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Introduction

* Sound is important in its own
* Heritage sound projects

* How can we use sound?
* Sound scape
* Background
* Narrative
* Interactive

* Whatis a podcast?

* Using sound with Video
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The Scotland’s Sounds netwaork welcomes people from mussums, libraries, community

organisations, archives and private collections who want to work collaboratively to

improve care and acoess to Scotfand's heritage recorded sounds
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What’s In A Name?
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The
Nature
of
Sound

* Conversion of energy into vibrations in the
air (or some other elastic medium)

* Most sound sources vibrate in complex
ways leading to sounds with components at
several different frequencies

* Frequency spectrum — relative amplitudes
of the frequency components

* Range of human hearing: roughly 20Hz—-
20kHz, falling off with age
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Perception
of Sound

Limited range of frequencies: 20Hz to 20kHz

Sound direction
Estimated from:
* Relative volume and phase in left/right ears
*  Perceptual mechanisms
* e.g.close no echo, distant echo

Perceptual mistakes (sound illusions)

e.g. louder sounds of same (low) frequency
perceived as lower pitch

McGurk effect — visible mouth shapes change
perceived vocal sounds.




Waveforms

2

Sounds change over time

e.g. musical note has attack and decay, speech
changes constantly

)

Frequency spectrum alters as sound
changes

Waveform is a plot of amplitude
against time

Provides a graphical view of characteristics of a
changing sound

Can identify syllables of speech, rhythm of music,
quiet and loud passages, etc



Waveforms and Sounds
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Sampling
rate

What is the highest frequency we can reproduce
from a sampled signal?
Answer given by Nyquist & Shannon:
Sampling rate must be twice the frequency of
highest frequency signal we wish to reproduce.
This says 2 things

We loose (or alias) frequencies above half the
sampling rate.

We can reconstruct signals below that rate
exactly

* Given sufficiently good hardware.




Application dependent

sampling

Full range of human hearing up to 20kHz max.

. i.e. needs 40kHz Sampling rate
CD quality (44.1kHz used)
DAT (Digital Audio Tapes) 48kHz

low bandwidth music
Half CD quality e.g. 22.05kHz

Speech
Half again e.g. 11.025kHz

Telephones
3.2kHz




Quantisation
of Sound

16-bits per sample is usually
sufficient

65536 quantisation levels

8-bits per sample OK for speech
256 levels
Course quantisation produces
guantisation noise
Can dither the signal

 Add random noise before
sampling




Sampling and Quantisation of Sound

 Sampling — measuring at discrete time steps

* Quantisation — restricting the value of measurements to
discrete values

Sampling Quantisation




Clipping

*If recording level is set too
high, signal amplitude will
exceed maximum that can be
recorded, leading to
unpleasant distortion

*But if level is set too low,
dynamic range will be
restricted




Compression

* Sampling rate r is the number of samples per second
* Sample size s bits
* Each second of digitized audio requires rs/8 bytes

* CD quality: r =44100, s = 16, hence each second requires just over 86 kbytes (k=1024), each minute roughly
5Mbytes (mono)

* In general, lossy methods required because of complex and unpredictable nature of audio data

* CD quality, stereo, 3-minute song requires over 25 Mbytes
*Data rate exceeds bandwidth of dial-up Internet connection

* Difference in the way we perceive sound and image means different approach from image compression is needed




Perceptually-
Based
Compression

* |dentify and discard data that doesn't
affect the perception of the signal

*Needs a psycho-acoustical model, since
ear and brain do not respond to sound
waves in a simple way

* Threshold of hearing — sounds too quiet
to hear

* Masking — sound obscured by some
other sound










Compression Algorithm

*Split signal into bands of frequencies using filters

Commonly use 32 bands

*Compute masking level for each band, based on its average value and a psycho-
acoustical model

*i.e. approximate masking curve by a single value for each band
*Discard signal if it is below masking level

*Otherwise quantize using the minimum number of bits that will mask quantization noise




MP3

*MPEG Audio, Layer 3
*Three layers of audio compression in MPEG-1 (MPEG-2 essentially identical)

eLayer 1...Layer 3, encoding proces increases in complexity, data rate for same quality decreases

*e.g. Same quality 192kbps at Layer 1, 128kbps at Layer 2, 64kbps at Layer 3
*10:1 compression ratio at high quality

*Variable bit rate coding (VBR)




A few words about audio compression

* analog signal sampled at constant rate * example: 8,000 samples/sec, 256
+ telephone: 8,000 samples/sec guantized values --> 64,000 bps
* CD music: 44,100 samples/sec * receiver converts bits back to
* each sample quantized, i.e., rounded analog signal:
* e.g., 28=256 possible quantized values * some quality reduction
 each quantized value represented by bits Example rates
* 8 bits for 256 values e CD:1.411 Mbps

* MP3:96, 128, 160 kbps

* Internet telephony: 5.3 kbps and
up
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Recording sound

e Sound capture

* Microphones

* Recording with a computer
e Recording with a phone

* Recording with a recorder




* Microphone — electromagnetic pickup

* Physical movement (due to sound) of
magnet produces oscillating magnetic
field.

