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FIG. 11

T Threshold value
5 ms =125
10 ms -15.8
20 ms -22.5
30 ms -30.5
40 ms -38.2
50 ms -45.1
60 ms -53.0

15/43




an|eA pjoysaJyl se bupjsew jesodway ul
puaJ} bupjsew-3sod ‘Alowsw ul ‘21035

e E - --——————— =

-— [sw] sawi

Busen
snoaueyNnWIS

Bupisep
-ald

V¢t 'Ol

0¢

[ap]
oy 1dS

09

08

16/43



[sw] 3y pouad swn Aejag

[z 9)dwex3] <

9N|eA p|oysaJy) se 303j42 aouapadald 0S 0P 0€ 0z 0T
03 @np Hul1uand20 puail Jiwi| — — —
uo132939p oyda ‘Adowdw ul ‘21015 i ( o/
i NN
LY /
- A /
\
I N
- //
- \
i L
— //
! Sy,
I v D
/ /
- / /
— / O/

dcT "Old

0€-

¢~

0T-

0T

[dp] IV
ELE]
2.4nssaud
punos
oAIlR|19Y

17/43



g

00T
——— R
/™ 9P ov-
o *.]ap 0z-
/Ty edwexal  2ap o
!

r

\

I
9oeds |enIA ay3 ul paonpouadad
9 03 Jou “42ud3si| Ay} 03 3|gndadiadwi
Spunos se ‘aJe aul| siy3} Agq pajesisn||l
aN|eA 33 uey)y Jamo| awn|oA punos buiaey

i

ywi| s|qipne
winwiuiud

Aldde ‘aayun4

3 ‘\.

\ ’

-\.
/
7
#

1
._
: 2
i
i

s|eubis a1aym ‘@awn|oA punos Asepunog .m .\. anjea 7
[swlooz oot ")/ s|dwex3 pue
I ap 09-| °NeA 1 9|dwex3
] ap op-| 30 3NeA SIS
- T e i i e -
19p 0z-
[€ aidwex3]  %gpo

JCT 'Ol

[swl ooz oot
‘@ Hapov-
©_Jap oz-
[z a1dwex3] Omm_u 0
[swl goz oot
ap 09-
ap 0b-
ap 0z-
[T adwex3]  Jgpo

18/43



60 dB

40 dB

Detected 20 dB

FIG. 13

threshold <
value

0 dB

19/43



FIG. 14

( Start )

g 5201

Specify reflected sound

v

Y /5202 Y /5203
Detect sound volume ratio Detect time difference (T)
(L) between direct sound between direct sound and
and reflected sound reflected sound
Threshold
value data
Y

Identify threshold | S204
value corresponding
to time difference (T)

- ]

greater than
or equal to threshold
value?

Yes_ 5206 v S207

Select the reflected Skip selecting the
sound reflected sound

20/43



FIG. 15

[

Orectgound| Refected | | Thveshog
(0) direction (y)
0° 0° 5ms -12.5
10 ms -15.8
20 ms ~22.5
30 ms -30.5
40 ms -38.2
50 ms -45.1
60 ms -53.0
45° 5 ms
10 ms
e S i D N
315° 5 ms
10 ms
20 ms
30 ms
40 ms
50 ms
60 ms
45° 0° 5 ms

21/43




FIG. 16

Angular
difference (@)

Threshold
value

00

5ms

-132.5

10 ms

-15.8

20 ms

~42.5

30 ms

~3.5

40 ms

-38.2

50 ms

-45.1

60 ms

~53.0

45°

5ms

10 ms

20 ms

30 ms

40 ms

50 ms

60 ms

[

315°

5Fns

10 ms

20 ms

30 ms

40 ms

50 ms

60 ms

22/43



FIG. 17

1300
Renderer
Input
signal
y 1301
Audio signal Analyzer
characteristic
i i — Y /1304
information —l Threslshold
value
Th\ﬁﬁ?g d >| adjuster
e y 1302 y 1303

Determiner}—| Reproducer

. Output

23/43

~ signal



FIG. 18

5201
Specify reflected sound
v 5202 vy S203 y ~S211
Detect sound Detect time Obtain

volume ratio (L)
between direct
sound and reflected

difference (T)
between direct
sound and

characteristic of
direct sound
based on input

sound reflected sound signal
B3
Y
Identify threshold value | S212

corresponding to time difference (T)
and characteristic of direct sound

A

S205

greater than or
equal to threshold
value?

Yes_ 5206

No

vy ~S207

Select the reflected
sound

Skip selecting the
reflected sound

A

there
unspecified reflected
sounds?

