





gulf of execution at the same time? There are some
answers for this question in Ishii and Ullmer’s tangible
bits [4] as well as in [5]. In this paper we describe a
small exploration in the use of shape and metaphor to
address these questions.

We first imagined SpeakCup during a desigh exercise in
which we challenged ourselves to create interfaces with
minimal feature sets without relying on abstract
buttons or blinking lights [1].

Figure 1. SpeakCup

Implementation

SpeakCup’s body is made from a six-inch disk of
platinum cure silicone rubber. A ring of aluminum is
embedded inside the outer rim of the disk so that it
stays round when deformed. A combination
microphone/speaker is embedded in the center of the
disk. Red and green LEDs are wired around the
perimeter of the microphone/speaker. Two flex sensors

that change resistance when bent span the diameter of
the disk embedded in the silicone and facing in opposite
directions to sense deformations on either side.
SpeakCup is wired to a protoboard where the
electronics and batteries that power it are located. We
used a cheap RadioShack voice recorder module with
20 seconds of memory to store and playback sound.
We rewired this module’s buttons, running them
through analog electronics to connect the flex sensors
and drive the LEDs.

Figure 2. SpeakCup interaction design

Interaction Design

We rely on metaphor to inform the use of SpeakCup.
Sound is imagined to be a physical substance that can
be contained and absorbed into the medium of a
malleable disk. The disk has seven holes on one side,
deforming SpeakCup so that these holes become the
bottom of a cup triggers the sound recording. Once in



cup form, red LEDs pulse within SpeakCup’s body*. The
LEDs get brighter as the user’s voice gets louder,
mirroring the amplitude of recorded sound.

When the user removes pressure from SpeakCup’s
center it springs back to disk form. To playback the
recorded sound the user then presses in the opposite
direction, pushing the holes out to release the stored
sound. During playback the brightness of the green
LEDs portray the amplitude of the sound.

Conclusion

SpeakCup is an example of a very simple interaction
design that uses passive shape change in a physical
object to convey meaning. Imagine using a similar
design theme with active, reconfigurable materials and
implementing all of the functions found in audio editing
software but in physical form. How would you do it?
One could image using some analog of a GUI but have
it displayed on the object itself, though this approach
would seem to be quite a crutch and does not take
advantage of new material properties.

It seems that we do not yet know how to scale up
complex interactions with dynamic physical materials.
To understand how to do this will be a major challenge
over the next few decades of human-computer
interaction research.

! Although during the design exercise we initially
conceived of SpeakCup without LED feedback we added
this feature during implementation because it provided
clear feedback for the user.
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