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Psychoacoustics Project Laboratory

Spring Term 2014-2015

1 Subject Description

This project laboratory is intended to provide an introduction to the methods involved in the
measurement of human sensory (especially auditory) capabilities. The laboratory exercises employ
computers in real time for experiment control and data analysis, but no programming background
is assumed. Students are encouraged to perform original experiments and to analyze their results
with reference to the relevant scientific literature. The laboratory thus provides an introduction
to research in psychoacoustics and related areas of experimental psychology.

Three laboratory projects constitute the principal component of the subject.

• Project 1, which is assigned to all laboratory groups and should be started immediately, is
concerned with our ability to detect the presence of signals in a background of noise. This
experiment is intended to familiarize you with the laboratory apparatus, to demonstrate
some commonly used experimental techniques, to illustrate some issues of experimental
design, and to stimulate thought concerning sensory and perceptual phenomena.

• Project 2, which is also assigned to all laboratory groups, is an exercise in designing and con-
ducting an experiment to measure a specified aspect of hearing: discrimination.It constitues
the major part of the CI-M requirement in 6.182.

• Project 3 will be selected individually by each laboratory group according to its particular
interests.

Recitations and discussions will supplement the laboratory activities in the course. Most will be
concerned with the principles of psychophysical measurement, models of performance, analysis of
experimental results, and a discussion of the function of the auditory system. Others will concern
instrumentation for psychoacoustics and computer techniques for real-time experimental control.
There will be periodic reading assignments and 3-5 homework assignments based on material
covered in the recitations and the readings.

Written reports are expected for each of the three laboratory assignments. This subject is a
CI-M subject that helps satisfy the Institute’s Writing Requirement. Three lectures devoted to
technical writing will assist you in meeting this requirement. In addition you will receive comments
on your first lab write up to help you identify major problems in technical communication. For the
second lab, you will receive feedback on both technical and expositional content on a preliminary
write up, which you will then revise for final grading. For the third lab, you will make two oral
presentations: one on your proposed project and the second on your completed project. The final
write up of this project is a ten page paper that will complete the writing requirement. Students
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will work in pairs in the laboratory and in oral presentations but are expected to prepare laboratory
reports individually.

Grades will be determined by performance on homework assignments, participation in class
discussions, and (especially) by laboratory work and the associated written and oral reports.

Information about 6.182 will be posted regularly on the 6.182 website:

http://web.mit.edu/6.182/www

In particular, postings will include PDF copies of recitation handouts, problem sets, and laboratory
assignments.

2 Laboratory Details

You will be assigned 6 hours per week of laboratory time (in two 3-hour sessions) based on your
schedule. A server is now set up so that you can perform experiments in the lab (36-744), at
home, or in virtually any quiet place. While you are encouraged to try out experiments before
coming to lab, you should attend each lab during the time scheduled and to complete your work
during the assigned 3 hour period. This is important for three reasons:

• Sound isolated rooms are available in the laboratory so that you can do formal experiments
in a quiet environment.

• The earphones and sound generation apparatus in the lab are calibrated and of research
quality.

• A teaching assistant will be available in the lab to aid you in performing experiments.

Permission to attend an alternate section must be obtained from the TA in advance of your
regularly scheduled section.

The 6.182 laboratory is located in the 7th floor lab area of Building 36. Use of the laboratory
facilities for teaching purposes is shared with the research projects of the Sensory Communications
Group of the Research Laboratory of Electronics. Since those projects typically involve the
scheduled testing of human subjects, use by the Project Laboratory is scheduled in advance to
avoid conflicts. To make best use of the time available in the laboratory, it is essential that you
prepare for laboratory exercises in advance. This preparation should include reading the laboratory
assignment, establishing realistic goals for the time to be spent in the laboratory, and planning
the use of laboratory time carefully.

At roughly 5 PM, an electronic security system guarding the main doors to the seventh floor
corridor is activated. Opening a corridor door (either to enter or to exit) after this occurs,
activates an alarm that will summon the Campus Patrol. Ask the TA to assist in a civilized exit.
Warning signs are posted on the doors to alert you to this.
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3 Laboratory Schedule

Lab Dates Topic
Lab 1 2.10 - 2.29 Introduction to Psychoacoustic Measurement.

2.26 Written Report on Lab I Due.
Lab 2 2.23 - 3.06 Measurement of Intensity Resolution.

3.19 Preliminary Report on Lab II Due.
4.09 Final Report on Lab II Due.

Lab 3 3.30 - 5.14 Term Project.
4.14 - 4.16 Oral Presentation of Proposals
5.07 - 5.14 Oral Reports on Term Projects
5.14 Written Reports on Term Projects Submitted
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4 Recitation Schedule

Date Topic

2.03 Introduction to subject and CIM.
Introduction to Sound.

2.05 Introduction to the 6.182 L:aboratory.
Classification of psychophysical experiments.
Design of a psychoacoustical experiment.
The Decision Model. I. One and two interval paradigms.

2.10 Adaptive Procedures. I.
Introduction to variability.

2.12 Statstics of measurement.
2.19 Measurement of Sound: SPL, SIL, SL.

Masking of tones by broadband noise. I.
2.24 Critical band filtering.
2.26 Intensity Discrimination I.

Programming in Soundgen.
3.03 Gaussian receiver operating characteristics.

