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OBTAINING A VOXEL-BASED REPRESENTATION OF THE
THREE-DIMENSIONAL AUDIO SCENE, INFORMATION ON A LISTENER
5201~ LOCATION OF A LISTENER (102) IN THE THREEDIMENSIONAL AUDIO
SCENE, AND INFORMATION ON AN AUDIO SOURCE LOCATION OF THE

AUDIO SOURCE (101) IN THE THREE-DIMENSIONAL AUDIO SCENE

!

APPLYING A RAY DIRECTION PATTERN TO ONE OR MORE
$202 POINTS (103) ON A CONNECTING LINE BETWEEN THE AUDIO
N SOURCE LOCATION AND THE LISTENER LOCATION TO OBTAIN,
FOR EACH OF THE ONE OR MORE POINTS, A PLURALITY OF
RAYS ORIGINATING AT THE RESPECTIVE POINT

!

$203 DETERMINING A SET OF COLLISION VOXELS BASED ON THE
N PLURALITY OF RAYS AND THE VOXEL-BASED
REPRESENTATION OF THE THREE-DIMENSIONAL AUDIO SCENE

!

DETERMINING EARLY REFLECTION TRAJECTORIES BASED ON
THE SET OF COLLISION VOXELS, THE LISTENER LOCATION, THE

5204 -
AUDIO SOURCE LOCATION AND A GEOMETRICAL VALIDITY TEST
r—- SELECTING A SET OF ACOUSTICALLY MOST 1
' RELEVANT EARLY REFLECTION TRAJECTORIES :
$205 /IL FROM THE EARLY REFLECTION TRAJECTORIES (106) ]
[F—m—m—————— — i _____ 1

P OUTPUTTING THE EARLY REFLECTION TRAJECTORIES (106)
S206 L _ FORRENDERING OF THE THREE-DIMENSIONAL AUDIO SCENE |
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DETERMINING ONE OR MORE INTERSECTIONS
S301~] BETWEEN EACH RAY OF THE PLURALITY OF
RAYS AND THE OCCLUDER VOXELS (105)

!

FOR EACH RAY, DETERMINING AN OCCLUDER VOXEL
(105) CONTAINING AN INTERSECTION CLOSEST TO
S302 | THE ORIGIN OF THE RESPECTIVE RAY AS A COLLISION

VOXEL (104) IN THE SET OF COLLISION VOXELS

FIG. 15

FOR EACH COLLISION VOXEL IN THE SET OF
COLLISION VOXELS, DETERMINING WHETHER
THE COLLISION VOXEL CAN PRODUCE A
GEOMETRICALLY VALID REPRESENTATION
OF A FIRST-ORDER REFLECTION

|~ S401

v

IF THE COLLISION VOXEL CAN PRODUCE A
GEOMETRICALLY VALID REPRESENTATION OF
A FIRST-ORDER REFLECTION, DETERMINING A
PATH CONNECTING THE LISTENER LOCATION

AND THE AUDIO SOURCE LOCATION VIA THE
RESPECTIVE COLLISION VOXEL AS AN EARLY
REFLECTION TRAJECTORY

™-5402

FIG. 16
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FOR EACH COLLISION VOXEL IN THE SET OF
S501 COLLISION VOXELS, DETERMINING A PATH
™ CONNECTING THE LISTENER LOCATION
AND THE AUDIO SOURCE LOCATION VIA
THE RESPECTIVE COLLISION VOXEL

'

FOR EACH PATH, DETERMINING THE PATH
3502 1 AS AN EARLY REFLECTION TRAJECTORY
IF THE PATH IS GEOMETRICALLY VALID

FI1G. 17
i
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FIG. 18



