


‘ Wind noise \ ;




3sI0uU puIm

9SI0U 1010

3/48



punos
dlweuApolae
pu0das

- -~

-

(8siou puim) punos
JlweuApoJlae 3s.di4

el
-

llllllll

Vv "OlAd

9SI0U 1010

4/48



dv "'OId

5/48



w

aul| 38114

aul| puodas

w Z

aul| puodas

oul] 3s414

aul| 35714

aul| puodas




-10

_20 -

]
w
o

Amplitude [dB]
A
o

-70

FIG. 4D

Motor noise
-50 + 20logjor-!

Second aerodynamic sound
-24 + 20logyqr-2->

+

%

2 3
Distance from Fan [m]

7/48




W G'€ UBYY 1D3RDU0) | e T -

QoueIsIp olgng [

w Z'T 03 |lenba

10 ueyj ss9| pue
WD G uey) Jaieals
20UB]SIp |BU0S.I3d

VS "Dl

w Gg'¢ 0]
|lenba 4o ueyy
SS9| pue W Z'T
ueyy Jajealn
2ouelsIp |eos

wd G 03 |enba
10 ueyj ss9
2oue)lsIp 9jewilul

8/48



000V
301A3p uoljejuasald olpny 21A9p Buissadoud |eubis d13snody

Wa3)SAS uo1poNpoldad punos |euoIsusWIp-294y]

9/48



FIG. 5C
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FIG. 5E
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FIG. 5G
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FIG. 51
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FIG. 7

(' sTART )

Y

S10
/

Receive operation for specifying value of a, which
is one example of x indicated by first identification
information

S20
Y el

Obtain object information including: first position
information; first sound data; and first identification
information, and second position information

S30
7 =

Calculate distance between object (bat) and listener
based on first position information and second
position information

S40
Y ~

Determine, based on first identification information,
processing method among first and second processing
methods to use to process first sound data

S50
Y =
Process first sound data using determined
processing method
S60
Y S~

Output processed first sound data

Can )
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FIG: 11

(' sTART )
S11

Y ~

Receive operation specifying that predetermined
threshold is first specified value

S20
Y ~

Obtain object information including: first position
information; first sound data; and first identification
information, and second position information

S30
Y L~

Calculate distance between object (individual) and
listener based on first position information and
second position information

Y

S40
=

Determine, based on first identification information,
processing method among first and second processing
methods to use to process first sound data

S50
Y Yol

Process first sound data using determined
processing method

Y

Output processed first sound data

Cow )
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Siren sound

FIG. 13

; First aerodynamic
sound (wind noise)

" ' : W
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) Second
aerodynamic
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FIG. 14

( START )

Y

S10b
=

Receive operation for specifying value of a, which is one example
of x indicated by first identification information A2, and operation
for specifying value of 3, which is one example of x indicated by
first identification information B2

S20b
Y ~

Obtain object information including: first position information; first
sound data A2; first identification information A2; first sound data
B2; first identification information B2; second sound data; and

second identification information, and second position information

Y

S30
/

Calculate distance between object (ambulance) and listener
based on first position information and second position information

S40b
Y ~

Determine, based on first identification information A2, first
identification information B2, and second identification information,
processing method to use to process first sound data A2, first
sound data B2, and second sound data

S50b
Y S
Process first sound data A2, first sound data B2, and
second sound data using determined processing method
S60b
Y S~

Output processed first sound data A2, first sound
data B2, and second sound data

y
( e )
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FIG. 19
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FIG. 22

( START )

Y

S110
/

Receive operation indicating first sound data and
first position information

S120
Y Yol

Obtain first sound data and first position information

¢ S130
/

Generate first object audio information including
information related to object, first position information,
unit distance information, and directivity information,
based on first sound data and first position information

S140
Y et

Output first sound data, first position information,
and first object audio information

Can )
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F1G. 23

(" sTART )

Y

Obtain first object audio information, first sound data,
and second position information

Y

Calculate distance based on first position information
included in first object audio information and second
position information, and calculate direction between two
points connecting object and listener based on first
position information and second position information

Y

Process first sound data such that: loudness of first sound
is controlled based on angle formed between forward
direction and direction between two points and
characteristic indicated by directivity information; and
when calculated distance is greater than unit distance,
loudness of first sound attenuates according to distance
and unit distance

Y ~
Perform processing to convolve head-related transfer
function on first sound signal based on first sound
data, according to flag information

Y ~

Output processed first sound data (first sound signal)

o)
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Siren sound

FIG. 25

N

First aerodynamic
sound (wind noise)

Arrival of
wind is slow,
volume is low

(Arrival of wind
is fast, volume
_is high

Second
aerodynamic

§ound
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FIG. 26

( START )

Y

S310
=

Obtain first object audio information, first sound data,
and second object audio information in which first
position information and second sound data indicating
second sound are associated

S320
Y Yo

Do not perform processing to convolve head-related
transfer function, which depends on direction of arrival of
sound, on first sound signal based on first sound data

