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ABSTRACT

A minimally appropriate time delay of audio data processing is investigated for rendering vir—

tual sound source direction in real-time head-tracking environment under headphone listening.

Less than 3.7 degree of angular mismatch should be maintained in order to keep desired sound

source directions in virtually fixed while listeners are rotating their head in a horizontal plane.

The angular mismatch is proportional to speed of head rotation and data processing delay. For

20 degree/s head rotation, which is a relatively slow head—-movement case, less than total of

63ms data processing delay should be considered.
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Table 1. Results from all four subjects are
summarized. Percents represent that perceived

direction stay at the front of subject (O degree) in
given test conditions.
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20deg/s 40deg/s 60deg/s
Oms 82.5% 60.0% 12.5%
20ms 75.0% 40.0% 22.5%
40ms 52.5% 22.5% 10.0%
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Figure 1. Results from subjectl is plotted
with respect to the test conditions.
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Figure 2. Results from subject2 is plotted
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Figure 3. Results from subject3 is plotted
with respect to the test conditions.

2kl HlE] daold Eet s Bl HE
3 -AEE 60deg/s, delay 20mso|AE F-AFd A~
< U AgArEd vE Ex @ Ao dye

(==

Figure 49} 7t}

5 294 4we) A9, AuHoR b 3 49
=
il

100%

80%

\><

60%

—0ms
—20ms

40ms

40%

20%

0%

T T 1
20deg/s 40deg/s 60deg/s

Figure 4. Results from subject4 is plotted
with respect to the test conditio
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Figure 5. Conceptual drawing of perceived location
mis-match when listener's head is rotated in
counter-clock wise.
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Table 2. Angle of tone balance with different test
conditions.
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