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Summary of previous weeksSummary of previous weeks

• We have seen some fundamentals of acoustics 
and digital audio processing:
– Sound: its production, propagation and 

perception
– Sonic waves representation and properties: time 

vs. frequency domains (waveform vs 
spectrogram)

–  Sound digitalisation:
• ADC and DAC: sampling rate and bit depth
• Aliasing, quantisation noise
• Audio file formats

– Audio in and out:
• Microphones
• Mixing consoles or soundboard
• Loudspeakers
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Digitalising soundDigitalising sound

Overview of the audio 
digital recording and 

playback chain
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Sound – Frequency spectrumSound – Frequency spectrum

• Spectral analysis is done with the Fourrier 
transform:

Fourrier transform

Frequency-domain 
spectrum

Time-domain 
waveform
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Basics editingBasics editing

• The art of editing requires the ability to “see” 
the whole and build toward it while it is still in 
parts

• Linear editing: the edits are made sequentially; 
cut-and-splice editing
– Analog audio tapes (SFU Burnaby)
– Film
– Digital tapes 
– Destructive editing (loss of quality at each copy - 

noise level gets higher at each dubbing)
• Non linear editing: the edits can be made in any 

order 
– Software edition tools: ProTools
– Usualy, non-destructive editing
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From linear to non-linear editingFrom linear to non-linear editing
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Dynamic RangeDynamic Range

• We use dynamic range or SNR 
to describe:
– The ratio of the loudest possible 

undistorted sound to the 
quietest or to the noise level of 
a microphone or loudspeaker. 

– The human earing skills have a 
dynamic range around 120 dB 
SPL

– In digital audio, the maximum 
possible dynamic range is given 
by the audio bit depth (see 
signal-to-noise ratio).

   The higher the ratio, the less obtrusive 
the background noise is.
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Audio editingAudio editing

• Various operations on sound files:
– Volume/gain/amplitude modulation
– Cutting: fade in fade out and zero crossing
– Normalising
– Compression/Expander
– Reversing
– Effects:

• Distortion
• Time domain effects:

– Phaser, Flanger
– Chorus
– Time shifter
– Delay

• Frequency domain effects
– Filters
– Equalisation
– Pitch shifter
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Editing and MasteringEditing and Mastering
• Editing (editing window): 

– Loading sounds, cutting them, preparing them
– Sequencing
– Adjusting levels, pans, introducing effects

• Mastering (mixing window):
– Apply noise reduction to eliminate hum and hiss.
– Adjust stereo width.
– Finalise track levels and equalize audio between tracks.
– Add local or global ambience: reverberation, ...
– Dynamic expansion.
– Dynamic compression.
– Peak limit the tracks.

• Bouncing:
– Choosing export format 
– Selecting the portion of the timeline to export
– Export sound file
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Today's lectureToday's lecture

• Introduction
• Reverberation 

– Sound propagation
– Plates
– Digital reverb
– Convolution

• Next Week
• Listening session
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Sound PropagationSound Propagation
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Sound PropagationSound Propagation

Standing waves

Philippe Pasquier, September 2008IAT-380 Sound Design 15

Sound PropagationSound Propagation

• Sound waves are bouncing on 
physical obstacle
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Sound PropagationSound Propagation

• When sound hits a surface:
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Sound PropagationSound Propagation

• Diffraction
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Sound PropagationSound Propagation
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Sound PropagationSound Propagation

• Acoustic “life cycle” is made of three phases:
– Direct sound: reach the listener first and give 

information about the sound location (distance, 
angular position, ...)

– Indirect sound: after it reflects
• Early reflections
• Reverberant sound: random, multiple and blended 

reflections of sound
– The precedence effect:

within 20ms the direction
perceived is the one of 
the direct sound

– The temporal fusion effect:
within 20ms, the reflections
are perceive as part of the 
sound
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ReverberationReverberation

• Reverberation time: the time it takes for the 
sound to die away to a level 60 decibels below 
its original level
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Reverberation TimeReverberation Time
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Reverberation TimeReverberation Time
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ReverberationReverberation

• Rooms with reverberation above 1 second are 
considered “live” while rooms with 
reverberation time bellow 500ms are 
considered “dry” or “dead”

• The idea is to record sound in a non 
reverberant place (sound studio are typically 
“dead”) and to add reverberation during mixing.

• Rationale:
– Adding reverberation is easy 
– Removing reverberation is nearly impossible

• The sound before reverb is called “dry” and the 
one after “wet”
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ReverberationReverberation

• Reverberation:
– is a time signal processor (as delay and time 

shifter)
– is different from echo (only one or a small 

dicrete number of repetition)
– Add depth, spatial dimension to the listening 

experience
• There is a variety of ways to generate 

“artificial” reverberation:
– Plate reverberation
– Spring reverberation 
– Acoustic Chamber
– Digital Reverberation
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Plate ReverberationPlate Reverberation

• Mechanical-electronic 
device:
– Thin steel plate 

suspended under 
tension in an enclosed 
space

– A moving coil driver 
(speaker) vibrate the 
plate and a contact 
microphone (or two for 
stereo)

– Create long reverb 
(above 2s) with nice 
bright delay
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Spring reverberationSpring reverberation

• A spring reverb system uses 
a transducer at one end of a 
spring and a pickup at the 
other, similar to those used in 
plate reverbs, to create and 
capture vibrations within a 
metal spring. 

