Acoustic Primer Exercises

Alutorialfor Landscape Ecologists

This tutorial is awgpplement to the papeA Primer on Acoustic Analysis f@ndscape Ecologidty

Villanuevaw A @S NI} SiG It FSIFGdz2NBR Ay GKS [FyRaoOlFLIS 902f 2:
(vol. 26, pages 1238246, doi:10.1007/s1098d011-9636-9). Accordinglythe exercises in the tutorial

are meant to be undertaken while readitfae article.

Data and links to tools used in this tutorial can be found at
http://ltm.agriculture.purdue.edu/soundscapes/primer

V 1.3(25n0v2013)


http://ltm.agriculture.purdue.edu/soundscapes/primer

ACKNOWLEDGEMENTS

Data used in these exercises were collected as part of a grant from the Lilly Foundation to
Purdue University in support of its Center for the Environment initiafi\emls that are used
here were developed as part of an NSF funded project (Data to Knowleddé t Purdue
University and the University of TexAsistin. Seewavavas developedby Jerome Sueur,
Thierry Aubirand Caroline SimonifRaven was developethdits copywritten by Cornell
Universityand Audacitys freeware distributed via th&urceforge open source networldeas
regarding data handling and analysis were improved through discussions with Stuart Gage,
Brian Napoletano, Deepak Ray, Bernie KrauskAlmo Farina. Some of the datsed in this
tutorial were collectedby Jim PlourdeThanks to MryamGhadirifor comments to improve this
tutorial.

NOTEABOUT THIS FILE

This tutorial was first published dfebruary 62011 as version 0.9Thigsversionl.3 andwas
published orNovember25, 2013to use the packagsoundecologyersion 1.1for R.

R code appears in this document in a different font, for example:

acoustic_diversity(soundl)
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EXERCISEC LUSTENINGOANDVISUALIZINGHESOUNDSCAPE

Inspecting data in its raw format before deciding on the type of analyses to conduct is an

important part of effectively assessing and understanding the system which one is studying.
Accordingly, this first exercise is designed to develdperreader an intuitive sense of the

sound data that is quantitatively analyzed in the following exercis@déso demonstrates the

sounds produced by different objects (e.g. biophony, anthrophony) and their interactions

within the soundscapelhe readerd K2 dzf R O2y adz G WSESNDMES mQasSoi
VillanuevaRivegr et al. (this special issu&r adescription of the sounds they are hearing as

well as the information conveyed by them.

PARTA. LISTENING

GETTINGSTARTED
1. Visit the websitdtm.agriculture.purdue.edu/soundscapes/primtyr listen or download
the three sound filegn this exercise.

LISTENING TSOUNDSCAPRECORDINGS
2. Click on exercise 1. Play sound example #dlibking play button on the left bottom
corner.You will need a modern browser with the Adobe Flash ptugnstalled. You will
see this web page with
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You can use the control buttons on the lower left of the window to toggle between
spectrogram (labeled as S) and waveform (labeled asWwMen youtoggle to waveform and
you would see this:

You can alseelectthe arrow to play the recording. Once thike loads over the internet, you
can also move along the sound file using the slider:

Slider

3. Repeat forsound example 2and sound example #3Vatch the spectrogram as you
listen, and note the region on the spectrogram that corresponds to the sounds you are
hearing.

PARTB VISUALIZINGOUND

GETTINGSTARTED
In this exercise, we will use Raven LiEa4rif et al. 2006and Audacity to examine several
soundscape recordings from the Tippecanoe Soundscape Study.

RaverLite isthe freeware versiorof Ravernand canbe downloadedfrom
http://birds.cornell.edu/brp/raven/Raven.htmlwhere versions for the Windows, Mac OS X,
and Linux operating systems are availal#li&er the software has been installed, yoan go to
the Help menu and then Get Free License. You will be directed to a web site and then
NBIljdzZSaGSR G2 &LIddIBdKechaigs An etndll ill Be 2ehtiwithlydlBlicense
code. Direction$or providing the license number to the programill be provided in that file.
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Audacity can be obtained frofmtp://audacity.sourceforge.netwhere versions for the
Windows, Mac OS X, and Linux operating systems are available, as well as the source code.

Atour tutorial web siteare several wav files that will be used. Downleaércise2.ziand
place the files (unzipped) into a folder called Sounds101_demo.

OPENINGANDVIEWINGA SOUND FILEN RAVENUTE

Let us open a small 5 sec sample of the May 14, Eap8ue Wildlife (wetland) recording from
01:00 (1:00am local time). This sample contains chorusing of SpripgrBekiring a light rain
shower. The interface to open a file will look like this:

File Edit View Window Help

e [a]e|s|e|m[a]e][2]a] [2]e]x|u] o] @ =
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S oo
Look In: ‘D sounds101_demos ‘V‘ e E

[} SMe7_20080514_010000_segment wans  Sound File Format
[ sme7_20080514_010000_segment_18sec.wav Type: WAVE

[ SMe7_20080514_010000_segment_1min.wav
[) sM87_20080514_010000_segment_Ssec.wav

Channels: 2

Sample Rate: 44100 Hz
Encoding: 16-bit sighed
Length: 818

File Mame:  [SM87_20080514_010000_segment Ssecwaf |

Files of Type: ‘AII Files ‘ - ‘

B ||

Once this file is selected, click the Open button anldceChannel 1. The sound file will be
loaded and a waveform and spectrogram shown like this:

x Fouen e O

File Edit View Window Help
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| B Sound 1: SM87_20080514_010000_segment_Ssec.wav (Read-onty) o =" [

204 Maximize

0,000 sty s

204
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You can select the Maximize button

Maximize

To create a large view of both the waveform and spectrogram:

3 -~ - - =] =X
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Note that there are several sets of buttons that control various functions related to visualizing,
subsetting, file management, and zooming. The spectrogram color palette provides four color
schemes for the spectrogram. The brightness, contrast andugsiolhave scroll bars

controlling these three key features of the spectrogram. Change each to see how they modify
your ability to see patterns within the spectrogram. Also note that you can also play the sound
using the three play sound control buttofislay, play and scroland play backwards). After
experimenting with the three main spectrogram visualization scroll bars, play the sound several
times. You should hear the Spring Peepers chorusing during a light rainshower

SUBSETTINGOUNCSIN RAVENUTE

RaverLiteallows a user to select areas within the sound file and then remove other sounds so
that youcan hear specific portions of the spectrogram. Use your cursor to select sounds within
the first 2 seconds that are less than 3 kHz. The selection should appear as a red box with
portions highlighted with small squares:
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Using the Filter Around topl
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Selection

o
Fcie)

you will see the sounds outside the selected area set to 0 dB:
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