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Effects of Positioning with Synthetic Sound Images
on Exploration of Objects in GUI

KENJI OzawAt and TATSUHIRO FURUYATt

A user interface system that positions GUI-objects on a computer display was constructed
by using synthetic sound images with four loudspeakers located at the corners of the display.
First, level differences among the loudspeakers were determined to position any point on the
display. Then, experiments were conducted to evaluate the validity of the system. In the
experiments, a user was informed about the change of an object existing out of his close
observation area with sounds, then seek time for exploring the changed object was measured.
As a result, the seek time with the proposed system was significantly shorter than that with
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the conventional system in which there were no level differences among the loudspeakers.
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Fig.1 Schematic diagram of the system.
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Fig.2 Localization points of synthetic sound images in Ex-
periments [L-R] with the conditions of T, C or B.
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Fig.3 Level difference between L-R channels and

localization points of synthetic sound images.
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Fig.4 Localization points of synthetic sound images in Ex-

periments [T-B] with the conditions of L, CL or C.
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Fig.5 Level difference between T-B channels and
localization points of synthetic sound images.
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Table 1 Result of ANOVA (operation field: lower left,
user: center).

ooo df MSe ooo

ooo 7.32 5 1.46

000 [Doog] 10.94 2 5.47 | 49.73%*
goooboooooo 1.11 10 0.56

0oo Do) 3.92 9 0.44 2.58%*
gooooooo 7.66 45 0.17

oooo 10.38 18 0.58 3.63**
oooooooooo 14.44 90 0.16
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Fig.7 Average seek time and standard deviation at each
positon (operation field: lower left, user: center).
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Table 3 Result of ANOVA (operation field: lower left,

user: left).
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Table 5 Result of ANOVA (operation field: center, user:
center).
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Table 4 Average seek time and standard deviation

(operation field: lower left, user: left).
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Table 6 Result of ANOVA (operation field: center, user:
left).

ooo df MSe ooo
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dfi 0000MSe0 0000DO0*0p < 0.05, **Op < 0.01
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Fig.11 Average seek time and standard deviation at each
positon (operation field: center, user: left).
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