Gaussian psychometric functions.
Evidence for the Gaussian Decision Model.
Intensity Discrimination II.

3.05 Engineering Communication: Writing Technical Reports. I.
3.10 Loudness Measurement - The Psychophysical Law.

Loudness matching: Methods and Results.
Demonstrations of loudness phenomena.

3.12 Frequency discrimination.
Pitch of simple and complex tones.
Demonstrations of pitch phenomena.

3.17 Engineering Communication: Writing to Communicate.
3.19 Binaural Masking Level Differences.

Binaural Hearing. I: Acoustics and localization.
3.31 Binaural Hearing. II. Hearing under headphones.
4.02 Engineering Communication: Writing Technical Reports. II.
4.07 Meetings with Students. I.
4.09 Meetings with Students. II.
4.14 Oral Presentation of Project Proposals. I.
4.16 Oral Presentation of Project Proposals. II.
4.23 Engineering Communication: Oral Presentations
4.28 The Auditory Filter and Nonsimultaneous masking.
4.30 Pulsation thresholds.

Auditory Demonstrations of Masking.
5.05 Auditory Physiology. I.
5.07 Oral Presentation of Projects. I.
5.12 Oral Presentation of Projects. II.
5.14 Oral Presentation of Projects. III.
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6.182 POLICY STATEMENT ON COLLABORATION

Each student is responsible for maintaining strict standards of academic honesty. In order
that every student understand what is (or is not) acceptable, the following guidelines are offered:

• Discussion of assignments with other students and members of the teaching staff is per-
mitted, because it can be a constructive educational practice.

• Every student is expected to write up his/her papers on his/her own, based on his/her own
level of progress with the material.

• The copying of another’s work and representing it as one’s own work is a serious academic
offense, and will be treated as such.

Homework: Homework plays a dual role in your education. It is an essential part of the learning
process in that it requires the synthesis of concepts. It also helps both you and the staff evaluate
your progress in mastering the material. The requirement that completed homework be submitted
reflects the great importance the staff attaches to these functions. Past experience indicates that
the course material can generally not be mastered adequately without active involvement on
your part: merely attending class and reading the text can create a false sense of understanding.
In addition, by evaluating your performance on homework assignments, the staff can focus its
resources on those aspects of the material with which you are having difficulty.

Both functions of homework assignments are subverted when a student submits the work of
another as his/her own in order to get the “right answer” or a higher score. The student turns
away from the opportunity for struggling with an intellectual problem that can provide reward
in terms of increased understanding. Moreover, the teaching staff is denied knowledge of the
difficulty that the student is experiencing and thus cannot bring its helping resources to bear
effectively.

Discussion of homework assignments with other students who are also struggling with them
can be highly beneficial and is not discouraged. Many real-life problems are solved by group efforts
and it is important to be able to function effectively when problems are solved cooperatively. Also,
interaction with others working on a problem provides an opportunity to see how others approach
problems that pose difficulties. These benefits generally do not accrue when one interacts with
someone who has already solved a problem, however.

If you customarily work with other students, let the staff know about it, including the identities
of the other students. Moreover, be sure to work at least part of every assignment by yourself,
alone.

Many students find it useful to be able to consult solutions to problems they have been
assigned. The staff recognizes the value of correct solutions, and publishes them regularly after

the assignments are due. Since it is not possible to prepare new problem sets each term,
previously published solutions to some assignments are available to some students. Use of these
solutions in working homework assignments is discouraged. It not only reduces the educational
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value of working the assignments, but also can easily degenerate into “the copying of another’s
work and representing it as one’s own work.”

You should neither overestimate the contribution of homework scores to your grade in the
subject nor underestimate the value of working the homework. All past experience points to the
working of homework assignments as the most consistent indicator of success in mastering the
material.

Laboratory Reports:
Every student is expected to write up his/her lab reports on his/her own, based on his/her

own level of progress with the material.
The standards described in the pamphlet, Academic Integrity at the Massachusetts Insti-

tute of Technology: A Handbook for Students provide a useful basis for maintaining academic
integrity in your written work. The Handbook can be accessed from

http://web.mit.edu/due/handbook.pdf.

MIT’s style guide, The Mayfield Handbook of Technical and Scientific Writing, discusses
the issue of plagiarism as well. The Handbook can be accessed from

http://web.mit.edu/uaa/www/writing/links/.

The Results section of your laboratory reports may include collaborative work as long as the
collaboration is clearly noted and properly attributed (e.g., in the figure or table caption).

If you work jointly on your oral presentation, you may use figures and tables from the pre-
sentation in your report (if you worked on the figures and tables jointly). The rest of the report
should represent your own individual effort.

In preparing your Laboratory Reports and solutions to Problem Sets in 6.182, please adhere
to the following guidelines.

• All submitted work should be clear and neat. Work out your solutions first on scrap paper,
then copy them. Turn in only the final version.

• If your solutions require more than one sheet of paper, please use staples to secure the
separate sheets.

• When preparing graphs, make sure axes are scaled and labeled.

• When graphing straight line segments, supply enough information to specify the line exactly:
provide the equation of the line, indicate the slope and intercept, or indicate the coordinates
of significant points, e.g. points of intersection. Curved lines should be plotted carefully.
Using Matlab (or equivalent) to prepare graphs is greatly preferable to computing the
coordinates of a few points and sketching a curve by hand.
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