of these
files sequentially. However the results are first transferred to the Batch list box. The
results are shown below. Notice that for the truly impatient it is possible to confirm
results, even while the program is still running during the Recognition cycle. This is
not possible during the “Opening” and “Done” cycles (making this possible would
slow the program execution time unnecessarily).

You will notice that in the example below the matches on all of these are “0.00”,
which is to be expected as the searched files were the same as the ones from which
the references were cut. Also the best matches are sequentially in the file indicating
the way the references were cut.
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SoundID Batch Recognition Processor ¥ 1.1.3

Show e [
Recognition File list selected

Wave Folders | Wave Files ‘ Load This Batch | ‘

Buffer zone in milli-seconds 50 Stop Run
Results |C\Documents and Settingsilserthy Documents\Soundid 20114Resognition A1l Dec\tmpResults B, &
saved in . L q
Double-Click this file item for details Batch Process Completed & of 5 Done

AUDIOTRACK 01 Al Match 0.00  Matc] 37 Total Hits 137
AUDIOTRACK_D2Zmewave L Average Match 289 Matches 2

Total Hits 75

Double-Click this file item to confirm audio Export Excel Set Max GD T
DAAALAALIP Full'w avel, -
Awerage Match 000 Matches 137 Taotal Hits 137 B
ol AUDIOTRACK_01 1964 6a31 01 Advertising 01 4001 000
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01—__AUDIOTRACK D1 2527 553 01 Advertsing 04 4001000
1 AUDIOTRACK 01 2716 5513 01 Adverizing 5 00 (.00
o1 AUDIOTRACK_01 2901 i) 07 Advertising D6 4001 0.00
o AUDIOTRACK_01 3110 6772 071 Advertising 07 4001 0.00
o1 AUDIOTRACK_01 3650 6772 071 Advertising 08 4001 000 . )
ol AUDIOTRACK_01 3847 i) 01 Advertising 03 4001 000
i — 4612 6633 01 Advertsing 10 401 000
i — Ty 4863 6831 0] Advertsing 11 an 000
ol AUDIOTRACK_O1 5.285 E2391 071 Advertising 12 4001 0.0o
ol AUDIOTRACK_O1 6283 B4E1 071 Advertizing 13 4001 0.0o
o AUDIOTRACK_01 6.443 6891 071 Advertizing 14 4001 0.00
o1 AUDIOTRACK_01 6962 6547 071 Advertising 15 4001 000
ol AUDIOTRACK_01 7523 6719 01 Advertising 16 4001 000
ol AUDIOTRACK_01 7716 E375 01 Advertising 17 4001 000
01___AUDIOTRACK D1 3051 6805 01 Advertsing 18 a0 000
o AUDIOTRACK_O1 9.273 E205 07 Advertising 19 4001 0.0o
ol AUDIOTRACK_O1 9.467 BE33 071 Advertising 20 4001 0.0o
o1 AUDIOTRACK_01 9670 6547 071 Advertising 21 4001 0.00
o1 AUDIOTRACK_01 9.886 6633 071 Advertising 22 4001 o.0o
ol AUDIOTRACK_01 10078 6461 0 Adwertising 23 40011 0.00n
ol AUDIOTRACK_01 10294 6851 01 Adwertising 24 40011 0.00n
01___AUDIOTRACK D1 11.0% £375 0 Advertising 25 ar 000
01___AUDIOTRACK.D1 11342 E16 0 Advertising 26 an 000
ol AUDIOTRACK_O1 12.004 B35 01 Advertising 27 4001 0.00
ol AUDIOTRACK_O1 12.216 el 01 Advertising 28 4001 0.00
o AUDIOTRACK_01 12,405 B288 01 Advertising 23 4001 0.on
o1 AUDIOTRACK_01 12590 5539 01 Adwestising 30 4001 o.on
ol AUDIOTRACK_01 12786 5686 01 Advertising 31 40011 0.00n
ol AUDIOTRACK_01 12,862 5858 01 Adwertising 32 40011 0.00n
01___AUDIOTRACK.D1 13174 S 01 Advertising 33 ar 000
U} AUDIOTRACK_01 13.964 B202 01 Advertising 34 4001 0.00

3

Export Excel

Setting the Recognition Bandwidth
At the top left you will find a few options. The first option “Apply a template filter,
will apply the SAME filter that was used in the original template made at the time of
Registration.
Below that you will see the “Frequency % and its default value of 20%. This will set
the pre-filter, which, during a batch run, has the effect of first looking at the target
frequency and then looking at the highest and lowest frequency in that template. If
the target frequency is either 20% lower than the lowest frequency or 20% higher than
the highest frequency it will assume that there is no possible match to the target in the
current template and cancel the scan for that template. This will speed up processing
by about 10% to 200% depending on how many templates still need to be run. In the
simple case of two templates which do not have overlapping frequency ranges, it is
easy to see that the speed improvement will approach double. There may be
circumstances when you do not wish to run this option and the disable check box will
turn the option off.
I~ Apply Template Filter Note also that the frequency bandwidth
information was first added in December of
2012 and templates made before this time
cannot run this option. The software will

Frequency % _ automatically identify the older templates

I Disable and so will disable the option for them. See

page 32 for more information on this.
O patterns
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Setting GD

The GD is set in the Recognition module. However there is also a setting for GD in
the batch module. This can save a lot of time. If for example the Recognition is set to
5.0 it may well find too many hits. So in the batch you can refine the search by setting
a lower GD (say 2.8). This will load into confirmation only those matches that are 2.8
or less. Because this does not involve the actual calculation of the GD it is much
faster, and allows the user to refine different GDs to suit different targets.

Loading Folders

Loading folders is a non-standard Windows operation so we will cover it in a bit of
detail. On the upper left hand side there are two buttons, one called “Wave Files” and
the other “Wave Folders”. The “Wave Files” button will load files as does the
“Recognition” module and will process them also in the same way.

Please select a folder:

D

) WinZip s
+-3) Wolseley Car Clubs 2009
+-3) Wolseley Clubs 2007

H{[ ) werax
+-{ ) kemp
[5) tubedata
%-.7) WINDOWS
] [WR{NH]
+-age E(ED
ok DVD-RAM Drive (Fi) w

The “Wave Folders” button will open a Dialog box like the one above and list all the
folders and HDDs on the PC. You can select a folder or a HDD and press OK to
download all WAYV files on that HDD. Alternatively you can open the HDD or any
folder and select its subfolders. In any case, whatever is selected the module will
open that folder (or HDD) and all its subfolders and load the WAV files into the list
box.

Caution The Batch mode uses the absolute addresses of the original files as
they were run in Recognition. So it is essential that the drives not be
removed after the usage. If for example the processing was done from drive
“G:\”, then the Batch software will look for the file on drive “G:\”. Ifit is
absent or if some other drive is in its place, the Batch mode will fail to find
the file.
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Confirmation

To confirm a result, double click on the file in the third list box, and the results from
that file will be displayed in the bottom list box. Confirmation is done by double
clicking on the items in the bottom list box. When double clicked the original sound
from the recording will be played. Note that beside the buttons (below second list
box) there is a buffer zone variable. This is a measure in milliseconds that determines
the time before and after the recognised call that the wav is played. For most calls the
50 milliseconds default should be fine. It can be adjusted on a call by call basis.

Confirmation buffer zone in mill-seconds 500

To confirm the recorded sound against the reference, it is first necessary to inform the
software where the original WAV files can be found. This is best done using the
“Locate Confirm Files” button, seen at the left and middle of the screen shot below.
Once the WAV file location is found and clicked, it will enter the folder address into
the text box adjacent tot the “Locate Confirm Files” button. Alternatively the address
can be entered directly into the text box. Once this has been done it is possible to play
the original reference from the “Confirm” button and play the recorded match by
double clicking its list box line.

Note these WAV files need to have exactly the same name as the name used in the
reference files. It does not need to be exactly the same as the reference file content as
the software searches the folder that the WAVs are in and looks for a matching name.
Thus this directory could be a master directory of original WAVs that includes many
more than the current run. If a file is not found a confirmation cannot be run, but the
program will continue to run normally.

53



ition Prace
File list selected
4100

Run Time Total Mstches 30 Zoverags Match [ Total Hits.

T @ Folde efiles | LoadThispach | | Confirmation buffer zone in mill-seconds 0 Reload Old Data
‘emporary

Results Saved C wundid 2011 ToTN Files Loaded s
| In Double-Click this file item for details of hits Batch Process Completed 15 of 15 Done Matching Files Tolal 5 Save Batch As

5 AARRALIP Full Waveti____AUIDIDTRACK 0. Aversge Mich 007 Msiches 137 TosaiFits 137
OSABAMAUIP Ful Wave2_ AIDIDTRACK (imcwave pbig and maybe fon b AveisgeMaich 25 Maiches 55 TobalHils 57
|| B \AAAAIIP Ful WiaveTS AUDIOTRACE 05, veiage batch 116  Maiches 55 Telal Hits
|| D VAN Ful Woave 00T AUDIOTRALE 04, Avecage Malch 011 Maiches 22 Told His 22
D/ \AARNLIP FullWavebZ<05_ ALIDIOTRACK DS, Avecags Malch 057 Matches 40 TolalHis ST

Double-Click this file item to confirm audio Export Excel Set Max GD 30 Set GD Rank Box Size 50

[0\Panor Data\Paol CONCD Track 0T, Confirm [Nothing Se

Stop Run

Locate Confirm Files

Look i [ (23 UF Fies Orlp

0 Acertisig 20

O Acvertsing 25,
e 300 debvertisng 2hmse 301

File name: 01 Advetising 23 way

My oo Fils of e
Flaces Oen ss seadiccly

| Show Matching Show Exceptions Show Lowest 6D Show Best Files

Post-Processing

There may be many thousands of matches as the result of some batch runs. In order
to expedite processing of these some post-processing modules have been added. At
the bottom of the Batch Window you will find the four buttons below.

Show Matching Show Exceptions Show Lowest GD ‘ Show Best Files

The Show Matching will list all the references that matched in the current run, sorted
by order of how often they were matched. Clicking on any one of the listing will
cause its original sound to be played and its image to be displayed (only if the WAV
file location has been set). This enables a check on the quality of the call and its
relevance (often reference calls from CDs have other calls mixed in with them).

Poor quality calls (often with a lot of noise) will sometimes reveal themselves as
frequently matching signals. This is because there is a lot of noise out there that they
can match with. Always check the higher matches for quality and correctness (stray
calls often get mixed in with references).

The maximum level of the call is reported as the maximum averaged over a specified
number of samples (set at the top right and defaulting to 1000). This value should
ideally be -25 dB or higher. The minimum is likewise reported. The saturation count
should be zero, as it measures the number of time the recorder was overloaded by the
signal. However a small count here can be OK.

You can also zoom in on this graphic by left clicking and dragging the mouse to lasso

the area you want to zoom into. When you release the mouse it will zoom on the
lassoed area. You can restore the original graphic with a right click.
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The Show Exceptions button reports on any files that were not processed and the
reason that they were not.

Exceptions

Files That Were too Small and not Loaded

Files That Were too Big and not Loaded

Non Standard WAV Format Not Loaded

DrhadAlalIP Full'Wavehfog way

DhAadAaALUP Full W avehfoobig way

D\AAASAUP Full W ave'frogbigtPH.wav

DhadAlalIP Full 'Wavehfool way

DhadAaALP Full'Wavehlitle frog waw

DNAAASAUP Full W aveditlefrog.way

DrhadAaalIP Full 'Wavehreferencewaw way

DhadditALUP Full'WavehThe Confimation WAY File Path Has Mot Mot Been Setfile Mot Found way
DNAAASAUP Full W aveting frog.may

DhadAdallP Ful 'WavehP call way
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The Show Lowest GD button will show a list of all of the matches sorted in order of
the best matches first. The number of matches in the list will be determined by the
value in the “Set GD Rank Box Size”. This value defaults to 50, but can be set as
high as 32,000. Again in this report it is possible to hear the original sound by double
clicking the listing, and to confirm it against its reference match by clicking the
confirm button as seen below.

+ Hits sorted by smallest GD g@@

Hits From Batch Run Sorted by GD Double Click for Audio Confirm

000 DAASASALIRP Ful\wavehOl ALDIOTRACK_01
000 DAASASALIP Ful\wavehOl AUDIOTRACK_01
000 DAASASALIR Fulwavehdl l
000 DAASASALIP Fulwavehdl

0D P Ful

E461 01 Advertising 02 4007 ~
BB06 01 Adverising 03 4007
G533 01 Adverising 04 4001
iagke)

D 1l

0.00 DAASASALIP Ful wWavehdl AUDIOTRACK_ 01 21.052 6977 01 Advertising 45 4007
0.00 DAASASALIP Ful wavehdl AUDIOTRACK_O1 22416 6977 01 Advertising 47 4007
0.00 DAASAAALIP Full\wavehdl AUDIOTRACK_ 01 22602 ER47 O Advertising 48 4007
000 DAASAAALIP Ful\wavehOl AUDIOTRACK_O1 22730 EG47 01 Advertising 49 4007
000 DAASASALIP Ful\wavehOl AUDIOTRACK_O1 23000 E4681 01 Advertising 50 4007
000 DAAAAAALIP Ful\wavehdl AUDIOTRACK_O01 23192 6719 01 Advertising 51 4001
000 DAASASALIP Fulwavehdl AUDIOTRACK_01 23396 B4977 01 Advertising 52 4001
000 DAASASALIP Ful wavehdl AUDIOTRACK_O01 23626 BB05 01 Advertising 53 4001
000 DAAAAALIP Ful WavesDl AUDIOTRACK_01 24874 E891 01 Advertising 57 4007
000 DASAAAALIP Ful WavesOl AUDIOTRACK_01 25350 7322 0 Advertising 58 4007
0.00 DAASASALIP Ful wWavehdl AUDIOTRACK_ 01 25,940 6375 01 Advertising 53 4007
0.00 DAASASALIP Ful wavehdl AUDIOTRACK_ 01 26,861 6719 01 Advertising 60 4007
AUDIOTRACK_O1 22,455 ER47 O Advertising B1 4007
AUDIOTRACK_O1 23408 EG47 01 Advertising 63 4007
AUDIOTRACK_O0T - 3110 &772 01 Adverising 07 4007

0.00 DAASAAALIP Full\wavehdl
000 DAASAAALIP Ful\wavehOl
000 DAASASALIP Ful\wavehOl
000 DAAAAAALIP Ful\wavehdl
000 DAASASALIP Fulwavehdl
000 DAASASALIP Ful wavehdl
000 DAAAAALIP Ful WavesDl

AUDIOTRACK_O01 3680 §772 01 Adverising 08 4001
AUDIOTRACK_01 3847 5858 01 Adverising03 4001
AUDIOTRACK_O01 30648 G831 01 Advertising 58 4001
AUDIOTRACK_01 30914 EE33 01 Advertising 69 4007
0.00 DAASASALIP Ful wWavehdl AUDIOTRACK_ 01 31191 6805 01 Advertising 70 4007

000 DABASAALIP Ful Wavs0] AUDIOTRACK0T 31333 6719 01 Advertising 71 4001 >
Batch Run Stored at  [C\Decumentz and Seltngs Uiy D 2011Recognition All Decmp 18
Ranking 27 Confirmation buffer in Milliseconds 50 [ 01 Advertising 44

The button on the right selects the files with the most promising number and quality
of matches. A number equal to {The average value of matching GD}/{The number of
matches in the file} is calculated. The smaller this number the more promising is the
match. When you select this view the files that were examined are listed in a ranking
based on this number. Double click on the file name to reveal the actual matches in
that file. If the actual matches are in turn double clicked the original recording will be
played. Confirmation against the reference file can also be done by pressing the
confirm button.

