WO 2021/180940

1/13

(8)

Listener!

SUBSTITUTE SHEET (RULE 26)

PCT/EP2021/056365



PCT/EP2021/056365

WO 2021/180940

2/13

eg 0

1080 o1WeuAp

199[q0 1Bl

00 WM WYIN~ 1A |
00 INOYIM VYN~ g _a%m:
W [ 4
YV,
(08) =
(02):

00 UM 'SYYINy

Eosom /A

-
1
0Q sog_; m<<_>_\ \ __
0Q UM Sy

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/056365

WO 2021/180940

3/13

“IvVI
G 3903
VY
G 3903

VVYIN
¢ 3904

5081 g

€ 4904

5-02-L g

/3904

qg 614

‘SYYIN
1 3903
'SYYIN
100 yum
1 3903
SYVYIN 1 0Q oYM

1 3904

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/056365

4/13

WO 2021/180940

SUBSTITUTE SHEET (RULE 26)

AL L euas] B
(¥) () e (@)oot
(€) (9) N 9@:
@ : W oD 7 (Y
D 8) T - o



PCT/EP2021/056365

7 "0

5/13

WO 2021/180940

SUBSTITUTE SHEET (RULE 26)

i1oug)si b9
@
a|BuyauslsIuIA
(¥) (1)
—~—4
(€) g TH
(2) (G1)
N m_@=<emxm_>_wx.r..€ (91)

d 00¥ Yled

.



WO 2021/180940

Precomputation step()

Set tracer with meshes for occlusion test

.

f Compute potential diffraction edge list by )
kinternal angle between two adjacent triangles

f Precompute possible diffraction paths
by edges, triangles, and angles

Run time step()

Get a source and listener position data

Do direct path occlusion test between
a source and a listener

¢ If occluded?

Find visible edge list from a source and
| 2 listener: ,edgelList_src, edgeList_listener”

( Validate the paths starting from one of the )

edgelList(src) and ends at one of the
edgelist(lis)

-
Update a source location by rotating with
respect to associated edges and update the

L diffraction filter from UTD model database )

r

Binaural rendering and delay line modules

\

Fig. 5

SUBSTITUTE SHEET (

PCT/EP2021/056365
a2
g
204 _—
! input:
1< scene-related geometry/mesh
—~_206 data
I
g
208
I
g
I
~—210
|
:
212
:
!
:
214
!
!
:
~—216
|
i
!
!
218
|
|
!
220
; output:
: > binaural headphone signals
RULE 26)



WO 2021/180940

Precomputation step()

PCT/EP2021/056365

(' Set tracer with meshes for occlusion test ]’\-/204

( Generate potential diffraction edge list based)
on the internal angle between two adjacent
\riangles : if the angle>180, add it to the list,

7

Precompute possible diffraction paths )

I

’\/206 input:

|<—Scene -related geometry/mesh
! data

L by edges, triangles, and angles )

Run time step()

|
( Geta source and listener position data ]':\/21 0
L Z i
|
|

Do direct path occlusion test between )

L a source and a listener )

y i occluded?

\__ aftached to the dynamic object. )

(" Find visible edge list from a source and
@ listener: ,edgeList_src, edgelist_listener”)

(" Validate the paths starting from one of the
edgeList(src) and ends at one of the

\_ edgelist(lis) )

(" Find the interrupted edge locations and )

L additional valid path(s)

( Augment the non-interrupted paths with the

additional path(s)

. J

(" Update a source location by rotating with Y i
respect to associated edges and update the

(1t a dynamic object has changed its location) ;
by translation and rotation, update the edges i~

) .

212

222

™~—214

T™—216

T™~—224

226

~—218

\_diffraction filter from UTD model database /

| 220 output:

1
[ Binaural rendering and delay line modules ]?»binaural headphone signals

Fig. 6

SUBSTITUTE SHEET (RULE

26)



WO 2021/180940 PCT/EP2021/056365

8/13

50—~—0 audio scene

plurality of diffracting objects

\ 4

diffraction path provider
(e.g. storage filled up by  ~—100
a preprocessor)

list of intermediate

audio diffraction paths
source
signal/
position q —~—200
renderer
. —> >
listener position audio output
signals in desired
output format
(binaural, stereo,
51, ..)

to speakers or
for storage or
transmission

Fig. 7

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/056365

WO 2021/180940

9/13

g bl

TYYIN Etlgy WLl SYVIN sa|6ue Aq yied
g-cl g1l g4-/ ! sa|buen Aq yred
| "ou abpa L] "ou afips J "0u 9bpa | "ou abpa sabpa Aq yred
(€ "B1) 00€ Uped
TYYIN chiblgy Ly SYYIN sa|bue Aqg Ured
g-¢l -l q-/ -1 sa|bueny Aq yped
2| ou afips L | "ou abpa J "0u abpa | ‘ou 8fipa sabipa Ag ujed
i (v 1) 0% tpee ]

abpa |eul)

obpa Buies

SUBSTITUTE SHEET (RULE 26)



WO 2021/180940

10/13

determine
128 ~ starting filter information
from source to starting edge

PCT/EP2021/056365

132

2

determine filter
126 —~— information for
the valid diffraction path

determine final filter
130 ~— information from
final edge to listener

combine
e.g. by
multiplying
transfer
functions
in frequ.
domain

|

Fig. 9

SUBSTITUTE SHEET (RULE 26)

filter for
render



WO 2021/180940

source
position

listener
position

pre-stored
list (Fig. 8)

MAAS
MAAL

1113

PCT/EP2021/056365

| geometry information of audio scene

v

determine potential
starting edges for
a specific source
position

102

!

determine potential
final edges for
a specific listener

—~—104

position
L

determine potential
intermediate diffraction

paths from the list

of pre-stored paths

—~—106

l

validate the potential
intermediate diffr. paths,
using angle conditions
MAAS/MAAL

—~—108
>

filter information
associated with

Fig. 10

a valid intermediate
diffraction path

SUBSTITUTE SHEET (RULE 26)



WO 2021/180940

12/13

PCT/EP2021/056365

calculate source calculate listener
" position position L
12 angle w.rt. angle w.r.t. 14
starting edge final edge
compare compare
116 ~— to MAAS to MAAL ~—118
of pot. valid path of pot. valid path
angle angle angle angle
GT LT GT LT
MAAS MAAS MAAL MAAL
4 4
: validity -
test failed test P test failed
2 passed 2
120 122/ l 124
retrieve
filter info —~—126
from list
Fig. 11

SUBSTITUTE SHEET (RULE 26)




PCT/EP2021/056365

WO 2021/180940

13/13

€1-va pue 6-va
Aq (g 1) pue (g) 1Im
93IN0S Pale]o)
vl

*O|10U9)SI

6-YQ AQ (6) Yim
3dIN0S pajejol 4

Ly~

SUBSTITUTE SHEET (RULE 26)



