
1/25

Fi
g.

 1

in
te

rf
ac

e

ef
fe

ct

pa
ra

m
et

er
ef

fe
ct

pa
ra

m
et

er

pr
oc

es
se

d

si
gn

al

pr
oc

es
so

r 
un

it

au
di

o 
ob

je
ct

s

(c
om

pr
is

in
g

au
di

o 
ob

je
ct

 s
ig

na
ls

 a
nd

au
di

o 
ob

je
ct

 m
et

ad
at

a)

12
0

11
0



2/25

Fi
g.

 2

in
te

rf
ac

e

ef
fe

ct

pa
ra

m
et

er
ef

fe
ct

pa
ra

m
et

er

do
w

nm
ix

si
gn

al

pr
oc

es
so

r 
un

it

au
di

o 
ob

je
ct

s

(c
om

pr
is

in
g

au
di

o 
ob

je
ct

 s
ig

na
ls

 a
nd

au
di

o 
ob

je
ct

 m
et

ad
at

a)

12
0

11
0

en
co

de
r



3/25

Fi
g.

 3

in
te

rf
ac

e

ef
fe

ct

pa
ra

m
et

er

ef
fe

ct

pa
ra

m
et

er
au

di
o

ou
tp

ut

si
gn

al
pr

oc
es

so
r 

un
it

do
w

nm
ix

 s
ig

na
l

12
0

11
0

re
nd

er
in

g

pa
ra

m
et

er

(o
pt

io
na

l)

re
nd

er
in

g

pa
ra

m
et

er

(o
pt

io
na

l)

de
co

de
r

m
et

ad
at

a 
si

gn
al



4/25

Fi
g.

 4

en
co

de
r

ef
fe

ct

pa
ra

m
et

er

(o
pt

io
na

l)
au

di
o

ou
tp

ut

si
gn

al

do
w

nm
ix

 s
ig

na
l

20
0

au
di

o 
ob

je
ct

s
m

et
ad

at
a 

si
gn

al
de

co
de

r

30
0

ef
fe

ct

pa
ra

m
et

er

(o
pt

io
na

l)

re
nd

er
in

g

pa
ra

m
et

er

(o
pt

io
na

l)



5/25

Fi
g.

 5

S
5

S
6

S
4

S
2

S
3

EQ
1

A

A
f

r A
f

r A

r S
1

S
1



6/25

Fi
g.

 6

S
5

S
6

S
4

S
1

S
2

S
3

EQ
1

A

r S
1

r S
2

r S
3



7/25

Fi
g.

 7

S
2

S
3

S
1

EQ
1

�
1

�
3

�
2

�
eq



8/25

Fi
g.

 8

S
1

S
4

S
2

A
f

A
f’

A

�
A

f
�

A



9/25

Fig. 9

compression sum

S1

S2

g1

g2

gn
Sn

�gc



10/25

Fi
g.

 1
0

S
4

C
1

C
1'

C
4

C
4'

S
4

S
1

S
1

C
2'

C
2

S
2

S
2

M
'

M

S
3

C
3'

C
3

S
3



11/25

Fig. 11

z
y

x

processing object

audio

stream
audio signal

effects

metadata

effect

object-based

rendering

5)

6)

1)

4)

3)

3)

2)

rA

rB

audio objects

co
nn

ec
tio

n



12/25

Fig. 12

audio signal metadata

user input

change in

audio signals

of audio objects

detection

of responsible

audio objects

sound field analysis

sound field synthesis



13/25

Fi
g.

 1
3

S
4

C
1

C
1'

C
4

C
4'

S
4

S
1

S
1

C
2'

C
2

S
2

S
2

M
'

M

S
3

C
3'

C
3

S
3

PO
4



14/25

Fi
g.

 1
4

S
5

S
6

S
4

S
1

S
2

S
3

A

a S
1

a S
2

a S
3

B

PO
2

PO
1

b S
3

b S
6

b S
4



15/25

Fi
g.

 1
5

S
2

S
3

S
1

�
1

�
3

�
2

�
po

C

PO
3



16/25

Fi
g.

 1
6

ty
pe

ty
pe

ty
pe

pe
ak

35
3

25
4

98
9

f[
H

z]
f[

H
z]

f[
H

z]

Q
Q

Q

1,
3

0,
4

6

ga
in

  [
db

]
ga

in
  [

db
]

ga
in

  [
db

]

+
3,

1

-2
,4

-1
,0

0
0

0

ba
nd

1
ba

nd
2

ba
nd

3

E
Q

ba
nd

1
w

ei
gh

tin
g

m
od

e
(g

ai
n)

ba
nd

2
w

ei
gh

tin
g

m
od

e 
(Q

)

ba
nd

3
w

ei
gh

tin
g

m
od

e
(g

ai
n)

m
1

m
2

m
3

w

pe
ak

pe
ak

di
st

an
ce

–
qu

ad
ra

tic

co
ns

ta
nt

di
st

an
ce

–
lin

ea
r

di
st

an
ce

–
qu

ad
ra

tic
an

gl
e

di
st

an
ce

–
lin

ea
r

an
gl

e



17/25

Fi
g.