Optimum Files List

Files listed in Orcler of Best/Most Matches Double Click File For Details

.2, DNAAAAAUP Ful Wave<03 AUDIOTRACK 03, AverageMatch 116 Matches 56 TotalHits 81
D F Fi 05 AUDIOTRACH Match 067  Matches 40 a7
AUDIOTRACK [ g and maybe too bik, 1 025 M s 55 Total Hits 57
UDIOTRACK._|

. D P o, 007 Matches 137
D asAALIR FullWavet i AUDIDTRATK. 04,

— tal Hits 137
AveragsMatch 011  Matches 22 Total Hits 22

File C:\Documnents and Settings\UsersMy DocumentshSoundid 2011%Recognition Al DecitmpResults 184 ‘02 Contact 12

Root
Double Click This File on Confirm Audio Confirmation buffer in millseconds 50

D:NAAAAAUP Full Wave' -~
Average Match 0,25 Matches 55 Total Hits 57

02 AUDIOTRACK_D2mewave 1,199 6268 02 Contact 01 400 000

0z AUDIOTRACK D2mewave 1. E116 02 Contact 12 400 000

0 AUDIOTRACK D2mowave 2 6202 02 Contact 03 4000 000

0 AUDIOTRACK D2mowave 4. 6375 02 Contact 04 4000 000

0 AUDIOTRACK D2mowave . 6375 02 Contact 0§ 4000 000

0 AUDIOTRACK D2mowave 7. 6375 02 Contact 7 4000 000

0 AUDIOTRACK D2mewave € 6268 02 Contact 2 4000 000

0z AUDIOTRACK D2mowave S £577 02 Contact 19 4001 000

(02 Contact 10 4001

02 AUDIOTRACK_ D2 6891

ntact 13
AUDIOTRACK_D2mewave B377 02 Contact 14 4001 000
AUDIOTRACK_D2mewave B377 02 Contact 15 4001 000
AUDIOTRACK_D2mowave E713 02 Contact 17 4001 0.00
AUDIOTRACK_D2mowave B202 02 Contact 22 4001 108
AUDIOTRACK_D2mowave B202 02 Contact 18 4001 000
AUDIOTRACK_DZ2mowave BE33 02 Contact 22 4001 273
AUDIOTRACK_DZ2mowave B547 02 Contact 21 4001 000
AUDIOTRACK_DZ2mowave 6202 02 Contact 22 4001 000
AUDIOTRACK_D2mewave BB31 02 Contact 23 4001 000
AUDIOTRACK_D2mewave [eic ] 02 Contact 33 4001 241
AUDIOTRACK_D2mewave BA05 02 Contact 26 4001 0.00
AUDIOTRACK_DZ2mewave B202 02 Contact 27 4001 o.0o
AUDIOTRACK_DZ2mewave 6713 02 Contact 28 4001 o.0o
AUDIOTRACK_DZ2mewave B547 02 Contact 35 4001 212
AUDIOTRACK_DZ2mewave 6288 02 Contact 31 4001 o.0o
AUDIOTRACK_DZmewave 6288 02 Contact 32 4001 0.0o s
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Notice that closing any of these reports can cause a loss of the data that is in them and
so a message box will prompt you to be aware of this in case you accidently hit the
close Window button. If all the results have been saved in the Batch Window then
they can be recovered.

Saving a Batch Run

A Batch run can take a lot of time and so it may be a good idea to save the results.
While a Batch run is underway the progressive results are saved in a temporary folder
as seen below.

Results
saved in

[E\Documents and S eflings'UseriMy DocumentshS oundD 20104New EXE SeptimpRiesuls 27

Double-Click this file item for details of hits Batch Process Running File 773 of 1024 Recognition

This folder is a temporary folder in that it may be overwritten on a subsequent run.
However it can be copied and saved like any other folder or this can be done from the
software using the two buttons below. The file structure is such that folder
"tmpResults 1" holds the results of the first WAV file examined, in full detail in file
"0 File " (file number zero). The other WAV files are in "tmpResults 2" "tmpResults
3" .. "tmpResults n" respectively. tmpResultsl, 2 .... n reside in the same
directory as the SoundID program.

FS=_ \Nhile running, these buttons are greyed-out and

cannot be used. However once the run is completed
the “Save Batch As’ button will prompt you to save
the results. These can later be retrieved under the
‘Reload Old Data” button.

Reload Old Data ‘

Save Batch As ‘
Stop Run

There is a Stop Run button in the Batch mode as seen
below that will stop the run during the Recognition
phase. It will not stop instantly but will let the current Recognition phase complete
first. This is a useful alternative to closing the Window and losing all data. Once
stopped all the grey-out buttons will become visible and the results can be viewed and
processed as they would in a normally completed run.

You may have to press this button a number of times to

Stop Run get the run to stop as there are no interrupts allowed
during a calculation (this would seriously slow the
processing).
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Example: Searching 1024 half-hour Recordings for the
Coxen’s Fig Parrot

Using the batch mode it is possible to download a whole HDD or any folder (with
sub-folders) to be examined. In this study 1024 half-hour files (512 hours of
recordings) are studied.

The objective of the study is to find the rare Coxen’s Fig Parrot and the files are
searched for matches to it. The recordings are from Mary Cairncross Reserve, a
rainforest park in Maleny, Queensland. In the same park there are numerous other
parrots and these are searched for separately as a calibration.

We use the 195 reference calls that we have of the related species the Double Eyed
Fig Parrot, with the GD set at 3.5. From previous studies with this target species, we
have found that a GD of 3.0 is sufficient we can set it a bit higher to see what is in the
GD=3.0-3.5 zone, as seen in Figure 1 below..

Registered Standard Patterns

LPC Oider LPC dB

2
Log ¥ Auto

Spread of Weighting Curve

= Weighted GD by Spectium Energy

Humber of Paints

Wega

Peak Freq. {Hz) Most Similar Standard Pattern T

degrees

® 6D == Threshold Recognition
© 60> Thieshold

warches [N ot of - [
Average Watch [N

Figure 1. The setting of the recognition module

We then loaded the 1024 WAV files into the Batch module and set it running as seen
in Figure 2. The results are summarised across the top. The run took 15 hours and 48
minutes, there were 1.332,314 sounds examined. There was a lot of rain in the period
of the recoding and a lot of the sounds that would have been examined were the
sounds of the rain. The rain noise therefore slows up the recognition process, by
doubling the number of sounds that need to be examined.

At a GD of 3.5 only two matches were found and both were poorer matches that the
3.0 we would have hoped for. It is possible from the Batch mode to click on any one
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of the results and hear a playback of the call, for audio confirmation. One of these is
definitely a parrot, with a lot of other birds calling on top, the second is less certain as
there are many other birds calling. If we declare both to be false positives, we have a
false positive rate of 2/1332314 x 100 = 0.00015%..

SoundID Batch Recopnition Processor V 1.1.14
File list selected

Run Time 154834 Total Matches H Awerage Match £FE] Total Hils 1332314

Wiave Folders | Wave Files | Load This Batch | | Enr e T e

IR“"“‘“S SEVed (o nd et e Dacumenns\ScundD 231 Dilem EXE SeptumpRienits 20 Stop Pun

Double-Cli file item for details of hits

Batch Process Completed 1024 of 1024 Done Matching Files Total 2

shches 1 Told Hr

Double-Click this file item to confirm audio Export Excel Set Max GD 5 SetGD Rank Box Size 150

Expont Excel | Show Lowest GO Show Best Files

Figure 2. The Batch run for the Coxen’s Fig Parrot.

The next run contained the non-Coxen’s parrots, which included the Musk Lorikeet,
Little Lorikeet, Scaly-breasted Lorikeet, Rainbow Lorikeet and Australian King
Parrot. There were 364 reference calls in total for these birds. All of these birds are
likely to be in the same general area as the Coxen’s. Figure 3 below shows the batch
run about % of the way through. At the end of the run there were 2414 matches, most
of which were to the musk Lorikeet flying/feeding calls. Of these, 286 have a GD of
3.00 or less. However most of the ones with GD up to 3.5 clearly have a parrot call in
them.

The rainforest is a very special environment, not only for the inhabitants, but for the
propagation of sound. High frequencies will be attenuated more than the lows, and
this will distort the sound heard as though it had been through a filter. Interestingly a
lot of the matches are with the calls that look as though they have already been
filtered by the forest as they show attenuation in the higher frequencies.
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SoundID Batch Recognition Processor ¥ 1.2.1
File list selected
100

Show Recognition

1501.23 Total Matches i3 Awvarags Match £ Tatal Hits 1306775

B BAm e, o
Wave Folders | WaveFiles | Load This Batch | | (B P T e s Lo e Reload Old Data

Results

[C¥Documerts Rk T

Double-Click this file item for details of hits Batch Process Running File 866 of 1024 Done

saved in

Save Batch As ‘

. AvesgeMach 131 Maiches 8 Tota His 218 A
AveiageMaich 331 Maiches £
. AwsagsMach 139 Matche

ToralHis 141
olal Hi: 4307
TotalHis 76
o s 55

08 045 2 i 1a £03 2005
Double-Click this file item to confirm audio Set Max GD 35 Set GD Rank Box Size Ei] Stop Fun
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Figure 3 The non-Coxen’s Fig Parrot detection

The reader might notice that the Non-Coxen’s run was done on a later version of
software. The later version will not change the results, but it does have the added
ability to store all the results of the Batch run for later retrieval, without the need to
run the recognition again.

A new reference file was then run with three different reference file sizes. The first
run was done with all reference files of 4001 points. When there are multiple
reference lengths a separate run is done for each length, and so the execution time will
be extended. However as the lengths represent more truly the actual lengths of the
calls, the run should also be more accurate.

As can be seen below this new run found six matches (where the original run found
only 2), but the original two matches now have a larger GD (meaning they are less
significant. None of the matches are less than GD=3.0. However the matches such as
they are, should perhaps be referred for an expert opinion as the Coxen’s is so rare
than any possible match would be a significant thing.

This run took 26 hours 55 minutes and found 1,592,725 sound events to examine.
This is 70% longer than the case when all the calls were of the same length.
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File list selected
44100 Run Time 552 Total Matches g Avarage Match 141 Total Hits

Load This Batch | Run Bach | T e G e s C— Reload Old Data
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Chapter 5

Sonogram View

The whole of this software is based on the LPC transform and this transform can be
used in the same manner as the FFT to produce a sonogram. This module produces a
sonogram view based on the LPC. Notice that it is slow and its speed will be
addressed in subsequent releases.

It may be better to use the Cluster Analysis module, which has the same capabilities
but is faster until the Sonogram view is fixed.

When the “Sonogram View” is clicked the following screen is seen.

S LEC Specirum |Vershan 1. 6| SEE

” 01 Advertising 01 251 points LFC B576 3341 points LPC [ Fllz
z

B Mdverilsing b1 |
« s

= Mo Hher
TP Hieer

~ LK Hher
L Hirer
UL Hher

Flirer Lirder

ot breq. 1 Luratt ke 2

The advantage of this view over the FFT can be seen by looking at the FFT version
below generated by Cool Edit.
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Chapter 6
Windowing to Get High Accuracy

To get the full potential out of SoundID you need to understand our windowing
concept. Consider the LPC image below.

Eastern Whip-bird; 13 1

5513Hz 11026Hz 16538Hz  22050Hz
Peak Frec :1379Hz

Now consider the proposition (which is only approximately true) that SoundID will
generate an image like this from any file that you are sampling and base its match on
how similar the sample image is to this image. Now look more closely at the image
(which is of an Eastern Whip-bird) and you will see that it is mostly noise above
about 10 kHz. So when it is looking at any other image, part of what it will be
looking for is essentially noise above 10 kHz. So we don’t really want that. We can
Window out everything above 10 kHz without losing much information about our
call. To do this we start in the Registration Window and un-tick the auto-frequency
and then change the default frequencies.

LPC Order Frame Width for LPC
LPC Order Frame Width for LPC 1001 points
1001 points ¥ Auto
v Auto
LPC Freq.1 LPC Freq.2
LPC Freq.1 LPC Freq.2 100 Hr < 10050 Hz
Hz < Hz I Auto I~ Log
v Auto I~ Log
LPC dB LPC dB —_—
e 80

1o —
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Now the image looks like this. Notice we have also clipped the first 100 Hz as this is
basically just adding a wind filter.

Eastern Whip-bird; 13 1 Input Pattern

2588Hz 5075Hz 7563Hz 10050Hz

No we see that there is a huge area of the diagram below the noise floor of about 40
dB. So we change the LPC dB to 40 dB, and while we are at it lets cut the frequency
off at 5 kHz.

