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Voice and Technology:
Recording the Voice

Why Record? - Source/Location/Listener
Microphone considerations
Microphone correction
Current Recording Technology:
Portable digital recorders
Recording software
Vocal Processing:
Corrective
Creative
Virtual Acoustics




Why Record:
The Source

Solo voice or multiple sources?
Spoken or sung?
Male or Female or a balanced mix of both?

What backing, in terms of either music or general
background sound/noise will accompany the voice?

Is it possible or desirable to position microphones close
to the source, or must they be out of sight?

Listen also to the sound quality of the voice — is it for
instance particularly sibilant?

Are there any other problems or “features” that you
should make a note of?

Why Record:
The Location

Is it possible to exert some control over the environment
— can time/location of the session be altered to suit?
Large or small, reverberant or “dry” sounding?

If there are some imposed limitations, what can be
anticipated that might be optimized or compensated for?
These characteristics might extend to the surroundings of
the space — is it outside or inside?

Extraneous noise? All the time - air conditioning (could it
be turned off?); traffic noise (recording at night?). On
occasions - church bells chiming the hour (turned off?).




Why Record:
The Listener - what the recording will be used for

Pop or classical choral recording?

Live vocal sound reinforcement - pop concert or public
address.

Recording voice for research or analysis purposes.
Fundamentally important to consider the application to
which the final vocal recording will be put.

Where will it finally end up, how will it be auditioned, who
will be doing the auditioning, and why?

Microphones:
Choosing and Using

http://www.shure.com/

http://www.neumann.com/

http://mwww.soundfield.com/




Microphones:
Directionality

Microphones:
Frequency Response
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Microphones:
Frequency Response

dB

+20

+10

0

u”‘

-10

Hz

-20

20 50 100 200

dB

500 1k 2k 5k 10k 20k

+20 7]

+10

0 7cm ¥

ﬂ"’

-10

Hz

=20

1
|
1
|
I
T
20 50 100 200

500 1k 2k 5k 10k 20k

Microphones:
Frequency Response

http://www.antares.com/

—a “Good” Microphone?




Recording:
Options for Digital Recording

http://mwww.shure.com/

2-Track Recording:
Edirol R09

http://www.edirol.net/

24bit/48kHz + mp3
Battery powered.
Cheap SD Media
Small

£260




2-Track Recording:
Zoom H4

24bit/96kHz + mp3

Battery powered.

Cheap SD Media

Good Mic Preamps + 48v
4-track Mode + Onboard Effects
USB Computer I/O

Generally well liked

£230

http://www.zoom.co.jp/english/products/h4/

2-Track Recording:
M-Audio Mircotrack

24bit/96kHz + mp3
Rechargeable.

CF Media

Small

Only basic mic + preamps
Digital In

£200

http://mww.m-audio.com/




Podcasting Your Recordings

http://www.apple.com/itunes

Working with Voice Recordings:
Audio Editing - Audacity:

[ . -

http://audacity.sourceforge.net/




Working with Voice Recordings:
Audio Editing - Wavosaur :

http://www.wavosaur.com/

Working with Voice Recordings:
Multitrack - Reaper:

http://reaper.fm/




Vocal Processing:
Corrective and Creative

http://mwww.shure.com/

Antares AutoTune :

The plug -in that launched a thousand pop stars...

Hailed as the “holy grail of
recording” by Recording
Magazine.

The biggest selling audio
plug-in of all time.

¢
http://www.antares.com/
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Antares :
Additional Vocal Processing Options - THROAT

Modification of the glottal
waveform.

Stretch, shorten, widen,
constrict the vocal tract.

Graphical throat shaping at

five points along the length.

Breathiness: subtle,
raspiness, to a full whisper.

¢

http://www.antares.com/

Antares :
DUO/CHOIR

@ @ @ @

http://www.antares.com/

11



TC-Helicon
http://www.tc -helicon.com /

Suppose You Have No Singer?
Vocaloid and Cantor

http://www.vocaloid.com/ http://www.virsyn.de/
& g4
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Virtual Acoustics

w | Guitar

Guitar +

Room

Measurement System

5-Channel, 1xB-format (4 channels) + 1xMono, 96kHz, 24bit recording.
Automated turntable is triggered via DAW, measuring at 5° intervals.
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Soundfield Microphone

SPS422B: 4-channels of B-format direct to PC via RME audio hardware.
Mounted on boom arm, 1.5m high, 1m from centre axis of turntable.