 1
7

S
2

S
5

S
4

S
3

PO
5

S
1

d S
1

d S
2

d S
3

S
6

D



18/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

22
.S

rc
22

24
.S

rc
24

4.
S

rc
4

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

Fi
g.

 1
8

2.
S

rc
2

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

A
O

L

d
is

ta
n
ce

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Fe

at
he

r
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

0
.5

2
0
.3

1
0

0
-6

.3
0

0
0

0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
13

:5
0

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



19/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

4.
S

rc
4

24
.S

rc
242.

S
rc

2

22
.S

rc
22

Fi
g.

 1
9

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

A
O

L

d
is

ta
n
ce

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Fe

at
he

r
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

0
.4

1
0

0
0

-6
.3

0
0

0
0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
13

:5
2

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



20/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

24
.S

rc
242.

S
rc

2

22
.S

rc
22

4.
S

rc
4

Fi
g.

 2
0

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

A
O

L

ra
d
iu

s
T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Fe

at
he

r
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

5
0

0
0

-6
.3

0
0

0
0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
13

:5
2

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



21/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

24
.S

rc
242.

S
rc

2
4.

S
rc

4

22
.S

rc
22

Fi
g.

 2
1

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

A
O

L

ra
d
iu

s
T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Fe

at
he

r
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

5
0
.2

7
0

0
-6

.3
0

0
0

0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
13

:5
3

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



22/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
60

m
0,

80
m

1,
00

m

-1
,0

0m

0,
20

m
0,

40
m

3.
S

rc
3

1,
20

m
1,

00
m

0,
80

m

0,
60

m

0,
40

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

0,
20

m

1.
S

rc
1

4.
S

rc
4

2.
S

rc
2

24
.S

rc
24

22
.S

rc
22

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

Fi
g.

 2
2

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

  P
la

ce
 y

ou
r 

bo
ok

m
ar

ks
 h

er
e 

in
 th

e 
bo

ok
m

ar
k 

to
ol

ba
r 

to
 b

e 
ab

le
 to

 a
cc

es
s 

th
em

 fa
st

. I
m

po
rt

 b
oo

km
ar

ks
 n

ow
…

A
pp

s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

In
ve

rs
e 

G
ai

n

d
is

ta
n
ce

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Of

fs
et

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

0
.3

3
0
.3

0
0

0
0

0
0

0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
13

:5
6

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



23/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

22
.S

rc
22

24
.S

rc
24

4.
S

rc
4

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

2.
S

rc
2

10
.S

rc
109.

S
rc

9

Fi
g.

 2
3

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

In
ve

rs
e 

G
ai

n

d
is

ta
n
ce

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Of

fs
et

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

0.3
29

99
91

0
.3

1
4

0
0

0
0

0
0

0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
14

:0
0

19
.0

2.
20

18

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



24/25

i

-1
,0

0m
-0

,8
0m

-0
,6

0m
-0

,4
0m

-0
,2

0m
-0

,0
0m

0,
20

m
0,

40
m

0,
60

m
0,

80
m

1,
00

m
1,

20
m

1,
00

m

0,
80

m

0,
60

m

0,
40

m

0,
20

m

0,
00

m

-0
,2

0m

-0
,4

0m

-0
,6

0m

-0
,8

0m

-1
,0

0m

22
.S

rc
22

00
 : 

00
 : 

00
 : 

00
S

la
ve

fp
s 

n.
a.

ch
.3

3

3.
S

rc
3

1.
S

rc
1

10
.S

rc
10

9.
S

rc
9

24
.S

rc
24

4.
S

rc
4

2.
S

rc
2

Fi
g.

 2
4

lo
ca

lh
os

t: 
13

40
/a

pp
s/

S
pa

tia
lS

ou
nd

W
av

e/
m

as
te

ri
ng

A
pp

/m
as

te
ri

ng
A

pp
.h

tm
l

S
pa

tia
l P

ro
du

ct
io

n
M

as
te

ri
ng

A
pp

M
ic

ro
so

ft 
Po

w
er

Po
in

t

Fr
au

nh
of

er
 ID

M
T 

   
P

la
ce

 y
ou

r 
bo

ok
m

ar
ks

 h
er

e 
in

 th
e 

bo
ok

m
ar

k 
to

ol
ba

r 
to

 b
e 

ab
le

 to
 a

cc
es

s 
th

em
 fa

st
. I

m
po

rt
 b

oo
km

ar
ks

 n
ow

…
A

pp
s

m
as

te
ri

ng
4

P
re

P
h
an

to
m

+

+

i

+

-1
2
8
,0

 d
B

f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]
f 
[H

z]

1
0
0

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

0
,7

0
7

Q
Q

Q
Q

Q
Q

Q
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

In
ve

rs
e 

G
ai

n

d
is

ta
n
ce

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

T
y
p
e

E

A
re

a
Of

fs
et

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n
G

ai
n

G
ai

n

A
tt
ac

h
 t
o

M
at

ri
x

6 0
2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

0
.3

1
4

0
0

0
0

0
0

0

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

2
4

1
2 6 0 6 1
2

2
4

6 1
2

2
0

4
0

x

x
14

:0
1

19
.0

2.
20

18

0.3
29

99
91

p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l
p
ea

l



25/25

Fig. 25

z
y

x