Eastern Whip-bird; 13 1 Input Pattern

0dB

1325Hz 2550Hz J775Hz S5000Hz
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Now the signal is mostly filling the screen and maybe there is still a bit too much
noise. However we notice also that the frequency mix looks a bit nondescript and
maybe a higher LPC order would improve things a bit. Take note however that a
higher LPC order, while giving a better frequency description will come at a relatively
high CPU time cost. But let’s do it anyway!

So now the settings are.

LPC Order Frame Width for LPC
122 1001 pointg
[ Auto
LPC Freq.1 LPC Freq.2
100 Hz < 5000 Hz
[~ Auto [~ Log
LPC dB —

50
And our image is.

Eastern Whip-bird; 13 1 Input Pattern

0dB

100Hz 1325Hz 2550Hz 377T5Hz 5000Hz

This is a much more distinctive image to match, and when we match with it will
mostly be matching signal with signal (instead of signal + noise + a lot of empty
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image). In short we have zoomed in on the important part of the signal and that is
what we will match with.

Now, we do not have to do this on an image by image basis. And in fact we can’t.
Once you register and image with the parameters set as above they will grey out and
you can’t change them anymore. So the whole of the registered files need to be set to
one consistent Window. With a bit of practice this process will prove to be simple
enough.

But what if the caller has two or more very different kinds of calls, like for example
the Butcherbird below?

Pied Butcher Bird: 18 2 Input Pattern [l Pied Butcher Bird; Maleny 3 Sept 2, 2011 Ihput Pattern

100Hz 3825Hz 75860Hz 11275Hz 16000HZz 100Hz 3826Hz 7660Hz 11275Hz

Here we have one call where all the energy of consequence is below 5 kHz and above
-60 dB and another where the bandwidth is at least 10 kHz and the floor is more like -
70 dB. Easy. Make two templates one for the first type of call and another for the
second. In both Recognition and the Batch Mode any number of templates can be run
together.

The Number of Points......And Most Important for Bats

One of the parameters that can be set above is the Frame Width. It is the only
parameter in this group that can be set on a call by call basis (all of the others are
fixed for the template). However, each time you add a template with a different frame
width within the template you will invoke and extra pass of the software to compute
it. So two different frame widths will take nearly twice as long as one to execute, and
so on. Use them sparingly. Now here we have to distinguish between bats and birds
(and possibly other sounds.

Birds

Birds mostly string together a collection of syllables and these syllables are of short
duration (typically 0.02-0.1 seconds). The best way to recognise birds is by the
syllables. This is because if they change the song they often change the order of the
syllables rather than the syllables themselves. Also because the syllables are short
they do not put too much of a load on the CPU time. In a nut-shell for birds you the
shorter the frame the better. However be careful of getting too short. As you reduce
the size of the frame you will begin to notice a change in the LPC spectrum. If it gets
too small you will have only part of a syllable and this which change thing
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dramatically. For most birds, a frame width of 801 to 1501 points (at 44.1 kHz
sampling) seems to work, but be prepared to experiment outside those ranges.

Bats

Now bats don’t seem to deal in syllables, but rather they deal in pulses. For bats you
need to sacrifice some CPU time to accommodate the temporal range of the pulses.
Some short pulses are incorporated in the long ones (more or less) and some are not.
To get good recognition for most bats we probably need to have about 4 frame widths
and make sure that the pulses that are used for reference fit wholly within the frame.
So this is OK.

C.goudliitforaging+tcall+recorded+at+Fortescue+Bay,+Tas; 1.169 7 9501 points wave

0.159sec 0.161sec 0.162sec 0.164sec 0.166sec
7008 7083 7158 7233 7308

Because the Frame (the blue bit) fully contains the pulse. But this is not because the
frame is too short. The green bits are outside the frame and will not be processed.

C.goudliitforaging+calltrecorded+att+FortescuetBay.+Tas; 5.175 25 9501 points wave

.|,|,|,|,|||.M“}W".(1”[wU||{,MI("{;MIIM’M(II\Ii\I1(|1H||1HI|||NU|H_

I A e

0.102sec 0.105sec 0.107sec 0.110sec 0.113sec
4488 4613 4738 4863 4088
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Chapter 7

Working with Noisy Files

If you are searching only for nice clean copies of files that are like your references
(and there may be many reasons why you are not interested in noisy examples) then
use the default settings that include the full frequency range of the recording (i.e. a
44100 Hz recording will default to 22,050 Hz bandwidth as seen below).

SoundID can recognise sounds in noisy recordings at least as accurately as a human
expert. However you need to understand how noisy recordings differ from studio
recordings and how to select the settings to work with noisy signals (note the settings
used for noisy signals will also work for clean signals but not vice-versa).

Technically, SoundID can recognise signals at a S/N ratio of 3 dB or less, with good
accuracy. At this level it is difficult for a human expert to identify the signals.

It is not a good idea to use noisy references to find noisy signals. Any signals that are
recorded in noisy areas will contain local noises that will not relate to the target
signal. In fact it is possible that noisy signals will match other noisy signals on the
basis on the “same” noise alone. With poor settings for example it is possible to
match dissimilar noises only on the basis that they both have similar wind noise.

4001 points LPC 20 [ Fig-Parrot Advertising 1 Standard Pattern
0d8

6613Hz 11026Hz 16538Hz  22060Hz [liS
Peak Frequency : 6881Hz

If the recordings you are using have come from the field they will not be nice and
clean like this one. More likely they will look like this below. This is the same signal
with a S/N of 10 dB.

01 Advertising 01 10 dB Sto N 4001 points LPC 01 Advertising 01 10dB Sto N Standard Pattern

0B |

covopprarait i

0.020sec 0.066sec 0.111sec
893 2893 4893

-100dB
1Hz

6613Hz 11026Hz 16538Hz  22060Hz [
Peak F cy : 6805Hz

Notice, that not far from the signal peak, the pattern is largely feature-less and flat.
Also this signal no longer looks much like the “clean” version and may be missed in a
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search if the clean version is the reference. In fact the GD between these to signals is
10.67!

What we need to do is to limit the search to the area that still has some recognisable
features. If we look at the noisy signal, it is distinguished from the noise in the
bandwidth of about 3,000 Hz to 8,000 Hz.

Also note that the noisy call has a depth of only about 25 dB, compared to 100 dB for
the clean signal.

So if we set the bandwidth and depth accordingly as below.

Frame Width for LPC

_ points ~ Edit Mode

LPC Crder Pasition for LPC

v Auto v Auto ‘
LPC Freq.1 LPC Freq.2

_ Hz < Hz degrees

[ Auto [ Log

Random Noise End
%

,_
o
o
==

This results in the clean signal looking as shown below (notice the cropping of the
signal at the lower end of the frequency spectrum. Matching could be improved by
narrowing the bandwidth even more from.

01 Advertising 01 Standard Pattern s |

0dB

01 Advertising 01

£ >

Open and LPC ‘

25dB |/
3000Hz 4250Hz 5500Hz 6750Hz B000Hz
Peak Frequency : 6848Hz

T

1 x Sound ‘
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If the noisy signal is cropped accordingly then the similarity now becomes clear by
looking at the two images. Below we have the noisy signal and it is image. The GD
15 5.09. Now when working with noisy signals and cropped references you need to
understand one very important thing, The matching GD range will be more like 6-13
dB than the 3 dB default for clean signals using the full default recording bandwidth..
As a rule when working with noisy signals and cropping the signal as shown above
set the “Threshold of GD” to about 15 dB for a match.

01 Advertising 01 10 dB Sto N Standard Pattern File |
odB

01 Advertising 01 -11.5 dB S te
01 Advertising 01 -5 dB S to H

01 Advertising 01 0 dB S to I

01 Advertising 0110 dB Sto N
01 Advertising 01 14 dB Sto
01 Advertising 01 28 dB Sto
01 Advertising 01 34 dB Sto I
01 Advertising 01 4dB Stoll

01 Advertising 01 47 dB Sto I
01 Advertising 01 54 dB S to I
01 Advertising 01

01 Advertising 01 fftfilter A
< >

Open and LPC ‘

2000Hz 4000Hz B00OHz 10000Hz ﬂ 1x Sound |

Other Settings

When you zoom in on a narrow frequency band as above it is a good idea to increase
the LPC order to about 150. Also if the files are noisy and you are not interested in
the very low frequencies, add the filter. A word about the filter; it is SLOW. It works
fine but it is not optimised for speed. This is on our to-do list, but for now be aware
that putting the filter on, will significantly slow the processing. We hope to have it
fixed soon.

Example Study of the Dawn Chorus

The dawn chorus is the time, just before day-break and some time after it, that all the
birds come out to sing. It has been suggested that this would make an ideal test for
Sound ID. So on the first weekend of October 2011we set out to see how the
SoundID software would handle this task.

The first thing to do was to get some recordings, so an Olympus LS-11 recorder was
left out from 5.30 to about 8.00 a.m. A total of 160 minutes of recordings were made.
From some previous recordings in the same area and also by picking out the best of
the weekend’s recordings, a reference file was made using the Auto-cut SoundID
module, with the minimum energy left at the default -50 dB (this prevents low signal
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levels, which are likely to be noisy from becoming references). This resulted in
about 650 reference files.

The species definitively identified by us were

Crow

Currawong

Eastern Whip Bird
Grey Shrike-Thrush
Guinea Fowl
Magpie

Noisy Miner

Pale Headed Rosella
Pied Butcher Bird
Plover

Rainbow Lorikeet

Plus the Sedge Frog

The reference files were then opened in Windows and played (by double clicking) in
turn on Windows media player. Any that were not clear or contained clashed calls
(more than one call at a time) were deleted. This left 575 useful calls. Now, while
this might sound a lot, for some species it was adequate being > 50 calls, but for
others it was only a few calls and thus inadequate.

There were some other species recorded, but since we could not identify them they
were not used in the search.

The testing was done in the SoundID batch mode and these settings were used. Notice
that the “LPC dB” is set here at 55 dB which is much higher than the 25 dB used
earlier in this chapter. This is because the noise level in these recording was only
moderate.

- Batch Geometric Distance using a plural Standard Patterns (Version 9.7)

" No Filter

“ HP Filter Clear |

" LP Filter

" BP Filt Open Standard Pattern File
Filter Order rer v |

" BE Filter

ESTE I panerns
Cut-off Freq.1 Cut-off Freq.2
Hz < 16000 Hz
LPC Freq.1 LPC Freq.2 LPC Order LPC JdB
P 4 < sesey . e 55
[ Auto I~ Log [~ Auto
Duration for AGC Spread of Weighting Curve
seconds

Threshold of Energy

o v Weighted GD by Spectrum Energy
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Threshold of GD

Wave Folders

Wave Files

as seen below.

| Load This Batch | |

Temporary
Results Saved In

Next the Batch Window was used to try
various settings of the GD and check
the sounds (by double clicking on them

Confirmation buffer zo

‘E “Documents and Settingshl sersMy DocumentshSound|D 201 WMNew EXE SeptyProtitmpResults 74

Double-Click this file item for details of hits

Batch Process Completed 1 of 1

Double-Click this file item to confirm audio

Locate Confirm Files

iy

Davn Chous Oct 1 Pait 2. &verage Match &

Total Hits 5550

Export Excel

Set Max GD

CE—

| The Confirmation 'wi File Path Has Not Not Been Get

D:\111Recording MeiTest Recording!s

wewmeb aleny Dawn Chorus 1

wnmnnsst aleny Dawn Chorus 40,703
s aleny Dawn Chorus 41.035
suxsnmsialeny Dawn Chorus  168.580
i aleny Dawn Chorus 238,200
st aleny Dawn Chorus 246,423
s aleny Dawn Chorus 256,663
s aleny Dawn Chorus 269,932
i aleny Dawn Chorus 260,445
st aleny Dawn Chorus 283.532
supsnmnsMaleny Dawn Chorus 294625
supsnmsMaleny Dawn Chorus 295,847
i aleny Dawn Chorus 296,064
s aleny Dawn Chorus  297.008
wnnmsnssiMaleny Dawn Chorus 297,996
supsnmssialeny Dawn Chorus 298,282
i aleny Dawn Chorus - 299,093
wnsialeny Dawn Chorus 299,321
wnnnmnnssi aleny Dawn Chorus  299.471
supsnmsialeny Dawn Chorus 4300203
e aleny Dawn Chorus 437,050
wnesialeny Dawn Chorus 465.328
wunmsnssiMaleny Dawn Chorus 468,167
s aleny Dawn Chorus 481,557
i aleny Dawn Chorus 483502
s aleny Dawn Chorus 484.614
wrnmsnssiMaleny Dawn Chorus  486.236
s aleny Dawn Chorus 488,445
supsnmsMaleny Dawn Chorus 429,192
wnesialeny Dawn Chorus 489,792
srnmsnssi aleny Dawn Chorus 625.715

fverage Match .86 Matches 1142 Total Hits 5550 Original GO set to 13 Current list size for set GO= 102
1139 1621 2001 291

“whip Bird:Maleny, 15

Fainbow Lorkest; 9 2001 2.24
FRiainbow Lorkeet ] 2 2001 308
Rainbow Lorikeet ] 2 20m 303
Eastern whip-bird; 1 2001 353
Mickey Bird: 4 15 2001 0.00
Mickey Bird; 4 33 2001 om
ickey Bird; 4 40 2001 om
Mickey Bird; 4 41 2001 0m
Eastern ‘whip-bird: 1 2001 33
Pale-headed A osella; 2001 0.00
Pale-headed R osella; 2001 0.00
Pale-headed Rosella; 2001 0.00
Pale-headed Aosella; 200 0.00
Pale-headed Aosslla; 2001 0.00
Pale-headed R osella; 2001 0.00
Pale-headed Rosella; 2001 0m
Pale-headed Aosella; 200 0.00
Pale-headed Aosslla; 200 oo
BB:141 2001 oo4
Rainbow Larikeet; 9 2001 328
FRainbow Lorkeet] 2 20m 3.07
Mickey Bird: 720 2001 274
Mickey Bird; 7 20 2001 277
Mickey Bird; 718 2001 0.00
Mickey Bird: 720 2001 oo
Mickey Bird: 723 2001 0.00
Mickey Bird; 7 28 2001 0.00
Mickey Bird; 7 20 2001 om
Mickey Bird: 730 2001 27
Mickey Bird: 89 2001 0.00

