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Sound Scope Headphones

Masatoshi Hamanaka*! Seunghee Lee*?

Abstract — This paper describes Sound Scope Headphones, which enable the user to
control an audio mixer through natural head and hand movements. When listening to
music, a listener might want to hear particular parts more clearly or reduce the level
of some parts. Such a capability is possible with commercial audio mixers that perform
multi-channel recording and mix-downs. However, commercial audio mixers are too com-
plicated for musical novices to be able to control numerous channel volumes and panpots.
Our headphone device controls an audio mixer by using three sensors: a digital compass,
a tilt sensor, and a distance sensor. These sensors are mounted on the headphones and
they detect natural movements, such as of the head or a hand placed behind an ear when
the user is listening to music. By putting their hand behind their ear, the listener ad-
justs the distance sensor on the headphones to focus on a particular part that they want
to hear. We made three distance sensor prototypes and experimental results show that
musical novices are more able to find a target instrument in a multi-channel recording
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with an infrared distance sensor.
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Fig.1 Sensors mounted on the headphones.

2.3 0OO00OOOOOOOoOOobOOoOobOOobOoon
gbobooobooobobooobboooboobooon
gboooobooobooobooooobooooooo
gboooooboooobooog

e JOODOOOOODOO
gbobooooooboooobooooooooon
obobobooooooobobooobbooobooooon
goooooobooobooobooobooooon
gboboooboooobboooobooooboooon
gbbooobooooobooobooobooooon
gboboooooooobobooobbooobooboooon
gboobooooooboooboooob 2000000
oo0o0oOoooooooOooooGuUIDoOOoOoOoo
uboboooooooooooooobooooboooon
gbobooobooooooooobooooobooooon
gbooooboooooboooobooon

e JOODOOOOODOO
ogboboooboooooboooooobooobooooon
goboooobooobbooobboooobooooo
gboboooooboobooooboobobooo
gboboooooobooooooboooooooon
obooooobobobooooobobobonono
gobooooooooooooboooooooooon
gbobooobooooooboooboooobooon
gbobooooobooooboobobooobooooon
gbobooobooobooobooboboobooboooon
oboooooooon

o JOOOOODOODOODOODOO
gboboboooooooboocoobbooobooooon
gboobooooooooooobobboobooobooon
gobooobooooooooooooooooboon
gboboooobooobboooobooooboooon
oboooooooboobo boboooooobooo
gboboooobooooobooooooooboooon
gboboooooooobooobooooboooon
gboboooooooboooooooboooobooon
gbooboooooooobooooboooooooon
gboooobooboobobooogoo

® ® ’
P

@ j>%¥ﬂwﬁﬁ

T 734
@ O N EEEALTOBRE)

02 000O0O0ooo GUI
Fig.2 GUI for locating the position of parts.
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Fig.4 Angle of elevation ¢ and the mixing
console.
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Fig.7 Amplification ratio while a > 0.
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Table 1 Comparison of three focus sensors.
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ooo A 1.28 sec. 1.12 sec. 1.84 sec.
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goo cC 2.01 sec. 0.74 sec. 1.02 sec.
oo 1.44 sec. 0.90 sec. 1.19 sec.
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Table 2 Comparison of links between func-
tions of audio mixer and movements.
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Table 3 Comparizon of our system and stan-
dard music player.
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Table 4 Comparizon of our system and music
selection by button interface.
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