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INFORMATION ON THE SOUND ANALYSIS WORKSHOP  

 

Introduction 

 

The Bioacoustics Research Program (BRP) at the Cornell Lab of Ornithology (the Cornell Lab) 

runs two 5-day sound analysis workshops per year (spring and fall). See our webpage for upcoming 

ones. The maximum class size is 11 (minimum is 4). 

 

The normal cost of the course is $1,400, but we offer a discount rate of $1,050 to students who are 

enrolled and actively pursuing a bachelor’s or master’s degree, or a Ph.D. Proof of student status is 

required  for this discount (for example, a photocopy of student ID).  Fees include five days of 

instruction, a 1-yr Raven license, lunches, and a hard copy (black-and-white) of the Raven manual. 

Transportation, lodging and meals other than lunch are the responsibility of the participant 

 

The course aims to provide a basic practical understanding of spectrographic analysis along with an 

introduction to a wide range of techniques used in sound analysis, and an introduction to 

applications of sound analysis techniques in biological research. We focus primarily on the use of 

Raven for two types of bioacoustics research: 

a) Detailed analysis of selected calls, for instance investigating differences in vocalizations 

among individuals of a species.  

b) Large-scale monitoring programs using recordings that may span many months, where 

the aim generally centers on counting and/or locating sounds. 

 

We cannot cover all aspects of these topics in detail in one week so we tailor each workshop to best 

suit the requests of the participants for a particular workshop.  

 

There are no entry requirements for the workshop apart from us confirming that the workshop will 

meet your goals. Places will be offered on a first-come-first-served basis.  

 

 

Please read the information in this pdf. Then, if you decide you’d like to attend a workshop, please 

contact Liz Rowland (edr6@cornell.edu, tel. +1-607-254-2136). She will send you a link to an 

online questionnaire about your interests and experience in sound analysis and your goals for the 

workshop. We use this to check that the workshop will meet your needs. Provided we think your 

needs will be met, we will tell you whether there is a place available in the session, and if so, we 

will send you information about how to secure a place by paying either the full fee (preferred), or a 

$300 deposit (in which case the balance is due on the first day of the workshop).  

 

 

NOTE: This workshop is not designed to give instruction on recording sounds. The Macaulay 

Library (a unit of the Cornell Lab) offers an excellent Sound Recording Workshop once per year, 

usually held during June in California, on this topic.  

 

 

 

 

 

 

 

http://www.birds.cornell.edu/brp/workshop
mailto:edr6@cornell.edu
http://macaulaylibrary.org/inside/record/workshops/index.do
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Format 

 

The course is held at the Cornell Lab in Ithaca, NY (159 Sapsucker Woods Rd, Ithaca, NY 14850). 

The maximum class size is 11. Each participant is expected to bring his or her own laptop (Mac of 

PC). The course includes interactive instruction sessions, which usually include projected real-time 

laptop demonstrations and PowerPoint presentations. In addition to the schedule of hands-on 

workshop sessions, guest presentations by biologists who work with sound are included to provide 

insight and discussion of purposes to which sound analysis is being actively applied in current 

bioacoustics research projects. 

 

Examples of guest presentations given in the past. 

 Shazam for birds? A review of comparative acoustic analysis methods (Sara Keen, BRP, 

Cornell Lab.) 

 Night flight calls of migrant birds (Andrew Farnsworth, Audobon Society) 

 Vocal performance and trade-offs in singing mice (Bret Pasch, Cornell Lab). 

 Acoustic location analysis, video, and elephant behavior (Liz Rowland, BRP, Cornell Lab) 

 Vocal mimicry (Ana Dalziell, Cornell Lab). 

 

On the first evening, we encourage participants to join some of the course organizers and instructors 

at a local restaurant (participants pay for themselves). On subsequent evenings, participants often 

arrange to meet in the evening, with BRP staff sometimes joining them. 

 

For details of the course content, see pages 4-6. 

 

 

Sound analysis programs used 

 

We primarily use Raven during the workshop, but if participants are interested we can also cover 

XBAT (in small group sessions unless all participants are interested). Details about these are shown 

on the websites: Raven and XBAT. 

 

Some practical considerations regarding these programs are:  

 

License fees - NB. You do not need to pay license fees to use these programs during the 

workshop. 

Raven - There is a license fee of $800 for commercial research, $400 for academic, 

government, or non-profit research, and $100 for students, although there is a discount 

of 25-90% for users from developing countries. Read more here. 

XBAT -  This is downloadable free of charge from the website, but, it runs in MATLAB, 

which can be an expensive program to buy; however, many institutes and universities 

have affordable MATLAB licenses.  