The results of one test are as shown below

GD=3

66 calls identified False positive =0

GD=3.5 70 calls identified False positive =0

GD=4

73 calls identified False positive =0

GD=4.5 78 calls identified False positive =1

GD=5

88 calls identified False positive =6

GD=6 148 calls identified False positive =23

And the detailed results are

File

Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus

T

ime Freq Species Points GD
40.709 4031 Rainbow Lorikeet; 9 2001 2.66
246.423 3324 Mickey Bird; 4 15 2001 2.44
256.669 3324 Mickey Bird; 4 33 2001 2.19
259.932 3394 Mickey Bird; 4 40 2001 2.9
260.445 3713 Mickey Bird; 4 41 2001 2.07
294.624 2829 Pale-headed Rosella; 2001 1.97
295.846 2299 Pale-headed Rosella; 2001 2.45
296.064 2829 Pale-headed Rosella; 2001 1.89
297.008 2263 Pale-headed Rosella; 2001 2.25
297.996 2758 Pale-headed Rosella; 2001 2.34
298.282 2687 Pale-headed Rosella; 2001 2.37
299.098 2263 Pale-headed Rosella; 2001 2.03
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Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus

Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
.Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus

Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus

299.321 1380 Pale-headed Rosella; 2001 2.07
299.471 2405 Pale-headed Rosella; 2001 2.81
483.502 6399 Mickey Bird; 7 18 2001 2.41
484.614 6434 Mickey Bird; 7 20 2001 2.43
486.236 6505 Mickey Bird; 7 23 2001 2.22
488.445 6187 Mickey Bird; 7 28 2001 2.08
489.192 3359 Mickey Bird; 7 30 2001 2.25
625.715 5409 Mickey Bird; 8 9 2001 2.21
626.074 3253 Mickey Bird; 8 10 2001 3.08
626.805 6116 Mickey Bird; 8 11 2001 2.12
627.941 5939 Mickey Bird; 8 13 2001 2.39
628.474 6505 Mickey Bird; 8 14 2001 2.4
632.478 5056 Mickey Bird; 8 21 2001 2.67
633.775 3041 Mickey Bird; 8 23 2001 2.33
653.892 1945 Currawong; 1 1 2001 2.15
690.139 2970 Mickey Bird; 9 2 2001 2.15
690.394 2970 Mickey Bird; 9 3 2001 2.27
799.159 1415 Grey Shrike-Thrush; 2001 2.54
890.338 3677 Rainbow Lorikeet; 2 2001 2.57
890.761 4490 Rainbow Lorikeet; 2 2001 2.28
Maleny Dawn Chorus
1327.372 3889 Sedge Frog 2; 2001 3.95
1377.053 1768 Crow; 1 2001 1.86

1377.488 1203 Crow; 2 2001 2.23

1378.097 1344 Crow; 3 2001 2.59

1378.509 1203 Crow; 4 2001 2.56

1583.504 3854 Rainbow Lorikeet; 2 2001 2.3
1620.583 1380 Magpie; 1 1 2001 2.28
1621.007 1238 Magpie; 1 2 2001 2.96
1621.979 1167 Magpie; 3 2001 2.43
1621.990 1167 Magpie; 3 2001 2.88
1667.551 1415 Currawong; 10 1 2001 2.26
1674.493 1450 Currawong; 11 1 2001 1.73
1680.056 1450 BB; 12 2 2001 2.34
1683.977 1698 Currawong; 12 1 2001 1.84

1683.977 1698 Currawong; 12 1 2001 1.84
1689.100 1380 Currawong; 7 1 2001 1.95
1695.214 1380 Currawong; 14 1 2001 2.06
1700.140 4278 Rainbow Lorikeet; 2 2001 2
1710.942 1592 Currawong; 16 1 2001 1.93
1729.266 1486 Currawong; 17 1 2001 1.43
1735.055 1698 Currawong; 18 1 2001 1.87
1775.345 1592 Grey Shrike-Thrush; 2001 3.13
1776.048 1415 BB; 16 2 2001 2.4

1879.517 4278 Rainbow Lorikeet; 2 2001 1.47
1886.468 4172 Rainbow Lorikeet; 2 2001 2.77
1888.038 4349 Rainbow Lorikeet; 2 2001 2.43
2042.364 3713 Rainbow Lorikeet; 2 2001 2.19
2103.667 4419 Rainbow Lorikeet; 3 2001 2.09
2104.941 4349 Rainbow Lorikeet; 3 2001 1.24
2113.992 4313 Rainbow Lorikeet; 3 2001 2.19
2114.153 4172 Rainbow Lorikeet; 3 2001 2.65
2115.043 4419 Rainbow Lorikeet; 3 2001 2.57
2115.501 4313 Rainbow Lorikeet; 3 2001 2.28

929.338 4137 Rainbow Lorikeet;| 2 2001 3.25
1064.209 1415 Pied Butcher Bird; M 2001 4.04
1277.309 3819 Sedge Frog 1; 2001 4.42
1287.720 3571 Sedge Frog 1; 2001 4.37

1326.540 3889 Sedge Frog 3; 2001 2.27



Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus
Maleny Dawn Chorus

It was later realised that in this test from which the above list was derived the Whip
Bird reference files had been let out and this being one of the more common birds

1292.451 3571 Sedge Frog 1; 2001 3.91
1306.099 3536 Sedge Frog 1; 2001 3.88
1307.079 3182 Sedge Frog 1; 2001 4.1

1317.397 3925 Sedge Frog 2; 2001 4.39
1325.858 3571 Sedge Frog 1; 2001 2.22
1326.176 3677 Sedge Frog 2; 2001 2.22

increased the count by about 40 recognitions in the same time frame on a subsequent

run.
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Chapter 8

Multiple References and Run-Time

The Recognition and Batch Recognition modules can both use multiple templates.
Multiple templates significantly increase the accuracy of the system, but they do slow
in down roughly in proportion to the number of unique templates. So templates that
have identical settings (F1, F2, LPC depth etc) can be run as a single large template
and this will run almost twice as fast as two different templates.

The templates should be optimised on a species by species (or sound type by sound
type) basis, and then checked in two ways.

Optimise Run Time

Firstly depending on the settings used the processing time for the template can vary
over at least an order of magnitude. For example a file with a large number of points
and a high LPC order will run particularly slowly. You can use Recognition and a
small continuous WAV file to check the run times. In the figure below we have
loaded a number of templates into recognition and then ticked the check box on the
bottom left “Check References”. When checked this will cause the software to report
the time (in seconds) that each template was run for.

We see on the results page that the run time for the Rosella was 0.5 seconds whereas
the Grey Shrike Thrush and Guinea Fowl took 0.9 seconds. These particular
templates have had their settings modified for processing time. The original settings
had run-times with some of them taking up to 10 x more than others. A ratio of 2:1 is
mostly not a problem.
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Set GD ’90_

Delimited Hits

0ooon Magpie

00010 Eastern wWhip-bird
00022 Mickey Bird
00035  Fied Butcher Bird

Save to Excel

Referenice Run-Time

Currawong 0.8
Rozella 05

Grey Shrike Thruzsh 0.9
Guinea Fowl 0.9
Lewins Honey Eater 0.5

weshold of GD
degrees

GD == Threshold
GD = Threshold

Input Pattern
and
Most Similar
Reference

Mode

" SingleTemplate File

d . .
earees ' MultipleTemplate Files

Select Template Clear
Templates
BB Low.dat -~
BB wide.dat E
Crow.dat —
Currawong.dat
Eastern Whip Bird.dat
Grey Shrike Thrush.dat b
Load Template Reset | Templates Loaded
15
References Run
852
Select Wave File | ‘ Run All Templates

000 SmallMaleny Dawn Chorus Oct 1 Part 1

[AH00T 1.

Recognition ‘
Sound ‘
v No Graph GD% for Trim |°7
Minimum Signal dB -90

Show Signal Stats

¥ Check References
Done

Optimise (minumise) the Number of Unique References

When you have a large number of templates there is a module to enable you to
manage them. By loading the “Template File Header” from the “Other Modules”
menu (top right) you will get the list of settings for each of the templates. Look for
ones that are most similar and consider making them identical so that they will run

faster.
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Read Reference Header Files

Load Templates el G
Species LPCOider |FreqF1 [FreqgF2  [LPCdE [GD |Spread [ Paints [1s Neg=1

BE Low 44 200 5050 €0 10 40/3390053384 [
EE wide 44 200 15050 £5 10 22 ] ]
Crow a2 200 10050 ] 10 22/3703301005 ]
Currawong a2 200 10050 50 10 22/7138081235 ]
E astern Whip Bird 44 400 14000 €0 10 2 1001 0
Grey Shiike Thiush 82 200 8050 50 10 22/7138091235 ]
Guinea Fowl 7E 1000 7EED 45 10 223211010244 ]
Lewinz Honey Eater 44 1 7050 £0 10 40/1500B46543 ]
Magpie 54 200 7050 €0 10 40/33497 34687 0
Mickey Bird 22 700 10050 50 10 22|3718795527 ]
DidSedge 42 200 10050 50 3 40 1001 ]
Plover 2 1 7050 40 10 223767814725 ]
Rainbow Lorikest 44 1 12050 €0 10 40/ 7489540551 0
Rosella 44 400 14000 &0 10 22 1001 ]
Sedge Frog 22 100 0
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Chapter 9

Segmentation and AGC Settings

Segmentation

In the Segmentation module you will find the “Optimisation” but which can be used
to get the detection right. Detection comes before recognition. So the software first
scans the file to find a signal of sufficient magnitude to decide whether or not to stop
and look at it. If you have the AGC settings wrong you may not get sufficient
detections and so the software is not presented with anything to recognise.

The segmentation module shows the effect of varying the AGC level and the
threshold. The waveform that is detected as “signal” for any setting of threshold and
AGC is seen in blue. The signal in green is ignored as noise. It can also be used to
optimise the AGC settings.

If you select Segmentation from the menu and load a file using the “File” button (top
right) to import a WAV file, and this use the fast forward buttons (bottom left) you
will see the way a long file is scanned for various settings. The part of the file in blue
is the part that will be used to try and find the match. An example is seen below.

P
Point-10000 Hits  Secands Thres %
+100% A [ooootz 1

000000 2 25
000000 3 25

0000 65
000027 2 65

-100%
0.227sec

AGC Start
AGC Stop
AGC Step

Run Optimisation
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Segmentation (scanning of a long File)

To find the settings that best suit your particular recordings, first select a typical
recording segment of a few minutes and load it in using the “File” button on the top
right. Note that if you use a long file (instead of just a part of that file), because this
program detects the signal for hundreds of different AGC settings, it can take a very
long time to complete.

It will load in all WAV files from the selected directory. On the bottom right you will
see the AGC scan settings for the AGC. You can change the default values, but it is
probably a good idea to run them first. The values all must be positive. Note that
fractional values like 0.1 can be used for the AGC step size.

When you click the “Run Optimisation” button the software will scan the file for all
values of the AGC time (as set) and for all values of Energy Threshold from 2% to
99%. Notice that since a full scan of the selected file takes place, the choice of a long
file may mean that the run-time is very long.

The results will appear in the list box in ascending order. In general you will want the
settings that give the highest number of hits and these will be at the bottom of the list
box. The results are sorted as they are produced so that the top of the list box will
usually have a “000000” listing. Above the list box is the value of the last setting
calculated. This can be useful particularly if the values are being entered manually.

Note however that it is possible to set the AGC to an ultra-sensitive setting that results
in too many detections. Mostly the settings that give the greatest number of
detections (at the bottom of the list box) will be ideal, but it does pay to confirm the
results by listening.
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Chapter 10

Auto-Cut References

The Auto-Cut References module (in the professional edition only) has the
Segmentation and AGC Settings as described in the previous chapter, but it can also
automatically cut reference files from a long recording, for example a CD of the bird
calls you may be interested in. In this example we will automatically cut the calls that
are used as examples, with the software. A novel use of this module as discovered by
one of our users was to set it to examine mostly quiet recordings to find and cut
sounds in the desert. By suitably selecting the “Minimum Neg Energy” setting (about
-75 dB seemed to work) the module could be made to scan 20 minute segments of
recordings and extract the rare, but important, calls that were detected. This saved our
friend 20 minutes of tedious listening per recording segment. The source of the files
used in this example is from a CD by David Stewart.

First, using the “File” button at the top right, we load in the long files of interest, as
seen below. Typically these might be things like tracks from an audio CD (after
converting it to WAV format) of target species of interest. You should have
previously looked at these files to determine the correct parameters for cutting them
(e.g. how many points and the frequency range).

LI a] =Ho
Filter Order 0o000s 5 9F
S 100 000005 7 82
Cut-off Freq.1 Cut-off Freq.2 gggggg ; Sj
Hz (G000 vz |opooos s 85
ooooos & a6 w
Duration for AGC
_ seconds Min Energy Neq dB |‘"‘-I
Threshold of Energy WAVs Cut Total 35
%
Frame Width for LPC Buffer in Points 4000
L4001 points ‘
< > AGC Start 1

AGC Stop 7
<< >>
AGC Step 1
Dlsplay

' Graph End

Run Optimisation |
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The “Min Energy Neg dB”, which defaults to -40dB sets the level of the signal that
will be added to reference file. This stops low energy signals (which will have a lot of
embedded noise) ending up as references. As the value is negative, the higher the
value the lower the signal levels that will be cut as references. The default value will
ordinarily suffice for most situations.

You will notice that the “Display Graph” check-box at the bottom right is unchecked.
This turns off the graphical display of the segmentation process (and which if it was
left on would slow down the PC). Also you can set the number of buffer points (this is
the number of points before and after the target cut. So with the above setting the
4001 point reference will be cut with 4000 additional points of the recording at either
end of its peak energy range. This makes it easier for the software to handle and
easier for a human to verify the sound acoustically for short files.

To save the segments as files that can be used to make a reference file, click the RED
button and it will open the dialog box seen above. At this point add a new folder to
save the segments in (in this case we have used “01 Advertising” and we have called
the file name the same thing (it need not be the same). Having done this click the
save button and all the WAV segments will be saved as seen below.

