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Goal

Simulate basic distance and position driven acoustic properties including stereo
panning, inverse-square law, and Doppler effect.

Notes

- Forthis model to more accurately respond to relative velocities and not be
affected by framerate, the comparison of distance to last distance in the
Doppler formula should be replaced with a velocity comparison scaled by
Atime.

- The volume scale formula modifies the powers of the inverse-square law to
better fit gameplay, tuned to accentuate the volume ramp the distance
between the source and listener is either very small or greater than one
screen width. When the distance is between these ranges, the change in
volume with distance is less dramatic.

Algorithm

Driving Data:

- Relative positions of source and listener objects

Logic:
Each frame:

- Setthe stereo pan as a proportion of horizontal distance to camera bounds
width.

source x — listener x
width

pan =
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where pan controls left/right stereo balance, with -1 being fully left and
1 being fully right, source x is the source’s x position, listener x is the listener’s x
position, and width is the width of the camera bounds.

- Ifthe horizontal distance between the source and listener is less than two
screen widths (scaled by a given parameter):
- Scale volume with the following function:

. . 3
(width—distance) + 0.5

volume *= 3
(2 * width)

where volume scales the output volume from O-1, distance refers to the
2-dimensional distance between the source and listener, and width is the
width of the camera bounds.

- Offset frequency with the following function:

Adistance

frequency —= (2 * width)

where frequency offsets the sound’s frequency multiplier, Adistance
refers to the change in 2-dimensional distance between the source and
listener this frame, and width is the width of the camera bounds..

- If the horizontal distance between the source and listener is greater than two
screen widths (scaled by a given parameter), set the source volume to O.
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Figures
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Linear relationship between pan and horizontal distance between the source and

listener.

source x — listener x

pan = width

Volume Scale

Volume Scale Over Distance

0.6

0.5

0.4

Volume Scale (0-1)

0.3
02
0.1

&
-2600 -1600 -600 400 1400

2400

Distance (Pixels)

DigiPen

INSTITUTE OF TECHNOLOGY

Copyright © 2022 DigiPen, All rights reserved.



W Positional Sound \Vaa\:\‘\:\%%\\\\:s

Relationship between volume scale and distance between the source and listener.

(width—distance) :

volume *= 3
(2 * width)

+ 0.5

Frequency Offset

Frequency Offset Over Change in Distance
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Linear relationship between frequency scale offset and distance between the source
and listener.

Adistance

frequency —= ol

Note that because the calculation result is subtracted from the frequency multiplier,
the audible result is the inverse of the illustration above.
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