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Mapping Time to Space for Audio Browsing
MINORU KoBAYASHIH T and CHRIS SCHMANDT!

Browsing audio data is not as easy as browsing printed documents because of the temporal
nature of sound. This paper presents a browsing environment that provides a spatial interface
for temporal navigation of audio data, taking advantage of human abilities of simultaneous
listening and memory of spatial location. In the virtual acoustic space of the system, users
hear multiple moving sound sources playing different portions of one audio recording simul-
taneously. Instead of fast-forwarding or rewinding, users browse the audio data by switching
their attention between the sound sources. The motion of the sound sources maps temporal
position within the audio data onto spatial location around the users’ head, so that the same
portion of the audio recording always appears at the same location. Thus, listeners can use
their memory of spatial location to find a specific topic. Users can also browse by pointing
to a spatial location where his/her desired data may appear. Upon the user’s request, the
system creates a new sound source that begins playing the audio data from the point that
corresponds to the spatial location. This paper describes the iterative design approach toward
the audio browsing system, including the developement of user interface devices.
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1 DynamicSoundscape ®4:d % % 2 M DA
Fig.1 The concept of the auditory space created by the
system. A Speaker (a) in the virtual audio space
“speak”s audio data as it goes around the user (b).
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Fig.2 Adding a new Speaker: Upon user’s request, a
new moving Speaker (¢) is created. The original
Speaker (a) keeps going. The user hears multiple
portions of the audio stream simultaneously.
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Fig.3 Touchpad interface: The template is attached to

the surface of the touchpad, so the user can feel

the shape of round path without seeing the device.
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and the direction of Speaker.
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D hF A7z IKAE D Speaker

8 Grab-and-move 1> %7 x—2A
Fig.8 Grab-and-move interface: Users can adjust the po-
sition of the Speaker after hearing the incorrect
audio selection. While the user adjusting, the
“grabbed” Speaker repeats the small segment of au-
dio corresponding to the Speaker’s location.

6.2 audio cursor
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audio cursor

FEM A~ -1 A
B9 Audio cursor & FEMA— L A
Fig.9 Audio cursor and acoustic overlay.
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Fig. 10 The “point-by-hand” interface in use: Four metal
balls are the receivers. The transmitter is on the
chair.
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disagree agree
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Fig.11 The result of questionaire.
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Fig.12 The result of questionaire (comparison between
the touchpad and the point-by-hand interface).
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