@)X

Save in Folder Named

- eBEsE

14|01 Advertising 97 wav
14|01 Advertising 98.way

Save in | I 01 Advertising

L‘_Dl Advertising 1.wav
14|01 Advertising 2. wav

|| 01 Advertising 25, way
& 01 Advertising 26, way

14|01 Advertising 49.wav
14|01 Advertising S0.way

|| 01 Advertising 73, wav
& 01 Advertising 74, way

(41| 01 Advertising 121, way
|| 01 Advertising 122, wav

Recent 4|01 Advertising 3. way || 01 advertising 27.wav | & 01 Advertising S1awav | 2|01 Advertising 7S way |01 Advertising 9%.may |J 01 Advertising 123, wav
14|01 Advertising 4. way || 01 Advertising 28.wav | 8|01 Advertising 52.wav || 01 Advertising 76 way | 01 Advertising 100 way |8 01 Advertising 124, wav
I 14|01 Advertising 5. way || 01 Advertising 29.wav | & 01 Advertising 53.wav | 8|01 Advertising 77 way |01 Advertising 101 way | J| 01 Advertising 125, way
14|01 Advertising 6. wav & 01 Advertising 30.way | 3|01 Advertising S4.wav | 8|01 Advertising P8 wav || 01 Advertising 102.wav | J| 01 Advertising 126.wav
Deskiop 14|01 Advertising 7.way || 01 advertising 31.way | & 01 Advertising S5.wav | 21|01 Advertising 79 way |01 Advertising 103 wav | J' 01 Advertising 127, way

|| 01 Advertising 8 way || 01 Advertising 32.wav | 8|01 Advertising S6.wav || 01 Advertising 80 way | 01 Advertising 104, wav |8 01 Advertising 128, wav

J
My Network.
Places

14|01 Advertising 9wy

14|01 Advertising 10.way
14|01 Advertising 11.way
14|01 Advertising 12.wav
14|01 Advertising 13.wav
14|01 Advertising 14.wav
14|01 Advertising 15.wmay
|| 01 Advertising 16.wmav
14|01 Advertising 17.wav
14|01 Advertising 18.way
14|01 Advertising 19.way
|| 01 Advertising 20.wmay
14|01 Advertising 21.wav
14|01 Advertising 22.wav
14|01 Advertising 23.wmay
14|01 Advertising 24.wav

|| 01 Advertising 33, wav
& 01 Advertising 34, way
|| 01 advertising 35, way
|| 01 Advertising 36, way
|| 01 Advertising 37, way
| & 01 Advertising 35, way
|| 01 Advertising 39, way
|| 01 Advertising 40, way
|| 01 Advertising 41, way
& 01 Advertising 42, way
|| 01 advertising 43, way
|| 01 Advertising 49, way
|| 01 Advertising 45, way
& 01 Advertising 46, way
|| 01 advertising 47, way
|| 01 advertising 43, wav

|| 01 Advertising 57 wav
14|01 Advertising 58.way
14|01 Advertising 59.way
|| 01 Advertising 60.way
14|01 Advertising &1.wav
14|01 Advertising 62.way
14|01 Advertising 63.way
|| 01 Advertising 64.way
14|01 Advertising 65.wav
14|01 Advertising 66.way
14|01 Advertising 67 way
|| 01 Advertising 63.way
14|01 Advertising 69.wav
14|01 Advertising 70.way
14|01 Advertising 71.way
14|01 Advertising 72.wav

|| 01 Advertising 81, way
| & 01 Advertising 52, way
|| 01 Advertising &3, way
|| 01 Advertising 4, way
|| 01 Advertising 85, wav
|| 01 Advertising 86, way
|| 01 advertising &7, way
|| 01 Advertising 88, wav
|| 01 Advertising 89, way
|| 01 Advertising 90, way
|| 01 advertising 91, way
|| 01 advertising 92, way
|| 01 Advertising 93, wav
|&| 01 Advertising 94, way
|| 01 advertising 95, way
|| 01 Advertising 96, way

14|01 Advertising 105, way
14|01 Advertising 106 wav
14|01 Advertising 107 way
14|01 Advertising 102, way
14|01 Advertising 109, way
14|01 Advertising 110, wav
14|01 Advertising 111, way
1|01 Advertising 112, wav
14|01 Advertising 113, way
14|01 Advertising 114 wav
4|01 Advertising 115 way
1|01 Advertising 116, way
14|01 Advertising 117 way
14|01 Advertising 118 wav
4|01 Advertising 119, way
14|01 Advertising 120, wav

File name: |D1 Advertising j Save
Save as lype: |*_WAV j Cancel

Here we see that the software has cut the long file into 128 segments ready for use as
reference files. Note that the buffer defaults to 4000 points. This is the portion of the
file that is added to the cuts above the Frame Width (4001 points in this example). So
in this instance 4000 additional points from the original WAYV are included before the
segment and another 4000 points at the end.

To cut these files manually would take probably a whole morning, whereas the Auto-

Cut can do this in seconds. This way you can build a very large library in a short
time.
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Auto-Cut Batch Files

Auto cutting a batch of files is just as easy and the only difference is that the “Cut All
Waves” button to the left of the red button is selected and then the software will cut
references from all the files in the top right hand list box.

AGC Settings

This screen also allows the optimisation of the AGC settings for the files that you are
using as a reference. For details on how to run this, see the previous chapter
“Segmentation and Settings” as it runs exactly the same way.
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Chapter 11

Optimisation

The optimisation of the values for Geometric Distance and Weighting Vector can be
found using this module. Be aware that different sound types can be optimally search
for with different GDs and weighting vectors.

This module works by comparing a batch of reference WAV files that should match,
with another batch that should not match. The non-matching batch of WAV sounds
should preferably be those that are likely to be mistaken for the target or those that are
prevalent in the vicinity of the target sounds.

One way to do this is to divide the reference calls into two halves and run that against
an unwanted set of calls. In this example we have divided the reference calls call
“01Advertising XX into two batches and compared them to the call of a different
parrot “01 Advertising XX”

Optimization of Geometric Distance using Statistic T of Welch's 1-test (Versio

01 Advertising 12 01 Advertising 55 3.44

Open, Filter and LPC

= No Filter Filter Order Frame Widh for LPC Rate of Random Noise ‘Spread of Weigliting Curve

I Statistic T of Welch's 1-1es1
chprne IR [ poions I [

¥ Predictive Rate of False Pasiive.
[+ False Pasitive + False Hogative

Cut-off Freq.1 LPC Order Lent Right
Ein . % Walahted G0 by Spectrum Eneray TN N rase posiie

The first half of the “01 Advertising XX calls are loaded into the first target call box
and the second half into the second target list box (both green). Then the “18 Contact
XX batch will be loaded into the non-target box.

Click on the optimisation button and the files are compared. The output on the far
right of the display shows the target call values (green) and the non-target values (red)
do not overlap (there will be no false positives). This plot does show however that one
of the reference calls stands out as having a GD very far from the main batch. A
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closer inspection of this from the list box of target calls (bottom right), reveals that the
worst match is between call 12 and call 55. Inspection reveals that call 55 has a lot of
noise and that it probably ought to be removed from the target call collection.

The module recommends a weighting vector spread of 65.
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Chapter 12

Cluster Analysis

So What is Cluster Analysis?

Cluster analysis is a fancy term for sorting things into similar groups. Figure 1 shows
a group of farm animals that are sorted into like pens. All that is required to do this, is
to follow the simple rule “put animals of the same species in unique pens”.

Figure 1. A simple cluster analysis; animals sorted by species.

Cluster
analysis

cluster

The analysis can be more complex than this. For example, what happens if the
number of pens is less than the number of species? In this case we might group the
animals into “most closely related species”. While that is fair enough we need another
rule to decide what constitutes a close relationship.

The main point here is that the clustering can be done for any number of items which
results in them being sorted according to a set of rules. In our case, we sort calls into
calls that are similar as measured by their Geometric Distance (a mathematical
measure of similarity). The Geometric Distance is an angular measurement in degrees
(as in 90 degrees is a right angle), and is such that a distance of zero degrees means
“no difference” or a perfect match. Sounds that are similar to the human ear are
typically less than 3.5 degrees apart. It is worth noting here that the human ear has
rather poor discrimination compared to that of a bird and so similarity to the human
ear is not necessarily a sufficient measure.

Running the Cluster Analysis
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To begin click on the Cluster Analysis and load the “Wave Files” as below

These files may be found in the Recognition subfolder where the SoundID program
was installed.

1. From the Main Menu, start the Cluster Analysis program.

2. Click the upper File button and navigate to the Recognition folder.

3. Navigate to the bouble Eyed Fig-parrot Advertising folder.

4. Select any file in that directory and click Open.

5. This will load the selected WAV files into both boxes.

6. Double click on the second item in the lower list box, and the screen will
display as:

Calculation of Two-dimensional Geometric Distance between Bird Vocalisations (Version 2.4)

1
[ o

Humber of Frames

LPC Order

points

Cunom Freq.2

H < Hz

I~ Spectum Horm.

HO Filler

BE Fiter

I Wave Normalization

5
Ranom Holse

Original Sound

Fiered Sound

Input Pattern

Matches ot of

Average Match

What we have here is a spectrogram view of the calls based on the LPC transform.
You will find that this view reveals at lot more detail of the call than any FFT based
spectrogram. Furthermore you can zoom in on any part of it by changing the LPC
frequency range. Below we, un-ticked the check box below “LPC Freq.1, and have
restricted the frequency range from 100 Hz to 12050 Hz.
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You might have noticed that restricting the frequency range, or zooming, has changed
the GD from 5.08 to 4.02. This is because the software actually uses the image as
displayed to work out the similarity and there is more similarity revealed in the
zoomed version. Part of this might be attributed to the low signal level of o1
Advertising 02, SO that the zooming has removed some of the noise.

The filter is available as before and it needs to be noted that as before the use of

filtering will significantly slow the processing and it will distort the signals so
changing the GD.
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Frame Width

The frame width refers to the number of points in the frame that is used to analyse the
signal. The frame shift (100 points) and the number of frames (41) determine how
much of the signal is considered (the blue area in the WAV view. In points this is
ViewPoints = (n-1)* (Frame Shift) + (Frame Width)

Where n=number of frames

In this example this is (41-1)*100+501=4501 points or about ¥z the signal.

LPC Order

The LPC order defaults to a calculated value. The LPC order can be increased to
improve the spectrum resolution, but if it is increase too much the LPC transform can
become unstable. Additionally the calculation time increases with the LPC order
quite significantly. In general, for most sounds, an LPC order of 100 or less will be
stable. To see the transform go unstable set the LPC to a high number (if you select
anything higher than 499, it will default to 499) and the screen shot below shows the
resultant instability.

You should experiment with different values and see the effect.

LPC dB

The default value of 80 dB the LPC dB refers to the dynamic range of the recorder
with 80 dB, being typical for most good quality recorders operating in the open air

environment (is a studio you can do a lot better). There will rarely be a need to
change this except perhaps to decrease it for very noisy recordings.
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X Spread and Y Spread

The X and Y spreads refers to the weighting vector of the time axis and the frequency
axis respectively. The maximum values for these are 20 for the X spread and 100 for
the Y spread (if you input higher numbers than these the maximum defaults will be
used. Changing these values has the same effect as changing the spread of weighting
vectors in the one dimensional version (LPC & GD).

Frame Shift
To look for a match the GD image is shuffled along to find the best match. As seen in

the figure below where the GD of the two images is calculated as the bottom image is
shuffled along.

Shift Matching Shift Matching
GD Shift GD Shift

90



Running in Cluster Mode

Running in cluster mode is a two stage process. First run the software by clicking on
“Run Batch”. This will cause the software to calculate the GD in the dimensions of
time and frequency, between all the pairs of WAV files as shown below.

-2d-GD

Run Batch

File No. - File No.

Matches
Average Match

Confirmation |

[~ Graph

degrees

N7 ot of 27NN

Save

Done

HE

il

To begin the cluster
analysis you need to save
this result, by pressing the
“’Save” button.

If you now run the
“Cluster Sort” program,
and click on “Open” to
open the recently saved file
you will get this screen
shot.
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By clicking on the buttons marked “Mean Equation”, “Maximum” or “Minimum” you
will get the corresponding clusters, initially divided into the 10 default clusters. You
can change the number of clusters or you can sort based on the minimum GD between
the clusters (which will result in whatever number of clusters is necessary to meet this
criterion).

The most meaningful distance measure is the “Mean Equation” and that should be

used unless there is a good reason to use the Maximum or Minimum clusters. What
follows is an extract from Wikipedia on the clustering technique we use.

Hint

The Frame width when changed will automatically change the Frame Shift which is
set to be 1/5 of the frame width. If you have a really large batch of data and want to
process it quickly you can set the Frame Shift to a higher number (but not higher than
the Frame Length) and it will run significantly faster. However you will get a bit less
precision in the LPC transform. Decreasing the Frame Shift (as a proportion of the
Frame Width) does increase precision a little but at the cost of a significant increase in
processing time.

Agglomerative hierarchical clustering

For example, suppose this data is to be clustered, and the Euclidean distance is the
distance metric.
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The hierarchical clustering dendrogram would be as such:

OROAGRORORCO

s

(abedef

Traditionﬁrepresentation

This method builds the hierarchy from the individual elements by progressively
merging clusters. In our example, we have six elements {a} {b} {c} {d} {e} and {f}.
The first step is to determine which elements to merge in a cluster. Usually, we want
to take the two closest elements, according to the chosen distance.

Optionally, one can also construct a distance matrix at this stage, where the number in
the i-th row j-th column is the distance between the i-th and j-th elements. Then, as
clustering progresses, rows and columns are merged as the clusters are merged and
the distances updated. This is a common way to implement this type of clustering, and
has the benefit of caching distances between clusters. A simple agglomerative
clustering algorithm is described in the single-linkage clustering page; it can easily be
adapted to different types of linkage (see below).
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Suppose we have merged the two closest elements b and ¢, we now have the
following clusters {a}, {b, c}, {d}, {e} and {f}, and want to merge them further. To
do that, we need to take the distance between {a} and {b c}, and therefore define the
distance between two clusters. Usually the distance between two clusters .Aand Bis
one of the following:

e The maximum distance between elements of each cluster (also called complete
linkage clustering):

max{d(z,y):x € A,y € B}.

