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Study on common-pole ARMMA modeling of 3D sound

FE 435 - NSC 88-2218-E-009-031
HATHITR 8T8 A1 B2 88 FT7AH3 B

EHFAC HE L

— P XHE

HEREMEBEBTRAE —BRRFMR
FE A4 B 0b RGBT o RITEE A S HE
BTt > kTR AR HRTF R EA
3D LB B2 a3 o 4 & A 3D SRR B ey EA2
¥ > 58 2F 22 %% % $ (Hlead Related Transfer
Function)/2 & 7T E# FRAME > FE d R
Bl gy SR A R > B TREKELZLR
B By E# TR AE R TIRG B &) -

£ ER 32T 3D FEAEMES HRTFs
1% 0 AT ¥z ek HRTF # i fbey 48 > M
FAREBRABAN TR EVRAGE © B
THAARREXEHHEE > dNFFEMmayitik
B R T LA i i E e AR B K m AR 0 PR
LA 2469 ARMA 45 X 7T oiig a1 HRTF - $4r
&K P MR R 0 RIEIG IR
K H RS SRS/ H A Kk F i@
HRTF -

K45 £ ZRHAEBERE F AL
HRTFs JE3%m Sk B A £ 18 645 B - 3o A o %
#.3% %) F k40 Prony ~ Shanks... % %, ¥] 24
25 REE—IREEE S ARMA 3T
X 2R HN L ERE LR » o fTIRE—
B E 22 > ZEREEEE ARMAs R4
BEAL 0 ARGy B AR o

pEgh 0 3 3B 48 ARMA 4 X & & K3t 3]
R R BAE > RERBEASH R EREEY
A7 3t R EE R A X ey @ A o

B33 3D Fak
X

SRR #8455 £~ ARMA

EE T ERCENEIEEE:
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
hearng.

Since the amount of these measured
HRTFs 1s long in time and large in space, an
effecttve modeling of them 1s mmportant and
necessary in practice. Due to the resonance of
sound when arrving 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
1dentification 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 owr



proposed models.
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