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Abstract
“Sonification of UCSD Campus Energy
Consumption” was conceived with the idea of
making energy consumption data available to
the public using an alternative means of data
representation. The goal of the project was to
write a program that would monitor energy
consumption in real-time and increase the
awareness of UCSD staff and students
concerning dynamics of energy consumption.

Another method of auditory display is audification. Unlike
sonification, audification involves converting data directly
to sound waves, regardless of some of the data’s properties.
The screenshot below shows energy consumption data,
from various UCSD buildings, prepared for direct audio
playback in Audacity.

Introduction
Sonification, and auditory display in general,
compared to visualization, are relatively new
methods of data representation. Whereas the
use of graphs to illustrate findings was and is a
staple of scientific research, the use of sound
to convey the same findings only recently
gained support due to the increasing
capabilities of real-time audio synthesis. The
first International Conference on Auditory
Display, held in 1992, served as evidence of a
growing interest among scientists in the use of
sound to display data.

Methods
Programming was done using JAVA and JSyn, an audio
software synthesis API. A sine oscillator, a basic soundgenerating unit provided by JSyn, and LineOut, a unit
generator that aids in sound output, were used to produce
the tones. An EnvelopePlayer was used to modify the
shape of the sound. In this case, the amplitude reaches 1.0
in 0.005 seconds, falls to 0.5 in 0.01 seconds, and drops to
0.0 in 0.02 seconds. The timing was determined with the
rate of number of data points per second in mind.

The code snippets below shows the sine
oscillator, the LineOut, and the
EnvelopePlayer being started, the
envelopePort being cleared, and the
number rand being defined as a certain
number between 0 and 1. The number rand
is used to determine which data point
corresponds with which musical pitch.

The final product (without sound):

From “An Introduction to Sonification and its Application to Theoretical Physics” by
Katharina Vogt, et al.

The above chart describes six
example parameters of
sonification. All six parameters
represent unique characteristics
for the subject data; for
example, a pitch of 800Hz,
compared to a 100Hz pitch,
could be indicative of a higher
numerical value.

One part of this project involved the use of only musical
pitch to interpret the data. The goal was to convert the data
to a user-friendly format for a more understandable
product. This goal was based on the assumption that most,
if not all, people on the UCSD campus have interacted
with music and are familiar with different musical notes.
By generalizing the data to only 49 different musical
pitches, this method grouped together many data points
from the energy consumption data. Grouping did result in
loss of instantaneous data and blurring of the slope of the
data, but it was necessary both to produce the desired
effect and to remove the extremities of sound. The code in
the next column shows the frequencies of 12 notes and the
numbers assigned to them based on the frequency’s
position relative to other frequencies. Imports of JSyn
elements are not shown.

Summary
The data was acquired from the UCSD
ION website due to certain restrictions on
the direct acquisition of data. Although
lack of complete data on UCSD campus’s
energy use restricted the ability to
determine the effectiveness of sonification
of energy consumption data and create a
computer program that would be used
around the campus, the use of familiar
musical pitch to not only attract attention
but also better understanding of data could
serve as an interesting alternative to
visualizations such as graphs.
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