Sound simul ation of the present invention enables a listener in a real .*"
space to enjoy a sound of an arbitrarily set virtual space as if he were
in the virtual space. In the simulation, a transient signal generated in a
sound source |ocated in an arbltrary position in the virtual space is
propagated in a wave notion node in the virtual space, so that a transient
response signal affecting a predeternt?®d observation point is detern ned
as follows. In the sinmulation: the transient signal is represented
by a pl ur akgEtEOD0 AND OAPPARATYSY FOR (STMULANIING! AQSOUNDA|IN WERTUAL GPACEr Ot t he
sound source in the virtual space; a potential is determned wth respect
to each of HNE M LISTENER GNJOYURRTIEECIASC EXPERIENGE OF RHE SDbf t he sound
ray vectors-is reflected froma portion of boundaries and further

advances, the potential reaching the

ABSTRACT OF THE DISCLOSURE

Sound simulation of the present invention enables a
L listenéi in a real space to enjoy a sound of an‘arbitr;rily sat
virtual space as if he were in the virtual space. In the .
simulation, a transient signal generated in a sound source loéated
in aﬁ arbitzarﬁ position in the virtual space is propagated in a
'uave mgtion mode in the virtual spaca, so that a trahsient
10 rasponsa signal affacting aﬂpradeterﬁined cbsarvation point is
detarmined as follows.
In the simulation: the transient signal is représentad by
a plurality of sound ray vactors radiating in_all directions from
the scund scurce in the virtual space; a potential is determined
15 with respect to each of the élu:ality of sound ray vectors each
time each of the sound ray vectors is reflected from a portion of
boundaries and fuithef advances, the potential reaching the
obsarvation point from the portion of the boundaries dafining the
virtual space; and, the transient response signal is determined by

20 summing up the potential on a delay timae base. Furthar, in the
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simulation: the cbservation point in the virtual space is
superimposed over a listening point in the real space; a potential
is determined, the poteqtial affacting the observation point after

the elapse of a delay time corresponding to a transient signal
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observation point fromthe portion of the boundaries defining the virtual
space; and, the transient response signal is determ ned by summing up the
potential on a delay tinme base. Further, in the sinulation: the
observation point in the virtual space is superinposed over a |listening
point in the real space; a potential is determ ned, the potential

af fecting the observation point after-72-he el apse of a delay tine
corresponding to a transient signal - which is generated at a
sound sour cehich d3i denerated atpacsount sourcepigpsajat adrthal cipacet ard
potential |ooking toward said observation point is divided into a
plurality ofrqnagadedatherainsdthe pokential iLadkingkawardusashabservatioposed
in the real space; and, a 5 transient response signal for each of the

| oud speakeP@ift is divided dintpnaPliradddvngLt Rieges addogrtahdopshential so
-?—f]i ts'OSheet 1._%@1.”65%9 g@to Lhe gglsacx:.stplorsreed in the real space; and, a

S transient response signal for each of the loud speakers is
determined by adding the pieces of the potantial- so as to _
correspond to the delay time.
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{See Fig, 35) :
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