24/43




FIG. 19

( Start j

"\

/ _S201
Specify reflected sound

Y

v S202 v S203 v S211
Detect sound Detect time Obtain
volume ratio (L) difference (T) characteristic of
between direct between direct direct sound
sound and sound and reflected based on input
reflected sound sound signal
v 5204
Identify threshold value
corresponding to time difference (T)
v 5221
Adjust threshold value based on
characteristic of direct sound

) S205
greater than No
r equal to threshol
value?
Yes 35206 v S207
Select the reflected Skip selecting the
sound reflected sound

e |
2
S208
Are
there unspecified

reflected
sounds?

Yes

25/43



FIG. 20

Y /5301
Obtain data

! 5302
Analyze data

Y /5303

Make determination on reflected sounds

7 _S304

Perform sound volume compensation processing

v 5305

Perform acoustic processing

v _S306

Output audio

Y
End

26/43



FIG. 21

( Start )

Y /5401
Analyze input signal
! 5402
Detect directions of arrival

\ 5403

Perform left-right sound volume difference adjustment

v _ 5404

Perform delay adjustment

v 5405

Select reflected sounds

Y
End

27/43



FIG. 22

Direct sound
arrival path (pd)
y

Reflected sound
arrival path (pr)
N\

—

_--~"Sound image of
reflected sound

Wall

- )
. > .
L7
-{: \‘|\.
i 1 1
- - \\_s___"/
_ ‘

’//,

Listener’s avatar

s

Orientation information (D)

28/43



FIG. 23

( Start j

g 5201
Specify reflected sound
Y
v S202 v  S203 v S231
Detect sound Detect time Detect arrival

volume ratio (L)
between direct
sound and reflected

difference (T)
between direct
sound and reflected

directions (0, vy)
of direct sound
and reflected

sound sound sound
<
Y
Identify threshold value | S232

corresponding to time difference (T)

and directions of arrival

greater than No
or equal to threshold
value?
Yes 5206 v S207
Select the reflected Skip selecting the

sound

reflected sound

2

S208
Are

there unspecified
reflected
sounds?

29/43



FIG. 24

1300

Renderer
1311

Reverberation
processor

v 1312

Early reflection
processor

VY 1313

Distance attenuation
processor

% 1314

Determiner

v 1315

Generator

v 1316

Binaural processor

30/43




FIG. 25

Diffraction
'_/:'\\
g . Sound
7 s, source
. - ’/":'...;\‘
-fl" \‘\-
........... - .___..--..__l_"j_:
Transmission =
Re—

Partition screen

31/43




g —

pUNOS 329J1p :9INGLNY

a |eubis oipny
JaulWI9I9p puodds
T . S S ) punos pajd3|jad 2INqlNY
i Buissaooud Buissaooud D [eubls olpny
1UOIBUIWIDISP; JUOKRUIWIDISP; 1010919p
' puodas ! 35414 “ punos papajad :aInquny|r  yled
memwwmmm._ m O\U mm o) " —0 g |eubis oipny uonebedo.d
~ ' ' EoMN
b b PUNOS 323J1p :3INQLIY
qeoee ] — — ——0 v |eubis oipny
JaonpoJadad EUEe ” O ” Io Aowa
SEE! ' i JaljIsse|d | —— —
= ' Buissaooud ! — R
e 1UOIJBUILLIDIDPs
€0€T b sng ol BZ0ET qT0€T 19zAjeuy
Jauiwa3ap 3sdid4 Hom\m
J9onpouday 7
p= qcoec
€OET Jauiwieiag
7
20€T
JaJapuay
P
00€¢C

9¢ "Dl

32/43



FIG. 27

( Start j

% ~ 9001

Analyze input signal

v _S502

Make determination on
audio signal

v S503

Output output signal

Y
End

33/43



FIG. 28

Arrival time sound volume

0dB—
-20dB— ,Audio signal B
-40 dB—
-60 dB —
- T T T 'E/l; X
, Bl— irs
i Q threshold value
_ Audio signal A
J—

34/43



grm—

—

punNos 123J1p :3INQLNY

6Z 'Ol

a |eubis oipny
BERED
uie
1€ | P . punos pajoalad :93NgUNY
umoﬂm . bBuissaooud et b
! uoneUIWISISP! 1030913p
" 15414 ' punos pajdalad :9INgUNY yied
Jsonpoudau “ L .
e “ '®) “ O g |eubis oipny uonebedo.d
— PR ! BTOET
o¢0€EE imumin = o e =m punos 12adip :31ngld1y
eaefora ——0 V [GUbiS oipny
J20npoudau m .
1544 ' ' Jaujisse|D AOwsW
~ “ buissasoud “ —~ =il — ——
1 uoljeulwISIap:
CROEE : ! 35414 ! u" ecoec A10€C  JazAjeuy
Jsuiwiiisp 3sdi4 =
190npouday 7 Lage
—~ qz0€£2
€0ce Jaulwieeg
\\
[401%3
Jaiopuay
\
00gg