« The minimum distance between elements of each cluster (also called single-
linkage clustering):

min{ d(z,y):x € A,y € B}.

e The mean distance between elements of each cluster (also called average
linkage clustering, used e.g. in UPGMA):

T8 2 )

e The sum of all intra-cluster variance.

e The increase in variance for the cluster being merged (Ward's criterion).

« The probability that candidate clusters spawn from the same distribution
function (V-linkage).

Each agglomeration occurs at a greater distance between clusters than the previous
agglomeration, and one can decide to stop clustering either when the clusters are too
far apart to be merged (distance criterion) or when there is a sufficiently small number
of clusters (number criterion).
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Chapter 13

File Cutter and Evaluator

Because SoundID does all its work in RAM (as that is the fastest way to do it), very
long files can easily cause the PC to run out of memory. The file cutter will
automatically slice long files into more digestible pieces and can do this in a batch
mode. The file evaluator can open any file (and in particular pre-cut files that are
being considered as reference files) and rate them according to the signal to noise
level in the file. This can be used to determine not only the quality of the references,
but it can be used to calibrate a recorder and pick when it is performing below par.

When you first click on this module you will get this page.

" File Cutter and WAV File Evaluator V 1.0.0

WAV Evaluator

File Cutter

The File Cutter

First we look at the file cutter module. Quite a few recorders on the market today
record continuous files in 2 GB chunks. This is far too much to load into RAM and as
there is no option to save the files in smaller chunks (at least on many of the
commercially available recorders), this could present some problems. But the file
cutter can fix this. Click on the “File Cutter” button as seen above to get to this page.

You could alternatively use a good WAV file editor and likewise run a batch cut.
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“ 16 Bit File Cutter V1.0.0

Cut as per
ol Default Mega Paints 100
. Time [secs) 1000

Run Highlighted File |

Run 41l Files |

Load Wil's to Process | Sawve to Folder ‘ |

Now click on “Load WAVs to Process” to select the long WAV files that you want to
cut.

® 16 Bit File Cutter V1.0.0 9=1[E3

0005 mallM aleny Dawn Chorus Oct 1 Part 1
0005 mallM aleny Dawn Chorus Oct 1 Part 1_1
00Smallk alery D awn Chorus Oct 1 Part 1

Maleny Dawn Chorus Oct 1 Part 1
Malery Dawn Chorus Oct 1 Part1_1
Malery Dawn Charus Oct 1 Part 2

Maleny Dawn Chorus Oct 1 Part 2f Cut az per
Malery Dawn Choms Oct 1 Part 3 . ,—
Malery Dawn Chors Oct 1 Part 3dway o Default Mega Points 1an

Maleny Dawn Chorus Oct 5 Part 1
aleny Dawn Choruz Oct 5 Part 1a
Maleny Dawn Chorus Oct 5 Part 2
Maleny Dawn Chorus Oct 5 Part 3
Maleny Dawn Chorus Oct 5 Part 4
zzzM aleny Dawn Chorus Oct 1 Part 1

~

Time [secs] 1000

Flun Highlighted File |

Run &l Files |

|
S

Load Wa's to Process Save to Folder |

You now can choose one of the default cut sizes or enter a custom one. Having
selected the cut wav file size you can choose just to cut the highlighted file or to cut
the whole batch. When you select either option you will be asked to nominate of
folder to save the cuts into. The cut files will then be saved with the original file
name with 1, 2,...... _n extensions with the extension indicating the order in which
the files were cut. The highlighted file above was cut to the default 100 Mega points,
as seen in the illustration below.
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File Edit View Favorites Tools Help
O Back ~ 7} ir 7 ) Search i Folders El'
Address ([ C:\Documents and SettingsiUser My DocumentsJunk w a Go
Folders x Name Size | Type Date Modified
# ) FFT | | [Maleny Dawn Chorus Oct 1Part 1_1.wav 97,655KB  Wave Sound 27/06/2012 11:12 &AM
# [ Flinders || Maleny Dawn Chorus Oct 1 Part 1_2.wav 97,655KB  Wave Sound 27/08/2012 11:12 AM
23 Flying |#|Maleny Dawn Chorus Oct 1Part 1_3.wav 97,655KB  Wave Sound 27/06/2012 11:12 AM
= (3 FTNG5 Examples |#|Maleny Dawn Chorus Oct 1Part 1_4.wav 89,075KE  Wave Sound 27/08/2012 11:12 AM
|J) Greg Test
|2) Hash 2013
L Ty )
< >
The WAV File Evaluator

It is often required to make decisions about which cut references to use and which to
throw out. The references must of course be confirmed by listening to include only
examples of the target species. If you include a duck call in with your frog references
you should not be too surprised when the software incorrectly identifies the duck as
your frog. But particularly if you have used the auto-cut module, there may be a lot of
reference calls to check out. You will see that the File Evaluator can quickly identify
the noisiest files which you can eliminate early to save to much manual work.
Additionally you will see that the File Evaluator can be used to calibrate your recorder
and to compare the results of different recorders and different recording techniques.

So let’s look first at evaluation of some actual reference cuts.

First we click on the “WAYV Evaluator Button to see the page below.

Sigenl Ovaity o6

Font

Now click on the “File” button and load in the reference WAVs as you would do in
any other modules. Double click on one of the references to get the signal evaluation.

In this case | have selected a sample of Currawong calls and have clicked on the first
one in the list. It reports back a signal quality (loosely a Signal to Noise value over
1000 points) and declares it to be excellent. The actual signal is also depicted
graphically. The level is reported in linear amplitude points as well.

As with the other modules you can listen to the sound and stretch or compress it as

required. You also can scroll the fonts to male them larger if you happen to be
working with a smallish screen.
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Notice that h softwa ports theigal o be only 5 dB (S/N) and of poor
quality. This particular signal has a lot of wind noise with it, and it is possible that it
could be cleaned up with a filter.

Testing Recorders

This same module can be used to test your recorder. Find a “standard” sound source
and a quiet room. At a pinch (but it is a bit rough) you can simply count to ten as the
“standard” sound source. Much better however would be to purchase a standard
sound source (see our web site) or improvise one using something like a small electric
organ (remembering to always use the same key in the test). Then allow a time frame
of about the same length of time as the “standard” source had of silence. The
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resultant WAV file can then be put into this module, which will report the difference
between the peak and minimum signal levels, which gives you a good idea of the
recorders performance. Most important however is that the “standard” sound source
is always at the same distance to the microphone (1 metre is the scientifically correct
distance).

Recorders that are left outdoors for long periods of time will deteriorate. This is

particularly true of the microphone. It is a very good idea to test each recorder before
field deployment and here you have an easy way to do it.
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Chapter 14

How to Transfer a SoundID Licence to a New PC

1. First go to the program folder and then to the SoundID folder. In the SoundID
folder you will find a folder called Util0 as below.

| tmpResults 3
[ChimpResults 7
[ChimpResults 11
[Cutilo

AR.esize.ocx
.Cluster_ﬁ.nalysis_l.ex
.Cluster_ﬁ.nalysis_z.ex
E, Ekag20.exe

il o

2.0pen that folder and click the Transfer.exe application.

PREFTEE T

| -
= *  Destroy.exe ©  Register.exe
Destroykey for 32-bit Windows U Registerkey for 32-bit Windows
Remake.exe . ransfer.exe
w Remakekey for 32-bit Windows : Transferkey for 32-hit Windows

3. You will then see this screen.

*** OLD SITE *** Transfer Qut License ==

To transfer out the license of the program, enter the Registration ID from the new site and dick
the Transfer Qut button. You will receive a License Key for the new site,

‘fou may use the Import button to import the Registration ID from a file. Use the Export button to
save the License Key to a file,

Reqistration ID: I << Import |

License Key:

Export ==

Transfer Out | Close |
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4. Now start SoundID on the new machine and cut and paste its Registration number
into the text box above. Click transfer out and it will generate the key for you new
PC.
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Other Modules

There are a number of other modules accessible from the software these are accessed
from the menu as shown below. These are modules that you will probably only need
to access occasionally. However they can be useful and you are advised to become
familiar with them.

SoundID 2013: A (

Digital Filter Demo
See Settings

PC Speed Test
Template File Header
WAV File Header

Go To SoundID WebSite

Standard Fditinn

The next few chapters will show how to use these modules.
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Chapter 15

Digital Filter

* SoundID Program Menu (Version 4.2.0.00) The Digital Filter program will
show you the effect of using the

filter on a noisy signal. Select
“High Pass Filter” from the drop
down menu and you get this
screen, after you click on the
button marked “BF” and then
click on the FIR Digital Filter
button. If you adjust the
parameters it will show you the
effect of so doing. Notice however
that this program is demonstrative
only and does not have any direct
effect on the running of any
program.

See Settings
Digital Filter Demo

Reference File Header

b

FIR Digital Filter (Version 2.0)

Input Waveform Qutput Waveform

0.000 msec 2.268 msec

10—

Amplification

T T . .
4410.0Hz 8820.0Hz 13230.0Hz 17640.0Hz 22050.0Hz

Frequency

High Pass Filter
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Chapter 16

PC Speed Test

The performance of SoundID in terms of time taken depends very much on how the
templates are set up. But it also depends on the PC that you run it on. In particular,
the software being intensely mathematical does an awful lot of number crunching.

How fast is your PC? The best measure for SoundID purposes is the flop rate, which
is usually measured in Gigaflops on today’s PCs. A reasonably fast Notebook is
about 15 Gigaflops, while a moderately paced one is more like 5-10 Gigaflops. The
3770K, top end i7 (2012) is about 140 Gigaflops. The time to process a given
workload using SoundID is inversely proportional to the Gigaflop rating (to a very
good approximation). So the higher the Gigaflop rating is, the better.

" SoundID Program Menu (Version 4.3.2.0)

To measure your PC performance,

Other Modules go _ to
‘ Digital Filter Demo http://www.vtaskstudio.com/supp
|  See Settings S ort.php and download
“QwikMark”. This is a very small
Template File Header (64 kB) .exe which you need to

click on to make it run. You can
also get to this site from the Menu
page by clicking on the “Other
Modules” menu item on the top
left as seen below

When you run it you will see a
screen shot like this.

Notice the box near the bottom “CPU Flops” reads
By —— 14 Gigaflops. This tells you that this desktop PC
e | (which is about 5 years old) runs at a modest 14

vetctons N SSE, SSE2, SSE5, 555 Gigaflops and is comparable in speed to a modern
e T ™ = * | middle of the range Notebook like an i5.

Video Memory: 256 MB
QS Version "Windows XP" version 5.1.2600 Service Pack 3

But Wait, There is More
Having determined that you PC is fast (or not) you
need to understand one more thing. What the

Performance Benchmarks
CPU Speed 2.6640302 GHz
CPU FLOPS 14 Gigaflops
Mem Bandwidth 2 GBrsecond
Disk Transfer: 64 MB/second

Time Stamp. June 23, 20723t 110744

o

s

50 %

=

21| |5

2| |z

maiiii
22E|Z]||2
51|5||5]||5

www. vtaskstudio.com
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http://www.vtaskstudio.com/support.php
http://www.vtaskstudio.com/support.php

software measures is NOT the Megaflops of one CPU, but the total throughput of the
machine. So now look towards the top right of the software and see that the machine
has 2 cores. To get the actual per CPU speed we therefore need to divide by 2 (and
get 7 Gigaflops/CPU).

Why do we need to do this? Because the current version of SoundID is 32 bit and
when it runs it uses only one core.

However the batch mode of SoundID has been optimised to run multiple instances so
that if you have a really big job to run, you can break it down into chunks and run
them concurrently. When this is done you can run as many instances as there are
cores to maximise you’re processing.

Beware however that even here there is a trap for young players. Many people,
including many PC shop vendors, confuse “cores” and “threads”. The confusion is
that most modern PCs have 2 threads per core and this is often wrongly equated to the
PC having twice as many cores. Wrong, wrong, wrong!!!!  For the purposes of CPU
intensive software like SoundID, invoking the threads may slow down the processing
by as much as 50%. If you want maximum throughput do not run more instances than
there are cores. However, depending on the processing load vs the 1/0 load it may be
that running a few extra threads may actually be advantageous. So feel free to
experiment and use what is best for your data.

If you want to use the PC for anything else while it is running a large SoundID job,
use a maximum of cores -1. This will leave one core free for other tasks. If you fail to
do this and use all of the cores, you will still be able to use the PC for other tasks, but
you will be interrupting the processors when you run something else on the PC as it
shares a core (using 2 threads), between SoundID and your other task.
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Template Header

Chapter 17

If you have a large group of templates, you might want to know what settings each of
them have. When you click on the “Other Modules” menu item as below you will see
this screen.

SoundID Program Menu (Version 4.3.2.0)
Other Modules
DigitalFiter Dema
See Settings

PC Speed Test

Template File Header

SoundID 2012:

Now click on the “Template File Header” and
then click the “Load Templates™ button to select
the templates of interest. They will all be added
into the list box below and you can see

immediately what they have been set to.