S O u n d * Oscillating magnetic field induces

electrical current

C a t re  Microphone may have larger frequency
p u response than human ear

* Need to filter these out before
sampling.

* Because of dliasing ...




e Lavalier Microphone: Aural

* Condensor mics: Studio recording
* Dynamic Mics: Live recording

* USB Mics: Streaming

* https://ehomerecordingstudio.com/types-of-
microphones/

Microphones
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Editing
sound

* Select

* Delete

* Copy

* Paste

* Creating new tracks
* Merging tracks

* Export

e Save
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Processing
sound

* Amplification

* Compression

* Noise removal

* Adding a bit of echo
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Moise Reduction

Step 1

Select a few seconds of just noise so Audacity knows what to filter out,
then click Get Moize Profile:

E et Moise Profile i

Step 2

Select all of the audic you want filtered, choose how much noise you want
filtered out, and then click "OK' to reduce noize.

Noise reduction (dB): | 12 |

Sensitivity: | 6.00 |

Erequency sroothing (bands): | 3 |

Moise: (8 Reduce () Residue

OK Cancel e
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Moise Reduction

Step 1

Select a few seconds of just noise so Audacity knows what to filter out,
then click Get Moize Profile:

Noise reduction B

Step 2

Select all of the audic you want filtered, choose how much noise you want
filtered out, and then click "OK' to reduce noize.

Noise reduction (dB): | 12 |

Sensitivity: | 6.00 |

Erequency sroothing (bands): | 3 |

Moise: (8 Reduce () Residue

OK Cancel e
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Sharing

* Creating a podcast
* Soundcloud

* Using with Video

* Facebook

* YouTube
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https://www.youtube.com/watch?v=VJupvsisOUM

Sharing with Facebook
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Audio
resources

Free sound resources

Unlocking our Sound Heritage

Scotland’s sounds

Tobar an Dualchis

Audio recording and editing: Audacity

Music manager and player: Music Bee

Media player: VLC

Social media sound: Sound Cloud

Social media video: YouTube, Vimeo



https://en.wikipedia.org/wiki/Wikipedia:Free_sound_resources
https://scotlands-sounds.nls.uk/index.php/unlocking-our-sound-heritage-uosh/
https://scotlands-sounds.nls.uk/
http://www.tobarandualchais.co.uk/en/more/
https://www.audacityteam.org/
https://www.getmusicbee.com/
https://www.videolan.org/vlc/index.en-GB.html
https://soundcloud.com/
https://www.youtube.com/
https://vimeo.com/

Audacity:

HOME ABOUT - DOWNLOAD ~ HEF - CONTACT ~ GET INVOLVED ~

DONATE COPYRIGHT

Free, open source,
cross-platform _
audio software =T

Audacy & on cbsytc-isie, MuEiDeR ddciq waitdr
and recorden fof Windows, racss, GRUILINux and|
wn-r obemmg 2 T i —

Developed by a:group of m!urte«_efs as open source |

Cecumantanar

A LOAD OF FEATURES




@ MUSICBEE = DOWNLOAD ADDONS  FORUM  HELP-

The Ultimate Music Manager and
Player

kBes makes (teasy 1o manage find and pliy music files an yooe

£
!

Get MuscBes, you will néver go back, And it's frasl
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v Plays everything - Filss, Discs, Webcams, Devicas and Streams

v Plays most codecs with no codec packs needed - MPEG-2 MPEG-4 H 204 MKV,

WebM WMV MF3
v Runs on all plattorms - Windows, L, Mac OS5 X Unix, 105 Androxd

v Completely Free - no spyware. o ads and no usst tracking

v Add skins
' Create skns wilh VLC skin editor

v nstal extensions
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Solutions -

Bring people
together with video.

Create high-performing videos, qo live. collaborate with your
team, and share anywhers

Workf low Strateg s

Jpandons (Rt
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o

'
et el

Live stats

Watching now Peak viewers

562 314

Total plays Aversge view time

7 371 !
% S0 Just add Live.

Live Chat

1.108 mambeey

Capture any moment with reliable, professional live streaming.
Go live «+

Connect your entire team on one secure. enterprise-level video
platform

Get Enterprise »



Video Resources

e Avidmux

* Blender

* Kdenlive

* VLC Media player
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Logm nspration Product

Bring people
together with video.

Create high-performing videos, go live. collaborate with your

team, and share anywhers

Workf low Strateg s

Jpandons (Rt

I

| hr dela

o

|
et el

Live stats

Watching now

562

Total plays

768

Live Chat

Peak viewers

314

Aversge view time

25:37:18

1.108 mambeey

Just add Live.

Capture any moment with reliable, professional live streaming.
Go live -+

Connect your entire team on one secure. enterprise-level video
platform

Get Enterprise »
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