• Guitar amplifiers frequently 
incorporate spring reverbs 
due to their compact 
construction and low cost. 

• Spring reverberators were 
once widely used in semi-
professional recording due to 
their modest cost and small 
size.
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Acoustic Chamber ReverbAcoustic Chamber Reverb

• Room or space with highly 
sound reflective non-parralel
surfaces with two directional 
microphones (for stereo) and 
a loudspeaker

• Quite expensive!
• Create a very natural effect!
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Digital reverberationDigital reverberation

• Hardware or software device that emulates 
reverberation by adding delayed and attenuated 
copy of the original signal to it.

• Very efficient, can even simulate the other 
types of reverberation

• There are a wide variety of digital 
reverberations

• Convolution reverbs:
–  are using an impulse response, that is, a 

recording of the reverberation that is caused by 
an acoustic space when an ideal impulse is 
played.

– Achieve realistic simulations of actual spaces
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?
“Music is the poetry of the air.”

 Jean Paul Friedrich Richter
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Your lab this weekYour lab this week

• Andrew Hawryshkewich will 
drive you through the lab. 

• We will pursue the learning 
and practice of Pro Tools

• You will refine your sound 
editing skills

• You will continue to explore  
the various plugins available

• You will see how to master and bounce your 
project and export it as a single WAV file.

Finalizing your project
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For Next WeekFor Next Week

• Finalize your first project!
– TA-Hours: Andrew (your TA), will now be available 

weekly on Tuesdays, from 10-12AM in room 3020 
for 'TA Hours'. 

– Put the CD (with your name and student number on 
it) in the course assignment box (on the third floor) 

– The deadline is Wednesday 1st October 2008
• Readings:

– Walter Murch, Clear Density – Dense Clarity, 10 
Pages (in your coursepack).

We will start looking at sound 
for moving images.
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?
“I like to listen. I have learned a great deal from listening 
carefully. Most people never listen.”

 Ernest Hemingway 
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Today's active listening sessionToday's active listening session

• Musique concrète (French; literally, "concrete 
music"), is a style of avant-garde music that 
relies on recorded sounds, including natural 
environmental sounds and other noises that are 
not inherently musical, to create music.

• Pierre Schaeffer (1910-1995) coined the term 'musique 
concrète' to describe a music made 'concretely' by 
working directly with sounds, as against music made 
'abstractly' by working with symbols for sounds (as in a 
musical score). 

• Today, we will finish our exploration of musique 
concrete.
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Music ConcreteMusic Concrete

•"Which is more musical: a truck passing by a 
factory or a truck passing by a music school?" 
•John Cage (1912-1992): the most influencial 
American composer, involved in: 

● Chance music, music Concrete
● Performative art and ready 

made: Fluxus
● Modern Dance (Merce Cunningham)

•Theorist and pedagogue
•Water Walk (1959): the materials required are all 
related to water. Some examples: Bath tub, toy 
fish, grand piano, pressure cooker where steam 
is being released, ice cubes and an electric mixer 
to crush them, rubber duck, goose whistle, 5 
radios, etc.
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• Luc Ferrari (1929-2005): one 
of the important figure of 
music concrete. 

• Co-founder of the GRM 
(Groupe de Recherche 
Musicale) with Schaeffer.

• Hi work illustrate pretty well 
the idea (enonciated by John 
Cage) that: “music is all 
around us if only we had 
ears”.

•
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Acoustic Ecology Acoustic Ecology 
• Acoustic Ecology (soundscape 

ecology) aims "to document and archive 
soundscapes, to describe and analyze 
them, and to promote increased public 
awareness through listening and critical 
thinking". 

• Acoustic ecology studies started in the late 
1960s with R. Murray Schafer and his 
team at Simon Fraser University 
(Vancouver, Canada) as part of the World 
Soundscape Project. 

• The first study produced by the WSP was 
titled The Vancouver Soundscape 
("depicting ocean, harbor and other 
sounds from sites throughout the city and 
environs"). 

• In 1993 the members of the by now large 
and active international acoustic ecology 
community formed the World Forum of 
Acoustic Ecology. 

http://www.sfu.ca/sonic-
studio/handbook/
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Barry Truax (Pr. SFU)Barry Truax (Pr. SFU)
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?
“To listen is an effort, and just to hear is no merit. 
A duck hears also.”

 Igor Stravinsky 