[ Read Reference Header Files

- - -

—mﬁlg

{"Toad Templates |

Main Menu

Export to Excel

pecies

LPC Order_|Freq F1 FreqF2
5 5000100000

[LPC B

GD

[Spiead [ Paints
T =2 [Ed]

Jlseg=1

[Low Freq | Hiah Freq | Fiter Pos

[Fiter F1__|FiterF2
E ]

[ Filter Order {15 Log=1
100

[#GC %

[AGC Secs |Mval [F power
[ T

plesicus riissoni

Hypsugo savii

iniopters schisbersi

otis alsathoe;

ot bl

yotis brandii

jois capacciric

jolis daubentori

lyotis emaiginatus

ot myolis

jolis mystacinus

jolis natterer

ctalus lesler
schalus noctula

istielus kubli

istielus pipitrels:

istellus pygmasus;

lecotus auitus

lecotus austiacus

inolophus

‘adarida teriolis

Vespertilo murinus

5000
5000
2500
2500
2500
30000
30000
3000
1
1200
1200
1200
1200
1200
1200
12000
30000
5000
5000
16000
1500
1500

70000
70000
100000
100000
100000
80000
0000
100000
100000
100000
100000
100000
50000
50000
0000
80000
0000
100000
100000
150000
20000
40000

5
5 22 400
5 22 200
9 2 1001
[} 2 1001
12 ) 1001
14 22 130
10 2 130
il 2 1301
5 2 501
10 2 2001
8 22 1001
9 2 1001
9 2 5001
6 2 5001
3 2 2001
7 2 200
6 2 20
a 2 501
6 2 200
10 2 10001
7 2 10001
5 10001

59629
48783

53633
B0973.
77
44039
49056,
52950,
28078,
25028
39584,
49719
57734
29863

21973
12773

a00
200
a00
200
400
a00
200
a00
200
400
a00
200
a00
200
400
a00
200
a00
200
400
a00
200

16000
16000
16000
16000
16000
16000
16000
16000
10000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000

100
100
100
100
100
100
100
100

20
100
100
100
100
100
100
100
100
100
100
100
100
100

7
08 1.7
08 1.7
08 1.7
08 1.7
[iK] 1.7
08 1.7
08 1.7
08 1.7
08 1.7
ik 1.7
08 1.7
08 1.7
08 1.7
08 1.7
ik 1.7
08 1.7
08 1.7
08 1.7
08 1.7
0.8 1.7

1.7

If you have old templates then expect to find “rubbish” numbers in some of the cells.
These old files can be rejuvenated as explained in the Registration chapter.
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Chapter 19

WAV File Header

It is not unusual for a WAV file to get corrupted. Also there are a lot of WAV files
that are non-standard and cannot easily be read. If you are having trouble with a

particular WAV file then this module will read the header information in the header
file and it also displays the meaning of the data. A screen shot of this is seen below.

Read‘l‘fﬂr File Header - (-

—7|

File Open

Display WAV Header

E:ASoundlD 201 3%HolgersHolger s'for-testing-files-all-specieshfor-testing-files-all-zpecies WAASE ptesicus nilzsoni.way

1897154 [length of file)
WANE i3 WAVE
frnt is Frk
16 16 + extra farmat bytes
1 [iz 1 if nat compressed)
1 number of channels
300000 [zample rate)
BO0000 [byte rate)
2 Blackdhan = SignificantBitzPerS ample # 8 * NumChannels
16 [is significant bits per sample)
data iz data
1837118 File Length of D ata
saved file length 1397162

If the file is empty, this Window will often return the file address and nothing else.

Such a file will be found to contain 0 bytes and so has not information in it. The file
should be deleted.
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Chapter 20

An Advanced Example of Running SoundID

In this section we consider how to use all the modules that are available in SoundID to
generate a template for automated recognition. The objective will be to produce an
optimised Template.

We begin by starting with our reference recordings and building a template from it.
We use the example of the recording. We start with the recording of the Double Eyed
Fig Parrot. These files are in the same directory tree where SoundID was installed
(typically c: \Program Files\SoundiD). The first thing is to load the recording into
the Auto-cutter and cut the recording into its component call parts as below.

E3
Double Eyed Fig Parrot 3 _ Fle | e seconds Twres
Point-1 Point-10000 (.
+100% R 000133 6 (3]
000129 4 04
000123 4 09
000129 5 3
000129 5 10
000120 6 09
-100% 0BG 00012 7 06
54.422sec 54.649seC 000120 7 o7
000130 3 06
000130 4 o7
000130 4 8
| loooao 4 13
000130 6 08
U channel 000130 6 o7
000130 6 08
44100 Hr 000130 7 09
000131 4 05
54.649sec 54.875sec 6000 Bt 000131 4 06
+ No Filter 000131 4 10
HP Filter 000131 4 1
LP Filte: 000131 4 12
000131 5 06
BP Filter 000131 5 o7
BE Filte 000131 7 08
At Firter 000132 6 04
000132 6 05
Filter Order 000132 6 06
54.875sec 55.102sec w0 000133 6 03

||||||
WAVs Cut Total o

Cutoff Freq!  Cut-off Freq.2
[T w [IS000
| N Acc Min Energy Neg dB 50

Buffer in Points |10
55.102seC 55.329sec Frame Width for LPC “ Auto

40010 points
cunas _

< > ‘ AGC Start
55.329sec 55.556sec Font  Powerlaw 2

1
AGC Stop 7
<< >>
AGC Step 1

- Displa
Graph = Run Optimisation

First look at thesettings on this screen. The filter is off and this should be the default
with the filter only being used when it is necessary. Use of the filter will slow up the
recognition process and will cause some loss of signal detail. If the filter needs to be
used the next step will reveal this,

The default settings for the AGC is 3 seconds and 25% threshold. This may or may
not be suitable for your recording and you can test this by running the “Run
Optimisation” (the button at the bottom right). Be aware that this process can be quite
slow for long recodings and you may prefer to cut the recording down to a 30-60
second sample for this process, the speed it up.

In the default mode the graphic display is turned off (as this seriously slows the
processing if the graph is turned on). Once the run is completed, by scrolling to the
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bottom of the list box (top right) you will find the values for the AGC that finds most
of the significant pulses.

Other Factors

The next setting is the 4001 points. This number reflects the fact that the original
software was designed to find parrots and for the particular parrot that was originally
sought the typical call length was about 4001 points long. This can be observed in the
graphic above where the call detected is seen displayed in blue. If your signals are
significantly longer or short than this then you should adjust this value accordingly.

The minimum energy default is -50 dB (bottom right). This ignores low level signals
which are generally not desirable. However if you calls are all low level and that is
all you have, then you may need to increase this value (remember the value is
negative).

The buffer is automatically set and adds to the selected signal that part of the signal
that is a buffer number of points before and after the cut.

When the optimum setting has been found then press the red button below to cut the
selections and to save them. The files will be saved as WAV files.

|5l:l It is also of course possible to cut
these files out manually and that
is exactly what was done in the

Min Energy Neg dB

Cut Total 0 early days of SoundID
. . 4001 development. The same files cut
Buffer in Points manually took about 4 hours to
v Auto cut and 76 of them were found

compared to the 133 found with
Cut All WAV'S ‘ an optimised automatic cut.

The next step is to examine and

AGC Start check the cuts. There are several
I AGC Stop ?— ways to do this but the following
is recommended. Load the cuts
— AGC Step 1 into the Cluster Analysis module
as seen below.
Font ~owerlLaw 2
- | Run Optimisation
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mo iysis_ Calclation of

Cut.ait Freg 1

Mo Filter

 HP Fiter
Values
L Filter

Cut-offFreq.2

8P Filter

Double Eyed Fig Parrot; 9.841_ 20

Standard Pattern
dB
0-

ros

Wave Files

1}

-10
<

He Bt BE e 20 I
Frame Width I~ Spectrum Norm. -30

points [~ Wave Normalization 40
frame st Random Hoise 50

pos (NG 60 -
Humber of Frames Points Total -70

80

LPC Order Fosition 1 Position 2
¥ Auto ¥ Auto ¥ Auta
LPC Frea LPC Frea2 OHz

e < H 0.020sec 0.078sec 0.194sec 0.252se¢
A ™ Log
Lo a6

v Vieighted GD
by Spectrum Eneray

G0 shit X-Spread Y-Spread

rames  [INNNONINN
2d-GD

Input Pattern

Run Batch WL 2
Done

File Ho, - File Ho. degrees

D.198sec 0.256sec

Matches  [TETENNN cvtot  [NNFETSIN
Average Match - G
Cluster Sort
Confirmation S 1101 2651
[ 2> I o IR N T SR I A N TR A

Once the cuts have been selected and the appropriate settings applied then press the
“Run Batch” button (middle left). This will run a comparison between each cut and
every other one.

Note that in the bottom left there are four text boxes that show how many matches
were considered, the average a match and a “Use” value. The use value is the
suggested GD to match to these signals. Notice that this should be treated as a starting
point only as in the next step we will see how to look more deeply into these cuts. To
do so press the “Save” button (lower left). Once you have done so the following
screen will appear.

Wave File Number

No.-No. _degrees Ho.-Ho. degrees

Mean Equation
(0]

Ho. Wave File Name

-

Ho.  Wave File Name:

No.  Wave File Nam:

Export Excel | Expont Excel Export Excel cport Exc
Chuster Anslysia " Mumber of Clusters
Maches  ITETSIN waiches [ & Minimum GD between Clusters
Averaga Maich IAZI courves Avoraga Match I cearoes dogroes End
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Set the radio buttons at the bottom to “Minimum GD between Clusters” and we find
that there are only three clusters. This suggests that the files are quite good. At this
point if there were signals that should not be there (for example a different bird that
was intruding on the call) it should appear in a small or perhaps single cluster of its
own. Any small clusters at this stage should be checked to see if they are spurious
signals or simply rare wanted calls.

Interlude for very large reference files

You may or may not want to do this next step. As there are only three closely related
clusters, if you have a very large reference set >1000 you might want to trim it down a
bit and remove some of the examples from each cluster that are similar to one another,

Here we will also have a closer look at the signals within and between the clusters.
Let’s take the first and last in the first cluster (nos 115 and 126) as seen below.

Peak Frequency :
6804Hz

Hz
0.025sec 0.083sec 0.141sec 0.198sec 0.266sec

Input Pattern

8269Hz

5613Hz
Peak Frequency :
2756Hz GAS%HZ

Hz
0.032sec 0.090sec 0.147sec 0.205sec 0.263sec

| R ——
|

Notice that on the left there is a button reading 1/6 sound. This has been selected to
slow down the sound to make it easier for a human to judge the similarity. The GD
between the sounds is 3.06 which suggests they are very similar and the listening test
confirms this. If your reference set is smaller than 1000 then it would probably pay
not to trim any examples.

Now lets look at the first call (no 115) in the first cluster and the last call (107) in the
last cluster.
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Input Pattern

8269Hz

5513Hz

Peak Frequency :
2756Hz 6977Hz

OHz
0.032sec 0.080sec 0.147sec 0.205sec U.ZGJSEI

R o
| ‘ | .

These calls are not too disimilar in the spectral view, and have a GD of 3.58. They do
sound distinctly different and so it is a different version of a call type.

End of Interlude

So now we have 133 calls but only three distinct call types. They appear to be
separated by about a GD of 3, which is not too far from the originally suggested GD
of 4. For this particular species we do have other four other call types and in a real
search application we would use all of the calls (about 500 in all) in the search.

If you have the patience and the skill, it would be a good idea to listen to each of these
calls to ensure that the set consists only of the wanted call types. In the rea world,
recording anything without getting the occasional intrusion from non-target species is
very difficult and regardless of your sources you should be on the look-out for such
intrusion. In particular, in early runs it is well to be on the look-out for strange
matches which might indicate that an unwanted sound has crept into the reference list.

Making the Template

Now we are ready to make the template so we use the Registration module to do this.
When we run this module we get the screen shot below. Notice that the area top right
encircled by a white circle has an area of the signal that has “bottomed out. We could
prevent this by increasing the LPC depth.

112



Double Eyed Fig Parrot; 17.519_ 35

Buan L

Wave File

Double Eyed Fig Parrot; 17.519_35

Open and LPC

5513Hz 11026Hz

T T T
0.091sec 0.136sec 0.181sec 0.227sec o]
Fiead por Template Frame Width for LPC (can change per reference) Peak Frequency 461 I Play Filtered Sound

LBC Froq.1 LBC Froq.2

1 we < T ... P e Hormalise “Open and LPC" ensbes Registration. Registration Total Files Loaded 12
~ Auto Leg Files Hot Registered

Stant

LPC dB LPC Ordor Point [INA00H Registerad Reference Files

80 4

Auto

" Mo Filter Listto Excel

High Pass Filter
Low Pass Filter Clear
Band Pass Filter

Band Elimination Filter Open Template File
V1 Filter =

Set Start Point
Register AllFlles

‘F"'E'D";:’ Stop Delete Waming f;:cmersluull nmms:mu;:m o rem —
Cutoff Freq.1 CutoffFraq2 Change Degrees -= e o :" o S. tm 'M I Not Match?
00 We < 75000 He F— ogrees i B - =
Noting that birds mostly cannot hear above about 12 kHz and that the signal is most
likely to be noise below 500 Hz, we could reset Freq 1 and Freq 2 (top left) to narrow
the band width. Now we have the screen-shot below.
i Fegistration of Template using LPC (Version 110) R e - — ]
Double Eyed Fig Parrot; 17.519_35 A"’M Ff’i
s B
=
E
Double Eyed Fig Parrot 3:::
Doube -‘"".T EE

 Bouble tyed 5
| Bouble Eved Fia Parrot: 17.826 3%

Open and LPC
0.091sec 0.136sec 0.181sec i B =

Play Filtered Sound

Frame Width for LPC (can change per reference)

Fixed per Template

LPC Freq.1 LPC Freq.2
R . < I . . o Normatise Open 404 LAC! snaios Regisration Registration ol Fias Londed 3
Auto Log Files Not Rogistered
S ~L
Lpcas_ LPCOrder Point SRR __Registered Reference Files !
L e -
o Auto
. o Filter List to Excel

High Pass Filte

Low Pass Filter Clear

Band Pas
Band Elimination Filter Open Template file

U8 Filter Edit
Set Start Point
Register All Files

Confirmation

Save Template Font
End
Delete
LA Stop Deloto Warning
I il Negative?
Threshold of GD Match?
Cutoff Freq.1 Cutoff Freq.2 Change Degrees é =
A et . egrees
g < [
[ Hz Hz ~ Default Change

Having done that we now see (white arrow above) that the signal is now well above
the noise floor. So we can set if for 60 dB (instead of the default of 80 dB) and the
graphic now fills the screen quite well. If we now press the “Register All Files” on the
bottom left we can watch the image for each reference and confirm that the

“bottoming out” does not occur.

