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 Introduction  

 

SoundID is basically a syllable recogniser.  It works best with small slices of a signal, 

recognising at the level of the structure of the syllable.  As such it may return a large 

number of matches within a single call or song.  This greatly increases the sensitivity 

in noisy environments as if even one syllable breaks through the background noise it 

will be recognised.  It also allows easy recognition of birds like the Butcher-bird that 

have widely varying song structures, but maintain a standard set of syllables. 

 

This manual is organised in the order of the modules that the reader should be 

familiarised with first.  The module ñLPC and GDò is the one that should be mastered 

before proceeding too far, because it embodies in the most straight forward manner 

the principles that the other modules are based on. This module compares cut WAV 

sounds and introduces the Geometric Distance concept. This module is not only the 

best one to familiarise the concepts, but it is one that is important for studying and 

verifying the reference library. 

 

We have been running training courses for some time now and recently the course has 

been extended to two and a half days. It is probable that the manual is sufficient that 

users will easily be able 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.  

 

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.  There is a checklist at the end of this manual 

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. 

 

On this release the only known problem is the recognition of sounds consisting of 

wide-band constant level signals such as a sound slowly increasing or decreasing in 

frequency while staying at a constant level.  This has been addressed and will be 

rectified in subsequent update. This type of signal is known as a Bartôs 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 Bartôs 

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 Bartsô Head becomes a Matterhorn, and the 

problem disappears.   However by making the frames too small, the detail in the 

frames is reduced and the false positives increase. 

 

The other bird calls that we are aware of that fit this description includes the Lewinôs 

Honey Eater and the Ground Parrot.  This version of the software can ID these calls 

but cannot achieve the 95% criterion with them.  The Ground Parrot is the least 

problematic because it generally calls in isolated areas where false positives rarely 
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occur because there are no similar calls. With the Whip-bird reasonable recognition is 

possible (about 70%). 

 

In the meantime there is a way to use the Cluster Analysis on this type of call (the 

Cluster Analysis is 3D and does not have any problem with the Bartôs Head), that will 

return a 95%+ recognition accuracy. 

      
Bartôs Head                                     Bartôs Head Signal 

 

The Cluster Analysis module and the new 64 bit software will process the signal 

differently as seen in the 64 bit 3D signal image below. 

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

more distinctive. Consequently there will be no problems with Bartôs Head signals 

when they are processed this way.  The included Cluster Analysis module should be 

used for all instances where high precision recognition is required for such signals. 

 

 

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 ñSetupò icon on the CD.  

 

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

 

Licencing 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 you 

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. 

http://www.soundid.net/
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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  
 

 
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 given permission to SoundID for 

the use of his images.  

 

 
 

 

Author  

Neil J Boucher: SoundID, Maleny, Queensland, Australia 

 

 

Inventor and Patent Holder 

Michihiro Jinnai: Nagoya Women's University, Japan 

 

July  2012 

 

 

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 

and would appreciate any feedback that might indicate otherwise. 

http://www.naturesound.com.au/
mailto:nboucher@ozemail.com.au?subject=SoundID
mailto:jinnai@t.kagawa-nct.ac.jp?subject=SoundID
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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 angular degrees, varies between 0 (for a perfect match) and 90 (if 

there are no discernible similarities). In general however, a distance of 15 

degrees or greater signifies ñno useful matchò. 

 

If you find that you need to use GDs higher than 10.0 to get a match the most 

likely problem is that the reference files are inadequate, and there really is no 

good match between your references and the target.  In this case you should 

improve your references and not stretch the GD to force a match, which will 

significantly increase false positives. False positives are rare (far less than 1%) 

when the reference files are good and the GD is realistic.  As a rule if you get 

false positives higher than a few percent, you are doing something wrong. 

 

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). 

 

Linear Predictive Coding 
LPC is the name of a mathematical transform which, 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, 

however we have not identified any. 

 

Weighting Vector 

The weighting vector is a signal distortion vector that adds pre-emphasis to the 

signal in a way that empathises the stronger spectral parts of the signal relative 

to the low energy parts. 

