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Study on common-pole ARMA modeling of 3D sound�
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Abstract 

 

As the virtual reality plays an important 

role in multimedia applications, a true 3D 

sound using the HRTFs has an edge over the 

conventional audio in consumer electronics. 

This project will focus an efficient modeling 

of HRTFs, which represent the head-related 

transfer functions that affect human spatial 

hearing. 

Since the amount of these measured 

HRTFs is long in time and large in space, an 

effective modeling of them is important and 

necessary in practice. Due to the resonance of 

sound when arriving at human ears, we aim to 

use a common-pole ARMA model for these 

HRTFs, which is a generalization of a recent 

research assuming the simple one-pole head 

model an a pinna model for the HRTF. 

We believe that different HRTFs from 

different directions should still preserve some 

common poles, at least for the neighboring 

HRTFs. The well-known system 

identification methods for ARMA modeling, 

such as Prony and Shanks,…can easily solve 

modeling of one single impulse response. 

However, to approximate a set of HRTFs 

using the ARMA models with common poles 

and different zeros is the goal of this project. 

Besides, a clustered ARMA model will 

also be considered. Finally, computer 

simulations and listening tests will be 

performed to justify the usefulness of our 
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proposed models. 

 

Keywords: 3D sound, HRTF, ARMA model 
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