CS234 Audio Lecture 1

Sound Waves and Microphones

PSYCHOPHSICS OF SOUND

1. Soundwave 

vibrational disturbance that creates pressure waves through the air which are perceived as sound via the ear & brain
Components:

· Frequency: no of times sound wave vibrates in 1s (cps / Hz)

Pitch: relative tonal highness/lowness of sound. (Ears perceive frequency as pitch.)

Range of human hearing: (intrasonic <) 20hz – 20khz (> ultrasonic) or 10 octaves

· Amplitude: loudness, size of soundwave (dB)

Ears perceive amplitude as loudness
· Velocity: speed of soundwave increases or decreases according to feet of degrees F.

· Wavelength: every frequency has a wave length; distance determined by 1 cycle of compression-rarefaction

· Acoustical phase: time relationship between two sound waves (degrees)
(Waves in phase increases in amplitude; out of phase deceases amplitude)

· Timbre: tone quality or ‘colour’ of a sound

Most sounds consist of several different frequencies that produce complex waveform.

· Sound envelope: 

4 stages of sound: attack, initial decay, sustain, release (ASDR)

2.  Psychoacoustics
· Cognitive dimension: our understanding of the sound source when it reaches the brain
· Affective dimension: our emotional reactions to sound & stimuli

· Holistic dimension: impact of sound stimuli on listeners.

 

MICROPHONES

1. Microphones

Pickup patterns: Range of directions which mic is designed to pick up sound well.

· Omnidirectional:
All directions.

Less sensitive to handling noise & wind.

Suitable for ambient sound (atmos) 

e.g. location shots require 1-2 mins

· Unidirectional: 
Pick up from front, rejects side and rear.

Also called shotgun mics (long, thin)

Narrow-angled cone shape (super-directional/hyperdirectional) to broader angle of receptivity, all the way to cardiod pattern.

Suitable for picking up specific sounds, from considerable dist.

e.g. drama

Frequently mounted on booms (close to subject w/o being seen)

Shock mounts (sensitive to handling noise)

Point in sync to source

· Cardiod:

Broad pickup pattern; well from front and uppersides.

e.g. handheld, street-style interview

Note: 
(1) Mic is hot all over, reproduces handling noise

(2) Point in sync to source

Proximity effect: 

exaggeration of bass frequencies (lower tones) in sound recorded.

· Bi-directional: 
Picks up well from 2 large opp sides, rejects 2 thinner sides, top and rear.

Good for table / hanging mount for stationary interviews e.g. radio show

· Personally mounted mics: 

· Lavalier 
Omnidirectional

Limited reach

Mic placement important

(reduce changes in recording level by shifting mic further away from mouth)

· Radio

transmitter sends sound signal via radio frequency to separate receiver, 

attached via cable to camera’s mic in socket.

Pro: 
For difficult situations (e.g. musicals)

Cons:
Batteries wear down quickly & prone to interference

Reach: 
How far can mic be but still obtain good quality sound.


Handheld cardiods have limited reach; shotgun mic has longest reach.

Response Characteristics: 
How well they can produce sounds of different frequencies.

· Poor in high frequency range: produces muddy recordings (reproduces sibilance, like ‘t’ & ‘s’, which occurs in higher frequencies

· Poor at low frequencies: produces thin sounds (sounds toppy coz overdose in high f)

2. Microphone Construction

· Dynamic: 
uses diaphragm

No power supply

Robust, inexpensive

· Condenser:
Uses diaphragm & fixed metal plate

Requires power (battery in mic/adaptor to AC supply/phantom power from mixer)

More sensitive, less shock resistant

3. Choosing the right microphone for the job

Location

4. Having the Right Connections

· Audio connectors

· Mini or 3.5mm

· Phone or 6.5mm

· XLR (cannon) 3 pin

· Cables

· RF: picture & sound

· Video

· Audio

· Multiple signal

5. Connector & Cable Care

Check for faults

6. Location Sound Recording

· Get in close (reach of mic, background noise)

· Signal-to-noise ration (Good ratio: strong signal dominating background noise)

· Recording levels

· Automatic Level Control (ALC): 
ensure good level of signal is recorded by camera

Clamp down overly loud; boost low signal

· Audio limiter: 
prevents recording level of signal from going into distortion range (too high)

Hazard! If set audio input level when limiter is switched on. When signal is too high, VU meter shows no distortion.

