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ABSTRACT: In this paper, an interpolation method of HRTF (Head-Related Transfer Function) is proposed for
small-sized measurement data set, especially. The proposed algorithm is based on acoustic modeling of HRTFs,
and the algorithm tries to interpolate the HRTF's via estimation the model coefficients. However, the estimation
of the model coefficients is hard if there is lack of measurement points, so the algorithm solves the problem by a
data augmentation using the VBAP (Vector Based Amplitude Panning). Therefore, the proposed algorithm
consists of two steps, which are data augmentation step based on VBAP and model coefficients estimation step
by least squares method. The proposed algorithm was evaluated by a simulation with a measured data from CIPIC
(Center for Image Processing and Integrated Computing) HRTF database, and the simulation results show that the
proposed algorithm reduces mean-squared error by 1.5 dB ~ 4 dB than the conventional algorithms.
Keywords: 3D audio, Head-related transfer function, Binaural rendering, Vector-based amplitude panning
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Fig. 1. Measurement of the HRTF (Head-Related Transfer
Function).
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Fig. 2. An illustrative diagram for VBAP (Vector Base
Amplitude Panning).
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Fig. 3. An illustrative diagram for proposed algorithm.
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Table 1. Locations of HRTF data points of measur-
ement, augmentation, and interpolation.

Type | Azimuths (°) | Elevations ()| Tumberof
data
-80, -45, -30
15,0, 15,30, | 4% -225.0,
Measurement ’ 4 5” 80’ ’ 22'5’. 45 45
©points) | O Points)
-45,-39.38,
-33.75, -28.13,
22.5,-16.88,
-11.25, -5.63,
0,5.63,11.25,
16.88,22.5,
28.13,39.38,
-80,-65, -55, | 50.63, 61.88,
-45, -40, -35, | 73.13, 84.38,
-30, -25, -20, | 95.63, 106.88,
Augmentaion| 50 S50 gy |80
25,30,35,40,|  140.63,
45,55, 65, 80 151.88,
(25 points) 163.13,
174.38,
185.63,
196.88,
208.13,
21938,
230.63
(32 points)
-80, -65, -55,
-45, -40, -35,
-30, -25, -20,
. |-15,-10,-5,0,|  11.25
Interpolation 5.10, 15, 20, (1 point) 25
25, 30, 35, 40,
45, 55, 65, 80
(25 points)
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Table 2. MSE (Mean Square Error) of the reconstructed
HRTFs.

MSE (dB) | Proposed VBAP LS
Left 3.367 4.633 7.489
Right 2.849 4.519 7.065
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