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Improvement of front/back Sound Localization Characteristics using

Psychoacoustics of Head Related Transfer Function
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Abstract

HRTF DB, including the information of the sounds which is arrived to our ears, is generally used to make a 3D sound.
But it can decline some three-dimensional effects by the confusion between front and back directions due to the
non-individual HRTF depending on each listener. In this paper, we propose a new method to use psychoacoustic theory that
reduces the confusion of sound image localization. And we make use of an excitation energy by the sense of hearing. This
method is brought HRTF spectrum characteristics into relief to draw out the energy ratio about the bark band. Informal

listening tests show that the proposed method improves the front-back sound localization characteristics much better than the
conventional methods.
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Table 1. Critical Band

Critical band Center frequency Critical Bandwidth
[Bark] [Hz] [HZ]

1 50 -100
2 150 100-200
3 250 200-300
4 350 300-400
5 450 400-510
6 570 510-630
7 700 630-770
8 840 770-920
9 1000 920-1080
10 1175 1080-1270
11 1370 1270-1480
12 1600 1480-1720
13 1850 1720-2000
14 2150 2000-2320
15 2500 2320-2700
16 2900 2700-3150
17 3400 3150-3700
18 4000 3700-4400
19 4800 4400-5300
20 5800 5300-6400
21 7000 6400-7700
22 8500 7700-9500
23 10500 9500-12000
24 13500 12000-15500
25 19500 15500-
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Table 3. Forward test resuit
U 0’ 30°
source S$1 82 S3 S1 S2 S3
HHRTF 21 1.6 3 3.1 25 22
JlEgA 38 3 34 4 4 3.1
Moty 45 39 37 4.1 3.9 3.9
uat 45° 60°
source S1 S2 S3 S1 82 S3
HHRTF 2.7 29 35 1 2 1
7|Z=akAl 3.9 35 4 3 26 3
Hotrs] 4 3.8 45 34 49 35
B 4. 3u2 H2E 2
Table 4. Backward test result
g 120° 135°
source S1 S2 S3 S1 S2 S3
HHRTF 25 24 2 25 3 27
7IELY 33 3 25 34 38 3.3
H|otarAl 4 37 35 4 38 36
Hhat 150" 180°
source $1 S2 S3 S1 S2 S3
HHRTF 23 2 31 1.9 25 1
7|EA 32 35 42 33 29 3
Hotera] 41 42 3.9 3.2 36 35
5 HAE HzE Z
Table 5. Test average result
g 0°/180° 30°/150°
source S1 S§2 S3 St S2 83
HHRTF 2.0 21 2.0 27 23 27
JIELA 36 3.0 32 36 38 37
Hotaral 39 3.8 3.6 4.1 4.1 39
Ee 45°/135° 60°/120°
source S1 82 S3 S1 S2 S3
HHRTF 26 3 3.1 1.8 22 1.5
TERAM ) 37 3.7 37 3.2 2.8 2.8
HotekA 4 38 4.1 37 43 35
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Table 6. Sound quality test result

tat 0°/180° 30°/150°
source S1 S2 S3 S1 S2 S3
HHRTF | 33 37 38 34 32 39
JIEEA 3.1 4 35 36 33 38
HQkatat 34 43 3.8 38 35 4.2
B 45°/135° 60°/120°
source S1 S2 S3 S1 S2 S3
$IHRTF | 3.8 31 3 39 35 39
T|EA 38 36 33 41 4 36
H|okatal 4.1 39 35 4 39 4
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