· VU meters (volume unit)

· Setting the audio input levels: 
Switch off ALC. 

Manual adjustments using VU meters / PPMs 

(peak program meters)

· Monitor levels: 
does not affect recording level. Only for comfort of sound operator.

· Stereo: 

Normal: longitudinal, edge of tape

Hi-fi: recorded in video track, better sound quality

Both: If hi-fi goes wrong, normal audio acts as back-up.

7. Microphone Handling Techniques

· Mic handling noise:
Touching mic along surface/cord causes noise.

Omnidirectional less sensitive to noise & wind.

Uni-directional more sensitive.

· Shock mounts:
Separates surface of mic from hands & buffers mic against movements

· Internal shock mounts

· Boom handling noise (from jiggling cable)

8. Testing & Monitoring

· Rub finger along top of mic – hear grating/rubbing noise.

· Mic battery runs down

· Mic cable starts crackling when mic moved back & forth btw speakers

· Mic extension cable ground out & develop constant buzz.

· Too close to electrical equipment (e.g. refrigerator/air conditioner) or lighting dimmers

- Picks up hum/buzz

9. 5 Tips for Using Cardiods

(1) Keep hand firm & still


(handling noise from rubbing mic/moving cord)

(2) Always point mic at person speaking

(3) Maintain good mic-to-mouth distance
(‘popping’ distortions)

(4) Don’t relinquish the mic




(5) Take extras



(mic, cable, batt)

10. Common Audio Recording Problems

· Wind

Wind gag shields surface of mic from moving air.

· Background

Predictable rhythm (e.g. traffic, cicadas, waves) posts probs in post-production.

Use directional mic & point away from source/Change location!

· Over-adjusting input levels

Increase soft source, but also boosts background noise.

Music has highs & lows.

11. Planning for Post Production

· Clean dialogue  

*impt!

· Sound effects 

Sync sounds enhances sound environmt – authenticity

· Buzz track or room tone: 
General background sound at location

(capture 1-2 mins)

Used in post-production to patch & fill gaps in edited soundtrack

· Atmos track: 

Overall sound of location
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Radio Programming

TRACKLAYING & AUDIO MIXING REVIEW

Mixer Features

· Mic & line inputs

· Input fader

· Master fader

· VU meter – output signal

· Line out

Signals

· Line level – standard signal strength, CD, tape & VTR decks (digital)

· Mic signals are boosted to line level by pre-amps (analogue)

Caliberation

· VU meters on VTR & mixer read same level for the same tone.

· Tone VU = mixer VU = record deck VU

· Record tone for edit continuity

Mixing

· VU meter between 60-100%

· VU above 100% distorts

· “ride the gain” : maintain the optimum level

RADIO PROGRAMMING

Radio language

· Write for 1 person (personal)

· Less formal spoken word: like telling a story to a friend (conversational)

· Communicate directly like a two way conversation

· Practise “YOU” attitude (attract listeners)

· Use culturally appropriate English (esp news segment) – Avoid slang / colloquialism

· Avoid ambiguity (only 1 possible interpretation)

· Be conscious of rhythm of speech: contract words (e.g. don’t)

3 Preliminaries to consider

· Music copyright: producer’s responsibility that returns are lodged with the society representing the artist.

· Handle the music with respect: do not deface by altering through voice-over/effect

· Obligation to ‘life’ music

Hot Clock

· Design a music program on 1-hour clock-face

· Advantages:

· Producer/presenter to see balance of show between music & speech, types of music, spread of commercials.

· Maintain consistency when another presenter takes over.

· Enable format changes to be made with minimum disruption.

