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Subwoofer Array?

* Low frequency producing loudspeakers
(frequency range 30 — 100 Hz)

* Longer wavelength radiates in more dispersed pattern
40 Hz — 28.3 ft ; 5 kHz — 0.22 ft

* Multiple sources of sound waves interfere constructively and
destructively

Low Frequency
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Image source: Institute of Sound and Vibration Research, https://www.southampton.ac.uk/engineering/research/centres/isvr.page



Fundamental Arrays

 Endfire
e Gradient
e Stacked Cardioid



Measurement : g

7 Microphones

A

0°, 10, 20, 30, 40, 50° array @ 25’

180° @ 7 “
* Frequency Response
* Phase Response
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* S.A.D. (Subwoofer Array
Designer) - Merlijn van Veen

V — Temperature = 20,0°C Center Frequency = 2.000 Hz
,Meyer Pressure = 1.013,25 mb Start Frequency = 1.429,7 Hz

und Relative Humidity = 50,0% Stop Frequency = 2.859,4 Hz
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Microphone Calibration

e / X AT-3032
175.8 Hz 0.16 dB_ 10.4° 100 %
Phase ¥

Maximum 17.6° phase offset
2.89 dB at 20.5 Hz




Speaker Calibration

* 1 x Meyer 650-P =
* 2 X Meyer UMS-1P mm =
* 3 X EAW SB120IXR il




Config 1A - Stereo LR
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2 X UMS- P spaced 4’
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Gain (dB)
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Config 1A - Stereo LR

m180°7 M

m Q° 25

= 10°25 &

m 20°25 E




GGain (dB)

Phase (degrees)

100

a0

&0

TO

a0

=1y

40

1207

s0°

-50°

-120°

-180°

Config 1A - Stereo LR

| 30° 25’

m 40° 25’

m 50° 25’




Config 1B - LCR

« 2 X UMS-1P spaced 24’ + 650-P placed center
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Config 1B - LCR
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Gain (dB)

Config 1B - LCR
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2 Speakers

— Endfire
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Config 2A — Endfire 2 Speakers

Front
Physical spacing
Y4 wavelength

Rear
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Config 2A — Endfire 2 Speakers

« 2 X UMS-1P spaced 6'-3%4", Front delayed
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Config 2A — Endfire 2 Speakers
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Config 2A — Endfire 2 Speakers
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Config 2B — Endfire 3 Speakers

¢ 2 X UMS-1P + 1 x 650-P spaced 6-3%4”,
Middle delayed 5.6ms, Front delayed 11.12ms




Gain (dB)

Config 2B — Endfire 3 Speakers
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Gain (dB)

Config 2B — Endfire 3 Speakers
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Config 3 — Gradient

« 2 X UMS-1P spaced 6'-3%", rear delayed, @ switch
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— Gradient

Config 3
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Config 3 — Gradient
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Config 4 — Stacked Cardioid

« 2 Xx UMS-1P, Bottom facing rear, delayed 1.5 ms, @ switch
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Config 4 — Stacked Cardioid
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Gain (dB)

Config 4 — Stacked Cardioid
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2 X UMS-1P at 0° Microphone
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2 X UMS-1P Average of Front Mic Array
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Questions