35/43



puUNos 303JIp :3INqLUNY
a |eubis oipny
90EP SO0V
- - puUNOS pa1d3|Jad :2INqLUNY
%Mm_ﬂﬂ%mm < Jozeinwinooe uieb 3s.i4 < D |eubis oipny
A A A A A e
J2onpoaday punos paayad anquny |H  yied
g |eubis oipny uonebedo.d
=
! \" J | eT0€EC
.......... —— < puUNos 30aJIp :2INqLNY
“. o i \O i Vv |eubis oipny
| : I ' 0 4
L tH i Buissaoosd 1 1 Buisseoold frfuz////// Aowsn
-~ \ 1UOIBUILLLIDIAP: 1UOIeUIWID)SP: // ol ———
€0eY \ ~ I puo’®s 11 3sdi4 : \ o~ \ - / ~
._”ﬁ_.vom.v Pl = SpSSSge =S = S SEmpm s s Smme== “ cevoed Tev0EY ﬁ_._uom.N L®N>_m:<
2ar0Ep JauiwiRlag peYOEY CepOEy -
" 7 ~
oty C0e¥  3ujjadid Jasspuay erOEY Lomum%wn_oa T0€T
\\
140134
JaJapuay
=
Jossado.d 00EH
pu0dasS

0¢€ 'Ol

36/43



FIG. 31

Up
N
Front
3.03dB "
Left | Right
™\
Back v -10.34 dB
Down
Azimuth angle = 18 degrees, elevation angle = —2 degrees

O Azimuth angle —84 degrees

54 degrees, elevation angle

37/43



FIG. 32

Up
N
Front
2.94 dB yon
453dB / \
Left 5 Right
Back v
Down

Azimuth angle = 12 degrees
O Azimuth angle = 166 degrees

38/43



FIG. 33

Up
1 Front
- 2.47 dB
Left Right
Back \\\\
v -9.64 dB
Down
Elevation angle = 4 degrees
QO Elevation angle = —88 degrees

39/43



FIG. 34

Up
1 Front
P
. 2.41 dB
Left 1 Right
Back -9.27 dB
Down

Elevation angle = —2 degrees
QO Elevation angle = —82 degrees

40/43



FIG.

35

( Start )

Y 5601
Analyze input signal

Y 5602
Obtain audio signal

Y 5603

First processors determine adjustment amounts
Y - S604
Calculate first adjustment amount
Y 5605
Second processors determine adjustment amounts
v _S606
Calculate second adjustment amount
Y - S607

Perform first determination processing

\

/

5608

Perform second dete

rmination processing

Y

_ 5609

Output output signal

Y

End

41/43



pUNOS PaJIp :2INGLNY
a |eubis oipny
90ty SO0EY
LY = puUNOS pa)oa|Jad :2INqLUNY
.,__ﬁ_uwm_ﬂ&%%wm < Joje[nwindoe uieb 3sJi4 < D |eubis oipny
A A A A o
120npouday / punos paypayad anquny |H  Yied
g |eubis oipny uolnyebedo.d
\\
{ \ P eT0ET
—— < puUNOS JP3JIp 21NNV
". o i " Vv |eubis oipny
1+ m O A2 AR P
\\1- i+ Buisseooud 1+ 1+ Buisseooud ff://ﬁ
-~ 1UOIJeUILIDIAP: 1UOIRUILLIDIBP: N —ox=all -
202t [V ravaey [1-PreRs i o Tefoey A
Zavoct A Jsuiwsaieg A peYOEY CBvOEy LwN\w_mEq
Y ~ ~"
avost 20EP eYOEY L_omuwweg T0€Z
auljadid Ja19puay =
\-\
l9|qgesiq Jabueyd rOEY
80€S” L0€S” S1opus
J2Japuay
! -
Jossacoud 00£S
pu0d3sS

9€ DI

42/43



() :1030B) UORWIDRQ

() :1030Bj UOIRWIIR(

pajgeua

. . buissadsoud

O .mucm.cmuc_mE Ajllenb punos | x .mucm.cmuc_mE Ajilenb punos UONBUILLISIEP
x :A3xa|dwod Buissado.d x :A3xa|dwod buissa20.d PU0DSS

X :140Joej uoiewlidag () 1103084 UOIRWIDBRQ 5 _um_nmm_m

() :@oueuajuiew Ajjenb punos | x :@dueusjulew Ajjenb punos co_umr“___m%_wwwmu
(O Axadwod buissado.d () :A3xa)dwod buissa20.d " puodag

buissasoud
Buligesiq

||lewsS :anjeA
ploysaiyy isdi

abJae| :anjeA
PIoYysadyl 31sdi4

anjeA pjoysaJyy 1sdiy Jo abueyd

LE "Dl

43/43