S330
Y S~

Perform processing to convolve head-related transfer
function, which depends on direction of arrival of sound,
on second sound signal based on second sound data

S340
7 L

Output unprocessed first sound signal and processed
second sound signal

Can )
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FIG. 27

( START )

Y

Obtain first object audio information, first sound data,
and second object audio information in which first
position information and second sound data indicating
second sound are associated

Y Yo

Perform processing dependent on direction of arrival of
wind on first sound signal based on first sound data

Y

Perform processing to convolve head-related transfer
function, which depends on direction of arrival of sound,
on second sound signal based on second sound data

Y Yol

Output processed first sound signal and processed
second sound signal

(EI\\TD)
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FIG. 29

(" START )

Y

S310d
/

Obtain first object audio information, first sound data, and
third object audio information in which third position
information indicating position of other object and third
sound data indicating third sound generated at position

of other object are associated

S320c
Y ~

Perform processing dependent on direction of arrival of
wind on first sound signal based on first sound data

¢ $330d
/

Perform processing to convolve head-related transfer
function, which depends on direction of arrival of sound,
on third sound signal based on third sound data

S340d
Y e

Output processed first sound signal and processed
third sound signal

(E;\:D)
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FIG. .31

( START )

Y

S410
/

Receive operation specifying that unit distance is second
specified value and operation specifying directivity
information indicating characteristic according to direction
of first wind

¢ S420
/

Obtain generation position of first wind, first wind direction
of first wind, and first assumed wind speed, which is speed
of first wind at position separated by unit distance serving
as reference distance, from generation position in first
wind direction

S430
Y ~

Generate fourth object audio information in which
generation position, first wind direction, first assumed
wind speed, and directivity information are associated

S440
Y ~

Store aerodynamic sound core information including
representative wind speed and aerodynamic sound data
indicating aerodynamic sound (second aerodynamic sound)
generated by wind blowing at representative wind speed
reaching ears of listener

S450
Y P

Output fourth object audio information and
aerodynamic sound core information

(E\N{D)
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FIG. 32

( START )

Y

S510
L~

Obtain fourth object audio information and aerodynamic
sound core information, and second position information
indicating position of listener

S520
Y ~

Calculate distance between generation position and
listener based on generation position included in fourth
object audio information, and second position information

S530
Y ~

Process aerodynamic sound data such that loudness of
aerodynamic sound attenuates according to y-th power
of value obtained by dividing representative wind speed
by ear-reaching wind speed as distance increases

S540
7 L

Output processed aerodynamic sound data

Can )
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FIG. 33

( START ’

Y
Obtain fourth object audio information and aerodynamic
sound core information including data indicating distribution
of frequency components of aerodynamic sound, and
second position information indicating position of listener

S510f
/

S520
Y ~

Calculate distance between generation position and listener
based on generation position included in fourth object
audio information, and second position information

S530f
Y S~

Process aerodynamic sound data such that distribution of

frequency components of aerodynamic sound shifts toward
lower frequencies as distance increases

S540
7 L

Output processed aerodynamic sound data

Can )
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FIG. 36

(" START )

S610
Y yaudl
Display image in which wind speeds are associated
with words expressing wind speeds
S620
Y Yeudd
Receive first and second operations

¢ $630
/

Obtain generation position of first wind, first wind direction of
first wind, first assumed wind speed, i.e., speed of first wind,
second wind direction of second wind, and second assumed
wind speed, i.e., speed of second wind

S640
Y e

Generate fourth object audio information in which generation
position, first wind direction, first assumed wind speed, and
directivity information are associated, and generate fifth
object audio information in which second wind direction and
second assumed wind speed are associated

S650
] =

Store aerodynamic sound core information including
representative wind speed and aerodynamic sound data
indicating aerodynamic sound (second aerodynamic sound)
generated by wind blowing at representative wind speed
reaching ears of listener

S660
Y ~

Output fourth object audio information or fifth object
audio information

(E\N{D)
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FIG. 37

(" START )

Y

S710
L

Obtain second position information indicating position of
listener and fourth object audio information or fifth object
audio information

S720
Y ~

Calculate distance between generation position and
listener based on generation position included in fourth
object audio information, and second position information

S730
Y ~

When fourth object audio information is obtained,

process aerodynamic sound data based on position
indicated by second position information, and when fifth
object audio information is obtained, process aerodynamic
sound data irrespective of position indicated by obtained
second position information.

S740
Y ~

Output processed aerodynamic sound data

END
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FIG...39

(" sTART )

Y

S810
/

Receive operation indicating second wind direction and
second assumed wind speed

S820
Y L~

Obtain second wind direction of second wind and second
assumed wind speed, i.e., speed of second wind

Y

S830
//

Generate fifth object audio information in which second
wind direction and second assumed wind speed are
associated

S840
Y P

Store aerodynamic sound core information including
representative wind speed and aerodynamic sound data
indicating aerodynamic sound (second aerodynamic
sound) generated when by wind blowing at representative
wind speed reaching ears of listener

S850
Y >

Output fifth object audio information

Cae )
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FIG. 40
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