Documentation 

  Raven -This has a complete users’ manual in PDF format within the program, and we 

provide a black and white hard copy of this to participants. Raven also provides a help 

and discussion forum and email support.  

XBAT  - Because XBAT is in an early stage of development, and is intended as an open-

source platform for collaborative development of special-purpose extensions, 

http://www.birds.cornell.edu/brp/raven/RavenOverview.html
http://xbat.org/home.html
http://www.birds.cornell.edu/brp/raven/RavenPricing.html
http://www.birds.cornell.edu/brp/software/xbat-introduction
http://www.mathworks.com/products/matlab/
http://www.birds.cornell.edu/brp/raven/Raven14UsersManual.pdf
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documentation is accomplished through several Google user groups. The groups are 

monitored by the XBAT development team, and other users also contribute feedback.  

 

Location, Accommodation, Airports 

 

The course is held in the Fuertes Room at the Cornell Lab (159 Sapsucker Woods Rd, Ithaca, NY 

14850). 

 

Participants are responsible for finding and paying for their own accommodation. However, we 

encourage participants to stay at one or two locations since this gives them more time to get to 

know each other, and simplifies transportation to restaurants in the evenings.  To that end, one of 

the nearby hotels (University Best Western) usually agrees to hold 11 rooms at a reduced rate for 

participants of our workshop. Also, for workshops  held in August, Cornell University’s Townhouse 

Apartments are often available. You will be sent a list of any options we’ve arranged, as well as 

other suggestions once you’ve registered.  

 

Ithaca Tompkins Regional Airport is less than 1 mile from the Cornell Lab and is served by 

USAirways Continental and Delta. Other nearby airports are Syracuse (1 hour drive), Elmira (1 

hour drive), Binghamton (1hour drive), Rochester (2 hours drive), and Buffalo (3 hours drive). 

Fares to Ithaca have been comparable with those to the other nearby airports recently. Ground 

transportation between Syracuse and Ithaca is available through Ithaca Airline Limousine service 

though car hire is probably less expensive. Greyhound buses run from Binghamton, Buffalo and 

Rochester to Ithaca (probably from city center bus stations). For those flying in to New York City, 

there is a Cornell Campus-to-Campus shuttle-bus between NY city and Cornell campus.  

 

 

 

 

 

 

http://bestwesternnewyork.com/hotels/best-western-university-inn-ithaca/
http://www.campuslife.cornell.edu/campuslife/housing/undergraduate/townhouse-community.cfm
http://www.campuslife.cornell.edu/campuslife/housing/undergraduate/townhouse-community.cfm
http://www.flyithaca.com/
http://www.syrairport.org/
http://www.ecairport.com/
http://binghamtonairport.com/
http://www.rochesterintlairport.com/
http://www.buffaloairport.com/
http://www.ithacaairlinelimo.org/
http://www.greyhound.com/home/
http://www.transportation.cornell.edu/tms/coach/index.cfm
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Details of course content 

 

The topics covered in the workshop fall into three broad categories: basic principles, applications 

and hardware techniques (although we cover the latter only briefly). You may find it valuable to 

look at the Raven User’s Manual, and the Appendix A and Appendix B in that, as well as 

information on other pages on our Bioacoustics Research Program's website.  

 

Basic principles 

To be able to use sound analysis tools effectively, it is essential to have a good understanding of the 

basics of the physics of sound, and of spectrographic analysis. We will work with Raven to 

illustrate these theoretical concepts in the workshop. 

 

Basic physics of sound: waveforms, factors affecting the speed of sound, harmonics. 

Digital audio: the difference between analog and digital sound, sampling rates the Nyquist 

frequency, aliasing, sample size (bit depth) 

Time-domain vs frequency-domain representations of sound: waveforms and spectra; the 

Fourier Transform (conceptual). 

Spectrograms and the Discrete Fourier Transform (DFT). Application of the Fourier Transform 

to successive short time-slices to represent time-varying spectra.  

Spectrogram parameters. Tradeoff between time and frequency precision. The ideal spectrogram 

settings depend on the question being asked. Finding the ideal settings requires a thorough 

understanding of each of the parameters (FFT size, window size, overlap) and how they 

interact. Other topics that will be covered in this section include the 3dB bandwidth and 

window types. 

Evaluating recording quality through understanding waveform and spectrographic displays: 

aliasing, clipping. 

Understanding sound viewing techniques: waveforms, spectrograms, spectral slices. 

 

Applications 

The workshop focuses on two broad categories of bioacoustic research:  

 Detailed analysis of specific vocalizations, for instance investigating differences in vocalizations 

among individuals of a species. We generally work with Raven in the workshop to illustrate 

these techniques. 

 Large-scale monitoring programs using recordings that may span many months, where the aim 

generally centers on counting and/or locating vocalizations or other signals of interest. We 

generally work with XBAT to illustrate these techniques.  

