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The RealSimPLE Project

◮ RealSimPLE is a web-based teacher’s resource for student
laboratory sessions in musical acoustics.

◮ Music is a good way to interest young people in math,
science, and engineering.

◮ Physical experiments and pedagogical computer-based
simulations of the same systems run in parallel and
interconnected.

◮ The traditional lab bench is enhanced rather than replaced.
◮ Only standard computers and some inexpensive,

easy-to-build hardware are required.
◮ The RealSimPLE Project is a collaboration between

Stanford University and KTH in Sweden.



RealSimPLE Laboratory Assignment Dependencies

Transfer Function

Psychoacoustics
Lab

Harmonic Content
of a Plucked String

Experiments
Monochord

Monochord Activity
Weighted

Control
PID

Plucked String Digital
Waveguide Model

Traveling Waves In
A Vibrating String

Auditory Filter
Bank Lab

Illusions Lab
Musical

Flute Lab
Virtual

Virtual Acoustic
Tube Lab

Monochord
Assembly

Soundcard
Setup

START

Introduction to STK
and Reverberation

Time−Varying
Delay Effects

Guitar Model
Electric

and Piano Models
Acoustic Guitar

Measurement Toolbox
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Monochord Experiments

C1, C2: longitudinal supports B1, B2: transverse supports
D: sensor A: bottom plate
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Measurements And Analysis With Pure Data

◮ Pure Data is an open-source graphical signal processing
language.



Measurements And Analysis With Pure Data

◮ Pure Data is an open-source graphical signal processing
language.

◮ For instance, students can record the sound of a pluck and
find the period graphically.
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Monochord Digital Waveguide Simulation

Delay of N/2

−1 −1
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Monochord Digital Waveguide Simulation

Delay of N/2

−1 −1

Delay of N/2

◮ The upper delay line models waves traveling to the right.
◮ The lower delay line models waves traveling to the left.
◮ The total loop delay is N samples.
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Animations of Traveling Waves in a Vibrating String

◮ Animations can display fast processes in slow motion.
◮ Animations can call greater attention to detail.
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using different initial conditions.
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Animations of Sampled Traveling Waves

◮ New animations can be automatically generated simply
using different initial conditions.

◮ Developers can quickly mass produce many animations.



Mass Producing Animations With MATLAB

1. Create each figure and write it to disk as a PNG.
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Mass Producing Animations With MATLAB

1. Create each figure and write it to disk as a PNG.

2. Convert the PNG files to GIF using convert in UNIX.

3. Create a GIF animation using the free program gifsicle
for UNIX.

Shell script for creating new-animation.gif from the PNG
files in the images directory:
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Stanford Website

◮ The laboratory sessions and related information are all
freely available online.

◮ We are releasing the website materials under the Creative
Commons License, allowing anyone to freely use and
continue developing the materials further.

◮ The Stanford RealSimPLE website1 includes rollover
“pop-up” definitions for many technical terms.

◮ These pop-ups allow website visitors to easily dig deeper
down through the tree of prerequisite terms, thereby filling in
any knowledge gaps they may have.

◮ A motivated student anywhere in the world with a basic math
and physics background can obtain advanced graduate-level
knowledge from the website in a self-paced, demand-driven
manner.

1http://ccrma.stanford.edu/realsimple

http://ccrma.stanford.edu/realsimple


Website Sample With Pop-Ups



Swedish Website



Newsgroups
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Evaluation At Lynbrook High School

◮ Nelson Lee is testing the lab assignments on juniors and
seniors in high school.
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Evaluation At Lynbrook High School

◮ Nelson Lee is testing the lab assignments on juniors and
seniors in high school.

◮ We are planning to make additional evaluations at the
House of Science in Stockholm.
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Thanks

American website at Stanford University:

http://ccrma.stanford.edu/realsimple

Swedish website at the Royal Institute of Technology (KTH):

http://www.speech.kth.se/realsimple

Questions?
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