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Low Dimensional Modeling and Synthesis of
Head-Related Transfer Function (HRTF) Using
Nonlinear Feature Extraction Methods

Sang-Won Suh'- Ki-Hong Kim'™ - Hyun-Suk Kim'
Hyun-Bin Kim™". Ee-Taek Lee'™™t

ABSTRACT

For the mplementation of 3D Sound Localization system, the bmaural {ihering by HRTFs is generally employed. Bul the
HRTF filter 1s of high order and its coeificients for all dwections have Lo be stored, which mposes a rather large memory
requrement. To cope with this, research works liave centered on obtainmg low dimensional HRTF representations without
significant loss of wnformation and synthesizing the origmal HRTE efficiently, by means of [eature catrachion metheds for
mdnvanaie data meluding PCAL In these researches, converhonal lnear PCA was applied 1o the frequency doman HRTT
dara and usmg relatively small nwmber of principal components the original HRTEs could be synthesized 1n approxirnation.
In this paper we applied neural network hased nonhnear PCA modol (NLECA) and the nonlinear FLS regression model (NLPLS)
lor this low dimensional HRTT modeling and analyze Lhe resulls m comparison with the PCA. The NLPCA thal performs
projection of data onto the nonlmear swrfaces showed Lhe capability of more elficient HRTF feature exiraclion than linear
PCA and the WLPLS regression model that incorporates (he directional information in feature extraction yielded more stable
results in synihesizing general HRTFs not meluded i the model iraming.
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