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Computer Simulation on the Modelling of OSS Equalizer for the Reproduction
of Original Sound Field
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Abstract

This computer simulation is the basic research for realize a real-time hardware of the reproduction sys-
tem in original sound field with two loudspeakers based on the OSS(Ortho Stereophonic System) method
which was proposed by Hamada of Japan in 1983.

Through the computer simulation, presumed the system function of 0SS equalizer using HRTF(Head
Related Transfer Function), constructed the model of OSS equalizer and, evaluated the modelling OSS
equalizer by evaluation formulae.

The obtained results are summarized as follows :
1) By the modelling OSS equalizer operate as inverse filter of HRTF, an input signal reproduced effec-
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tively.

2) Known that the real-time hardware of OSS equalizer can be made by the fast convolution between
the impulse response of OSS equalizer and input speech signal.

3) Since the system function of OSS equalizer presumed from HRTF, the study on the measuring of
HRTF have to proceed.
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I

READ Length of HRTF data, K

READ Damping rate of four HRTFs, LS,LORSRO

READ Length of FIR filter coef., J

5

READ FIR filter cut-off freq., FRQ
I

DO I=1, 4

IF 1=1 DR=LS, ISEED=11087
IF 1=2 DR=LO, ISEED=35762
IF I=3 DR=RS, ISEED=57883
IF =4 DR=RO, ISEED=82103

DO M=1, K
CALL RANDUM(ILM)
X=RANDUM(LM) * FLOAT(K/M) * DR
HRTF(IL,M) =EXP(—2.* ALOG(10) *X)
CALL FILTER(])
CALL CONVOLUTION(HRTF, FILTER)

I
WRITE HRTF(IN) i
IF I=1 HLS(N) =HRTF(IN) |
IF 1=2 HLO(N)=HRTF(LN) |
IF 1=3 HRS(N)=HRTF(IN)
IF 1=4 HRO(N)=HRTF(I,N)

SUBROUTINE RANDUM(IM)
ISEED=2045* ISEED +1

ISEED =ISEED — (ISEED/1048576) % 1048576
RANDUM =FLOAT(SEED +1)/1048577.0

SUBROUTINE FILTER(])

Compute 4KHz low-pass filter using
Blackman-window and obtain filter
coefficient and frequency charact.

]

SUBROUTINE CONVOLUTION(HRTF,FILTER)
CALL EET(HRTF)

CALL FFT(FILTER)

CHRTF = CMPLX(REAL(HRTF) IMAG(HRTF))
CFILTER=CMPLX(REAL(FILTER) IMAG(FILTER))
HRTF= CHRTF * CFILTER

SUBROUTINE FFT
using FFT program

RETURN
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N\_READ His(N), HLOI(N), Hes(N), Heo(N) \\

CL(N) = HLO(N)/HLS(N)
CR(N) = HRO(N)/HRS(N)
TUN) =1/(1—CLIN) * Cx(N)) * 1/Hs(N)
Tr(N)=1/(1—C:(N) T Cr(ND) * 1/Hes(N)

CALL IFFT(C.)
CALL IFFT(Cy)
CALL IFFT(TD
CALL }FFT(TR)

SWAP(CL)
SWAP(Cg)
SWAP(TL)
SWA]P (Tw)

WRITE

hel(n) =CL(N)/SWAP(CL(N))
her(n) =Cr(N)/SWAP(C:(N))
htl(n) =T, (N)/SWAP(T.(N))
htr(n) =T (N)/SWAP{T(N))

SUBROUTINE IFFT
Using inverse FFT program

RETURN

SUBROUTINE SWAP
Find the lagest number

RETURN
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CALL IFFT(Vy)
-0.0 « ~0.0 CALL IFFT(Vp)
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