Additional Mono Cardioid:
Neumann KM140

10.4cm from centre axis, one half of ORTF pair at 110°spaced at 17cm.
Measurements also made with KM140 at 1m from centre axis.
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Sound Source:
Omni - or Directional

S30D is an active digital monitor capable of 24/96 via AES/EBU input.

Smooth extended flat frequency response and directional characteristic.

Site 1:
St Andrew’s Church, Lyddington

AJs:Volume (Chancel): 59m?3 (Good : 120m3)
AJs:Volume (Chancel+Nave): 138m3  (Poor: 230m3)
AJs:Volume (Chancel+Nave+Aisles): 221m3
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Results - Site 1:
St. Andrew's Church

&5

Results ( StAC):
Predicted Helmholtz Resonance

Acoustic Jar Helmholtz Resonance:

_c A
= iey

Quality Factor:

L¢3
= V x —
Q p/

Predicted values:
f, = 245Hz
Q=37
Bandwidth = 66Hz
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Results ( StAC):
Jar Frequency Response Analysis

200-400Hz frequency response for Test 5 and Test 6.
Up to 20dB attenuation between 270 and 370 Hz.
f, seems closer to 280Hz than 245 Hz (predicted).

Results ( StAC):
1ISO3382 - T30

The nave is more reverberant than the choir/chancel area.
AJ4 blocked demonstrates negligible difference.
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Results ( StAC):
Clarity and Speech Intelligibility

Speech intelligibility is worse in the nave than the chancel/choir.

AJ4 blocked again demonstrates negligible difference.

The rise in C50 in 63, 125Hz octave bands is outside of the active
frequency range of the jars.

Jars do not act to improve perception of speech for congregation.

Site 2:
The Hamilton Mausoleum

Guinness Book of Records — Longest “Echo” of any building at 15s [1994].
Constructed between 1842 and 1858, from marble and sandstone.
36m high with two spaces, a crypt and a much larger chapel.
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Results - Site 2:
Hamilton Mausoleum

oo

Results (HM):
1ISO3382 - T30/C50

Hamilton Mausoleum claims a record-breaking “Echo” of 15s.
T30 for whole RIR — 15.0s

T30 averaged over octave bands — 11.2s

T30 at 1kHz — 9.32s
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Site 3:
Maes Howe, Orkney, Scotland

There is some speculation as to whether the resonant acoustics of
these small spaces influenced their use in terms of ritual and day-to-
day interaction.

They often demonstrate strong standing wave effects in the 90-
120Hz region, well within the lower male vocal range.

Site 3:
Maes Howe Interior

Dated as 2750BC.

The exceptionally well cut and
dressed stones result in many
strong resonances below 200Hz.

Helmholtz Resonance at 2Hz.
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Results - Site 3:
Maes Howe, Orkney

&

Results (MHO):
ISO3382 — T30 and C50

Average T30 value is 0.55 - 0.57s.
Peak at 125 Hz and corresponding dip for C50 is significant.
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Results (MHO):
Modal Analysis

20-250 Hz frequency response analysis from W-channel RIR, with
Soundfield Mic. locus of movement a circle of radius 0.104m.

Significant peaks at 45, 90, 110, 120, 130, 145Hz.
Will act to increase T30 decay time in these regions.

Results (MHO):
Source Modification

70-200Hz frequency analysis for synthesized vocal sounds before and
after convolution with MH4 W-channel RIR positioned at 180°.

Narrow peaks evident at 110, 120, 130 Hz corresponding to previously
identified room modes.
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Site 4:
York Minster

One of the largest and finest examples of Gothic architecture in Europe.

Constructed between 12th and 15th centuries on the site of the Norman
cathedral which was in turn built on the foundations of the Roman forum.

160m x 76m x 27m (L x W x D) - approx.

Results - Site 4:
York Minster

&
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Results (YM):
ISO3382 T30/Spatial Impression (1 -LF)

Peak T30 value is 7.25s at 250Hz.

T30 for RIR is 6.4s; averaged over octave bands is 5.1s; 6.1s at 1kHz.
Largest space surveyed to date; longest source-receiver distance; high
level of spatial envelopment and most diffuse space, indicated by 1-LF
value.

Site 5:
Terry's Chocolate Factory,York
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Site 6:
The Reactor Hall, KTH, Stockholm

Applications:
Reconstructing Coventry Cathedral
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www.SpACE -Net.org.uk

Convolution Applications:
Anechoic Source Material
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Convolution Applications:

http://www.knufinke.de/sir/index.html

Thank You For Your Attention...

Damian Murphy
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