Next we run the cluster analysis again with those settings and get the screen shot
below.
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[ Cluster Anaiysis  Caleuiation of Two-dimensional Geometric Distance between Sounds (Version 6.0)

o @ B
@ Mo Fiter " .
Double Eyed Fig Parrot; 12.170 25 Standard Pattern
it © WP Fiter 12050Hz 4 <
Values s dB
CutoftFreat CutomFreq2 COPLsRE 10808t :
< i s
G M ¢ s rmer 9163Hz -15 l
Frame Width I Spectrum Norm. ) 23
points [~ Wave Normalization 7719Hz 30 &
Frame shin Random Hoise el |
. o27shz P
Number of Frames Points Total 4831Hz -63
-60
LPC Orger Position 1 Position 2 3388Hz
¥ Auto ¥ Auto ¥ Auto 1944Hz
LPC Freq1 LPC Freq.2 500Hz
< L] 0.018sec 0.076sec 0.134sec 0.192sec 0.249sec
A T Log
LPC 08
¥ Weighted GO B T
by Spectrum Energy

GO Shift X-Spread Y-Spread
N .

2d-GD

80 5 ] g 00
1 48, Input Pattern
Run Batch I (Guoph 12060Hz p
ne

Filo No. - File No. degrees 1000012

9163Hz

7719Hz

6275Hz

4831Hz

3388Hz

1944Hz

500HZ -+ - v {
0.018sec 0.076sec 0.134sec 0.192sec 0.249sec

ettt SRt

uocre:  TETSNN octor  WNTSTSNN
mengenser  ESESEN o SENN
ot

Confirmation Save

Notice that the suggested GD to use (bottom left) is now 5 (from the previous value of
4). If we set the cluster minimum GD to 5 we now get 4 clusters as seen below.

[ Cluster Sort (Version 3

Wave File Number

Each Meary (E.I?"m" Maximum Minimum

No.-No. _degroes No.-MNo. degroes Mo.- Ho. _degrees

Export Excel ‘ Export Excel ‘ Export Excel foe . TR
Cluster Anaiysis  Number of Clustors

Matches  [ETSZSIN Maches [N & Minimum GO between Clusters
Average Match GBS cegrees Average Match N cegrees

No.-No. _degrees MNo.  Wave File Name

No.  Wave Filo Hame

No.  Wave File Name

degrees End

In general, if we zoom in by using values of F1 and F2 less than the default values

and/or lower values of LPC dB, then we should expect to get a higher matching value
of GD.
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Setting the AGC

The AGC setting that was applied to the reference calls, will probably not work
particularly well for the field calls, which will be much noisier. To determine the
AGC for the field calls cut a few representative examples to lengths of about 1 minute
and run them as you di with the reference calls through the Auto-cutter and optimise
for the best number of detections. Let us assume that the field calls were optimum
with AGC=10% and 4 seconds. You would now enter these values into the
Recognition module and run the “Register all Files” to get the screen below.

[ Registration of Template using LPC (Version 11.0) )

Double Eyed Fig Parrot; 9.841_20

0dB

Open and LPC

9163Hz 12050Hz

0.091sec 0.136sec 0.181sec 0.227sec

Sound
Pl o Tonoptats Frame Width for LPC (can change per reference) Poak Frequency Play Filtered Sound
LPC Freq.1 LPC Freq.2 e
ﬁ e < ﬁ He | I Normalise ‘Open and LPC* enables Registration’ Total Files Loaded 126
o ¢ Files Not Registered o
s =il = =il iod

ll Double Eyed Fig Parrot; 9.841_20

— 0dB

% Mo Filter ‘
High Pass Filter e

Low Pass Filter Clear
Band Pass Filter
Band Elimination Filter ORSh Tempiele 9
1 Filter Edit
Set Start Point I
Confirmation ‘ Register All Files.
Save Template ! Font
: |
001 End |
Delete ]
Filter Order
S Stop Delete Warning [ Set Other Default Parameters Here
[
) Spread GD Trim Negative?
Theshold of GD == [ T ] Mot Match?
-off Freq.1 Cut-off Fi Change Degrees t
m& & & B oo AGC % AGC Secs SIN Max
1 "’  Default Dis—] Cieos il

Save this Template and you now have your optimised Template made.

Testing

The next thing is to test this template and it is probably best to do this in Recognition.
First run a test with the file that the Template was cut from and confirm that it returns
the expected number of matches. In this case we started with 126 files and when we
run in Recognition as seen below we get 137 matches. The difference is due to the
AGC settings (which you will recall were in this case arbitrary).
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Registered Reference Files I~ Negative

% Mo Filter W Use Template Fiter Mode

HP Filter =

© LP Filter
BP Filter Open Template Flie J
BE Filter =

1 Fike S povoms

.
Cut.off Freq.1 Cut.off Freq.2
e < I v
LPC Freq.1 LPC Freq.2 LPC Order LPC 48
<N, DN S

Duration for AGC Spread of Weighting Curve
B ... RN e
¥ Use Template = Cisa
Threshold of Energy

B

& SingleTemplate Fie
MuttipleTemplate Fies

Filter Order

ki

Select Wave File

Recogn J
Sound |
I~ Impulse Detect Buffer MSoc [1000
GD ¥ No Graph Minimum Signal dB 20
Input Pattern File Name Time (sec) Peak Freq. (Hz) Most Similar Standard Pattermn jegre Apply
Contrmaton = P Tenpiue Threshold of GD Power Law 20
—_— o | [— [ B Sat -
" GO for Trim o
Export Excel © GD <= Threshold 0.015
GD > Threshold [ Normalise GD Overlap Trim Secs i
Appemitrcal | I Negative Mode SIN in T
watcnes  ESTEN oot NN Show Signal Stats
Pris T averagenatcn  [EOHEI =
[ aa00 | o+ End

If you have some more known long recordings that should match, run them also.
Remember that regional accents and the limited number of examples (there were only
4 similar clusters in this group) may result in non-matching and this may mean that
you must expand your template(s).

Having passed the easy test we should now apply some more difficult tests to see if
we can avoid false positives. This species often reportedly is miss-indentified by
humans with the Scaly Breasted Lorrikeet and the Musk/Little Lorrikeet. So we can
run a few examples of that species by the software. In the original development of the
software to recognise th Coxen’s Fig Parrot we used a collection of recordings from
Dave Stuart to make sure that we would be able to recognise the target parrot when
other parrots where known to be present in the same area. So we ran all of these
parrots past the software and indeed the Musk/Little Lorikeet (mixed), did give the
false positives as below.
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Now we find that there are a lot of matches that are false positives. The circled area
shows 52 matches out of 122 hits. This is good, not bad!

If we now scroll through the results we find that the “best match” is GD=3.14 (just
above the red ellipse). So if we set the GD to 3.00 we would have NO false positives.
And that is what we should do. To do this simply import the Template into the
Registration file, but clicking “Clear” and then “Open Template File” and change the
GD to 3.00. Now save the template and it is done.

i I
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Log
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'C Order Point _

Auto

Registered Ref
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Open Template File

Confirmation

‘ Save Template

Delete ‘
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117



Chapter 21

Research Possibilities

Distinguishing Subtle Sound Differences

Because SoundID can distinguish subtle differences in sound, better than can the
human ear, there is the possibility of studying small differences in sounds. The ideal
module for such a study is the LPC & GD. Examples of such studies are regional
differences in bird or other animal calls, running engine and other mechanical sounds.
Most importantly of course this same module can be used to examine the reference
calls to ensure that a sufficient cross section of target calls are included.

Differences of about 2 degrees of GD are on the limit of the ability of a human to
discriminate. Although a human may detect a slight difference if these are played
sequentially, such small differences would not ordinarily be noted. However for
SoundID, 2 degrees is quite a substantial difference and it can return a metric of such
differences.

Searching for Rare Sounds

Although SoundID is mostly intended to search for similarity, it may be used for the
exact opposite; that is to seek out exceptions. By setting the search to >GD SoundID
will find all the sounds that do not match the references. This can have many uses
and one of the most obvious is when extracting references from a long recording, the
references can then be run in the exception mode to reveal sounds that were not
selected. This way the reference file can be improved, with software finding the
excluded sounds that should be part of the reference file.
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Other Recommended Software

Although we have tried to make the software as self-contained as possible, there are a
few other programs that may be useful and can be used in addition to SoundID. The
first is an excellent and free image editing software called InfanView,
http://www.irfanview.com/. This is very useful for capturing images and for passing
SoundID results directly into other documents. Highly recommended.

SoundID (professional) can be run entirely without a sound editor, but in many cases
it is nice to have one. The standard edition of SoundID does not have the Auto-cut for
the references and so will need a sound editor to support it. Cool Edit is widely used
and works well, but it is no longer supported and this is beginning to show, with some
strange behaviour on some of the latest Windows operating platforms. Its successor
Audition is a very capable editor, but it is a bit more complex and expensive than it
needs to be. However for serious users we do recommend it. Most people have their
preferred sound editor and as it is only an adjunct to SoundID, if the user is happy
with their existing editor then it should be fine.
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Recommended Hardware

The SoundID software will run on any Windows PC. However it was developed on
high end machines with 1080 screens and sometimes small screens can be
problematic for the way they display. If you are an intensive user here is what we
would recommend.

If you do have a small screen, look for the “Font” scroll bars and adjust them for the

best results for your screen.

If you are on a budget

The highest clock speed you can get for the price.
A 1080 screen (or an external screen with 1080 specs if you have a lap top).
4 GB or more of RAM

For those with an unlimited budget

An Intel i7 4770K processor or higher (the earlier 3770K will be fine also and is
negligibly slower). The higher the clock speed the better (this processor is 3.9 GHz).

16 GB or more of RAM
A video card capable of driving three or more screens.

Three or more 27 inch screens.

Windows Ultimate (one of the best features of Windows Ultimate is its excellent
multi-screen capabilities).
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Checklist

Not Detecting Signals

A simple check once you have made your reference (.dat) files is to run that .dat file,
with the original WAV file that the references were cut from, in Recognition or Batch
and you should get 100% of the original cuts in the .dat files matching at GD=0.0. If
you do not get that, it is most likely that you have not correctly set the detection
parameters (AGC seconds/threshold). Run Segmentation and then Optimisation to
find the values that give full detection (AGC seconds/threshold). Reset those values
and re-run.

False positives >5%

The false positives should be well below 5%. First check that you have sufficient
references (more than 20) and that those references are of good quality (noisy
references are always a problem). If you are still getting false positives check the
Windowing. The call should be Windowed (the settings of the number of points, LPC
F1and F2, LPC dB, and LPC Order) to best typify that call.

Trap

Avoid the twisted thinking that the real world is noisy and so noisy references are
more realistic in the real world. This simplistic thinking leads to problems. Noisy
references have noise that is characteristic of where and when they were recorded. It
is most unlikely that the reference noises will be the same as the real world noises.
By using noisy references you are setting the software the task of finding the (target
call+ the background reference noise), which is probably not what you really want.

Filtering
B 5t Voo sio (1PCond D 14) Filtering needs to be used with considerable caution not
crroigmalse —————— only because it slow the processing, but because the
No Filter filtering itself can cause things to “match” that should not.
High Pass Filter Below we see two bat calls the Myotis nattereri and the
- Myotis emarginatus with no filtering and a GD of 22.41
Band Elimination Filter correctly indicating “no match”. However is we apply a
Filter Order filter as seen opposite we find that it distorts the image so
e much that the same two signals now match with a GD of
B, < B 3.67. The filter, wrongly applied can cause this kind of
problem with all kinds of signals!
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Important Hints

Sufficient References

Always make sure that there are enough samples in the registered files to include a
good representation of the calls of the target. The software relies on a good range of
sample calls. In general any reference file of less than 20 original WAVS is unlikely
to be representative. Remember also that there is no real upper limit to the number of
references that can be used and that even large numbers of references do not slow the
processing up significantly. For example on tests done with 50 reference calls
compared to 1000, the extra processing time will be about 5%.

Regional accents

If the target is animal species, be aware of regional accents and make sure the
reference file contains examples of the local versions.

Use of Filters

The default in the Registration and Recognition programs is no HP filter. If you use
the filter on one of the programs and not the other, there will be a slight mismatch
between the reference calls and the recognition. A good way to keep track is to add
the filter bandwidth to the name of the reference file e.g. “Double Eyed Fig-parrot
HP400”.

Minimise Frame-width Variations

In theory every reference call can be cut to a different frame-width (number of
points). This however is not a good idea, as the software treats each batch of
reference calls of a given frame-width as separate reference blocks. This in turn
means that a reference file with two different frame-widths will take about twice as
long to process as it would had all the frame-widths be the same (remember that the
total number of references in a given frame-width does not matter very much in
regard to processing time). The more frame-widths that you have in the reference file
however the slower will the processing be. To a good approximation it will slow
down in direct proportion to the number of different frame-widths. This of course
should not stop users from using multiple frame-widths where appropriate, but one
should be aware of the trade-off in processing time.

Long Frame Widths

Long frame-widths can be necessary for things like whale calls. It should be noted
that the processing time increases roughly as the square of the frame-width and for
very long calls this may be an issue.
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File Size

Be aware that the software loads all files processed into memory and this limits the
length (or more strictly the size) of files that can be processed. If an “out of memory’
message comes up this is most likely the issue. It is recommended that PCs used for
this software have 4 Gig of RAM fitted. With 4 Gig of RAM it is possible to run 3
hour files recorded at 44,100 kHz. If multiple processors are available and used to run
multiple instances, then the total file size (size x number of instances) should be kept
below 3 hours for 4 G of RAM). In Windows it is not possible to say definitively
how much of the RAM is available for running applications. Windows uses RAM for
all sorts of background tasks. Accordingly for PCs with less than 4 G of RAM,
experimentation will reveal how large the files can be.

b

As the memory size is based on both the sample rate and the length of the recording,
the above rule should be modified accordingly for different file recording rates.

Frequency

You can change the frequency band that is considered. The default frequency band is
1 Hz to 22,000 Hz. If you have narrow band signals or high frequency signals, you
will get better resolution if the restrict the frequency band so that it does not look
outside your band of interest. For example parrots typically call at 5 kHz (but not all
parrots) and rarely make sounds below 800 Hz. So for a parrot you could restrict the
bandwidth to be between 800 Hz to 12,000 Hz.
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Setting GD, 48
Signal to Noise value, 93
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