 

Weighting Vector Spread 

The weighting vector spread is a measure of the degree to which the weighting 

vector (which is a Gaussian Distribution) diminishes the low energy parts of the 

spectrum.  
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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. 

 

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 

ñresearch papersò 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: 

 

http://www.soundid.net/


 8 

  

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. 

 

Notice in the top left corner there is a menu item ñOther Modulesò.  Here you will 

find the modules that will be useful occasionally. 

 

You will notice that the menu is divided into three sections.  The ñFree Versionò that 

will run indefinitely. There are also some other modules available at the top left of the 

Menu which are not subject to a licence.  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. 

 

 
 

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. 
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This screen contains four distinct areas: 

 

¶ Upper left: Waveform display windows 

¶ Upper right: File selection and processing 

¶ Lower left: GD controls and results list 

¶ Lower right: 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 órawô or WAV sounds and the derived LPC 

power spectrums are both displayed (the órawô sounds appear in the wider windows).  

The upper windows show what is referred to as the óStandard Patternô, while the 

lower windows show the óInput Patternô. This naming reflects the primary purpose of 

SoundID: to search a set of recorded calls (the óInput Patternsô for any that resemble 

the reference call (the óStandard Patternô). 

 

 

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. 
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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 

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. 

 

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).  

 

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. 
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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. 

 

Run Batch 
This button causes the program to compare the óStandard Patternô of interest (the 

one currently selected in the list box in the upper right-hand part of the screen) 

with all of the óInput Patternsô (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 ï 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 
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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. 

 
 

Filter selection radio buttons 
The left-hand side of the panel contains a series of controls for various filters that 

can be applied to the waveforms.  

You may select: 

¶ No Filter ï the waveforms are processed unchanged 

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

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

¶ BP Filter ï a bandpass filter is applied to the waveforms 

¶ BE Filter ï band elimination filter is applied to the waveform 

 

Filter Order  
 This is a measure of how ósteepô the filter cut-off is. Lower numbers mean the 

filter takes effect more slowly as the frequency increases. 

 

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 ñsort ofò 

comparing the same images that you see on the screen as the LPC.  If the image is 
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nicely centred then all is probably OK.  However if the imaged in crunched into 

one end as seen in the frog call below 

 

 
Frog recorded at 44.1 kHz 

 

 
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). 
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Other Controls 

 

 
 

Frame Width 

 

The software will look for the highest energy in the cut call that is one frame 

width long. The frame width is measured in samples.  This means that if the 

sample rate is 44,100 Hz, then a sample width of 4410 is equal to one tenth of a 

second. It is most important that you set this value so that it will be equal to the 

actual length of a syllable 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.  In general the smaller the frame width (subject to getting the whole of 

the syllable) the better.  A smaller frame width will decrease processing time and 

in general increase the accuracy. 

 

LPC Order  

 

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 untick the auto box below.  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 first 

untick 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 Freq1 and Freq2 

 

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 
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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 bats call at 16 

kHz you may set Freq1=10000 and Freq2=22000. To change the frequency, first 

untick 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 would be a good 

time to try it out using the supplied sample sound files. These files may be found in 

the Recognition  subfolder where the SoundID program was installed.  

 

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

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

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

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

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

6.  Click the buttons labelled LPC and GD below each of the list boxes, and the 

screen will display as:  
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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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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: 

 

 
 

The program will compare the selected call in the top box, 01_Advertising _01, with 

each of the calls in the bottom box, 01_Advertising _01 to 01_Advertising _10.  

We find that there are three possible matches, one of which is with itself. 

 

Increase the matching level (threshold) that we will accept, by changing its value from 

3 to 90, and press the Run Batch button again: 
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Because we set the highest threshold, all ten calls now match to 01_Advertising _01, 

with an average match of GD=3.09.  

 

In the screen shot above we see that 01_Advertising _01 matches 

01_Advertising _10 with GD=2.35. 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 see the graphs being drawn in real 

time. For very large file collections you may require the processing to proceed faster, 

and if you tick the No Graph tick box (lower right), you 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. 


