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The Head Related Transfer Function (HRTF) means a process related to acoustic transmission from 3d space to the
listener’s ear, In other words, it contains the information that human can perceive locations of sound sources, So,
we make virtual 3d sound using HRTF, despite it doesn’t actually exist, But, it can deteriorate some three—dimensional
effect by the confusion between front and back directions due to the non—individual HRTF depending on each listener,
In this paper, we proposed the new algorithm to reduce the confusion of sound image localization using human’s
acoustic characteristics, The frequency spectrum and global masking threshold of 3d sounds using HRTF are used
to calculate the psychoacoustical differences among each directions, And perceptible cues in each critical band are
boosted to create effective 3d sound, As a result, we can make the improved 3d sound, and the performances are
much better than conventional methods,
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Fig. 1. Absolute hearing threshold.
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Fig. 2. Detection of tonal & non-tonal components.
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Global masking threshold—Masking components
and masking thresholds.
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Fig. 6. Calculated energy (Ele. 0°, Azi. 30°).
(a) PSD & GMTH, (b) Perceptible frequency energy
in each critical band.
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Fig. 7. Calculated energy (Ele. 0°, Azi. 150°).
(a) PSD & GMTH, (b) Perceptible frequency energy
in each critical band.
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Perceptible Critical Band Energy - Left
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Fig. 8. Summation of energy in each critical band (Ele. 0°,
Azi. 30° & 150°).
(a) Left channel, (b) Right channel.
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] 14 Enhanced 3d sound - Left
()
S 0.5 f 1
S o A e
< 05t .
10 05 8'1 w 15 2 ;
ample No. o 0
()
1 104 Enhanced 3d sound - Right

Amplitude

] 15 5
Sample No.
(b)
J8 9. 2T JHME UMSE (=2 0°, 22k 30°)
(@) ZIE M2, (b) 2= MN2HE QK| 7ksEH Fake LXK
Fig. 9. Finally enhanced 3D sound (Ele. 0°, Azi. 30°).
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Table 1. Sound sources for simulation.
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Fig. 10. Sound sources for simulation.
(a) Man’s voice, (b) Woman'’s voice, (c) Airplane.
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Table 2. Degradation category scale.

Degradation is inaudible.

J8 13, MME UNSEe| M/ZF 2= S
Fig. 13. Front/Back confusion result of each method.
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