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ABSTRACT

Thermal Music is a project to explore the possibilities of
coordinating control of temperature sensation with control
of sound and light. Unlike convective heating technologies
that change the temperature of the air around us, radia-
tive heating works by directly heating the surface of our
skin via infrared. The technology is widely used in portable
heaters in outdoor dining areas of restaurants. One inter-
esting advantage of radiative heating is that if the source
of infrared radiation is shaded by a thermally reflective sur-
face, the change in perceived temperature by a person near
the heater is very rapid. We worked to create a system
that could quickly control robotic shades in front of a radia-
tive heater to synchronize changes in perceived temperature
with music and light. We also explored the inverse, using
thermal camera input as a control method for audio, and
presented both of these techniques at a “Thermal Music”
concert at Princeton University in October of 2023.
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1. INTRODUCTION
In 2018, Forrest Meggers and Jeff Snyder had a conversa-
tion about the potential of controlling an audience’s sense of
temperature as a performance parameter. Meggers, a pro-
fessor of environmental engineering, believed it should be
possible to do so quickly enough to make rhythmic effects
perceptible through temperature alone. The idea of using
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Figure 1: Audience members experience the thermal output
portion of the Thermal Music concert

temperature as an element of a performance, coupled with
sound and light, was interesting to Snyder for its artistic
potential. A grant from Princeton University’s CreativeX
initiative supported the development of the concept into a
working prototype, and led to a public concert/installation
event in 2023 in collaboration with the Princeton Laptop
Orchestra (PLOrk). While the concept of controlled ther-
mal output was the origin of the idea, once an event was
planned, thermal sensing and input were also considered as
additional aspects of the “Thermal Music” presentation. At
the event, PLOrk presented two pieces using thermal input
sensing, and three pieces using the thermal output control
technology we developed.

2. THERMAL OUTPUT CONTROL MECH-

ANISM
It appears that there is very little research into thermal
output for performance purposes. One interesting project
is Thermoscore[4], which uses peltier junctions to heat pi-
ano keys for interaction with a performer, but it isn’t in-
tended for the audience to experience. Outside of perfor-
mance experiences, there is a body of research aimed toward
simulating the sensation of temperature in virtual reality
environments, from projects that use actual heat to an in-
triguing project that uses chemicals to trick the body into
perceiving an altered temperature[1]. There is also an in-
teresting PhD thesis by Moesgen that focuses on designing
thermal experiences, exploring aesthetic dimensions of the
temperature experience as well as technological[5]. Based