 

A list of the techniques used in these broad areas is given below, although there is some overlap in 

the techniques used in both areas. 

 

General instruction 

 Overview of working with and visualizing sound using Raven. (If participants are interested, we 

can demonstrate this in XBAT to the whole group or in small group sessions.) 

 

Detailed analysis 

Measurements: How to make measurements of different aspects of the acoustic energy in signals of 

interest (e.g. vocalizations or man-made noise), and choosing the appropriate measures and views 

(waveform, spectrogram, spectral slice) to use. 

http://www.birds.cornell.edu/brp/raven/Raven14UsersManual.pdf
http://www.birds.cornell.edu/brp/pdf-documents/AppA_DigitalSound.pdf/view
http://www.birds.cornell.edu/brp/pdf-documents/AppB_Spectral.pdf/view
http://www.birds.cornell.edu/brp/
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Cross-correlation: Using this to ascertain degrees of similarity amongst signals of interest. 

Classification of vocalizations. A fairly common area of bioacoustic research involves categorizing 

vocalizations. For instance, can individuals within a species be distinguished on the basis of their 

vocalizations? We study an example of this in the workshop. Both measurement and cross-

correlation techniques can be used to classify calls. 

 

Large-scale monitoring 

Automatic detection: The ability to automatically detect calls in long recordings is very valuable. It 

is important to realize that these tools are just that – tools for assisting in the detection of signals 

of interest. Raven has both and energy detector and an amplitude detector.  

Beamforming to provide information on the bearing on which a call was made: In multichannel 

recordings (where 3 or more recording devices were set up in an array), it is possible to use the 

“Beamforming tool” in Raven to find the bearing on which the source of the call lay. 

Batch-processing. Raven allows the operator to run the same process (for instance running a 

detector) on a batch of days, which saves considerable operator time. 

(XBAT also has useful tools such as a data template detector, and batch-processing capabilities. 

These can be demonstrated and/or covered in small group sessions depending on the interests of 

the participants for the particular workshop.) 
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Day Time Topic – Large Group 

 Monday 9:00 Introductions – Identification of Shared Interests  

 
9:30 

Raven Workshop: Investigating questions about sound – introduction to spectrogram 
settings 

 
10:30 Break – coffee, useful places tour 

 
11:00 Introduction to spectrograms and digital audio 

 
Noon Lunch (further introductions and informal discussion) 

 
1:00 Lab Session: Taking a closer look & listen to these questions, exploring your own data 

 
2:00 

Raven Workshop: Measurements - selection bounds, peak power, peak time, peak 
frequency, color scheme editor, robust measurements, RMS Amp, Filtered-RMS Amp, 
signal clipping  

 
3:00 Lab Session: working with measurements in your data 

 
4:00-
5:00 

Raven Workshop: Spectrogram cross-correlation 

   Tuesday 
 

Questions; Revisit today’s schedule 

 
9:00 Spectrogram parameters part 2 

 
10:00 Raven Measurements part 2 

 
11:00 Participant presentations 

 
1:00 Lunch (pizza with BRP staff) 

 
1:45 Raven Workshop: Band-Limited Energy Detection + Amplitude Detection  

 
3:00 Presentation: Andrew Farnsworth - Nocturnal Flight Call Acoustic Monitoring  

 
4-5:00 

Lab session: Exploring measurements, spectrogram cross-correlation and automated 
detection with your data 

Wednesday 8:30 Review / revise schedule Wednesday 
 

Questions & Revisit today’s schedule 

 
9:00 

Raven Workshop: Practical applications and background theory of spectrogram 
settings 

 
11:00 

Informal discussion about sound analysis research interests and methods, with PhD 
students and Lab researchers 

 
noon Lunch (with PhD students and Lab researchers) 

 
1:00 

Raven Workshop: Sinewave model of continuum between periodic and a-periodic 
sound 

 
2:00 Lab Session: Exploring your data 

 
3:15 Tour of Macaulay Library and BRP 

 
4:30-
5:00 

Individual work 

Thursday 8:30 Review / revise schedule Thursday 
 

Questions; Revisit today’s schedule 

 
9:00 Project-specific applications and general practice/review 

  noon Lunch (with Harold Figueroa) 

 
1:00-5 Small group and one-on-one sessions 

Friday 8:30 Review / revise schedule Friday 9:00 Project-specific applications and general practice/review 

 
10:00 

Presentations & Discussion: Acoustic localization + Elephant Listening Project example 
/ Other topics of interest (Noise analysis, Detection evaluation, …) 

 
Noon Lunch 

  1-5:00 Small group and one-on-one sessions 

A sample schedule for the Sound Analysis Workshop 