· Understand demographics of audience

· Style & tempo of program

· How long listeners will be tuning in – ensure information flow suits

Request Shows

· Remember general audience while giving pleasure to sender of request

· Ensure requested music is available / suitable alternatives

Choosing Music

· Music track length: 2½ – 4 minutes

· Consider item order in relation to 

(1) program style (& music shld suit remarks)

(2) variety of tempo (familiar upbeat, slow, popular. “Start bright, end strong”)

(3) popularity of music (spread it out)

Prefading to Time / Backtiming

· Ensures program runs to time

· Closing signature tune & final announcements can be shortened/lengthen to suit time drift

6 ways of music item TRANSITIONS

1. Straight link

2. Voice over tail

3. Voice over tail with reprise (ideal for early fade out)

4. Segue under speech

5. Voice over tail – establish intro – Voice over to vocal entry

6. Straight segue

Technique…

· Never talk over vocals

· Never critics listener’s choice of music

· Play at least 1 minute

· Avoid running requests together (“roll call”) – Intersperse names with remarks

· Alternate btw general listener & individual lister

DJ Programs

1. Low profile DJ

· Music is paramount

· DJ is unobtrusive

· Occasional station identification & time checks

· E.g. classical music programmes

2. Specialist DJ

· Authoritative (possibly provocative) figure who knows field well

· Anecdotes abt artists, recording sessions, informed comments of performances, comparisons, music.

· Bring alive human interest!

· E.g. jazz, rock, opera, folk

3. Personality DJ (most common)

· Deciding what to say when 

(Jokey remark/comment, listener’s letter, quiz question, phone calls)

· Requires real substance containing interest & variety

· Talk about topics listeners can relate to

· Spontaneity

· Include station identifications, weather, traffic updates, time checks, commercials, other program trailers, news

· Additional program inserts: 
SFX, funny voices, music chords, etc

Rope in other character personalities

Preparing for an Airshift

1. Understand audience demographics

2. Design hot clock with variety

3. Continuous flow of events – Be guided by station’s weekly playlist

4. Follow voice with music

5. Never mix voice and voice

6. YOU attitude

7. Be positive & loyal to station

8. Don’t draw attention to mistakes/slips of tongues

8 types of COMMERCIALS

1. Straight commercial

1 voice straight to listener

2. Multivoiced commercial
2/more voices not in conversation, speak directly to listener

3. Dialogue commercial
in continuous conversation

4. Dramatised commercial
acting out scenario with SFX

5. Device commercial

unusual sound techniques to carry sales msgs

6. Musical commercial

powerful emotional appeal of music

7. Insert commercial

advertisement woven into show

8. Pop-in commercial

10s spots, usu. Sponsorship msg

STYLE AND SOUND IN THE BIRDS

· It is a fallacy to believe that aural techniques are a means of expression inferior to visual ones

· Hitchcock objected to over-reliance on dialogue, not sound

· Sound is a new dimension of cinematic experience

· Hitchcock creates a combined impact of language, music and sound effects

· There is intermingling of their functions

· Sound effects (wind, birds) take the place of music in maintaining atmospheric effect

· Non-cognitive forms of human expression’s (screaming, laughter) value as sound effects as important as their significances are human utterances

· Silence is used to confer (negative) moral values on a character associated with it

· Very precise meanings were ascribed to sound effects, almost functioning like language

· A piece of music is turned into a recurring motif much like visuals or sound effects

· Sounds and images rarely duplicate and often contrast with each other, serving as counterpoint (conjuring – variety, denseness, tension, irony)

SOUND DESIGN

· The process of creating the overall sonic character of a production; ongoing throughout the production process

· The sound designer is responsible for overall sonic complexion

Components of sound structure and their effects on perception

· All sound (speech, music, SFX) are made up of the following:

· Pitch – highness or lowness

· Loudness – loud or soft

· Timbre – characteristic tonal quality

· Tempo – speed

· Rhythm – sonic time pattern

· Attack – way a sound begins

· Duration – how long it lasts

· Decay – how fast it fades

· Basic components of sound structure do not occur separately but together in myriad forms

Functions of sound

· Sound is a formidable agent in communicating cognitive and affective information
· Sound/picture relationship is symbiotic
· Speech – conveys meaning through emphasis, inflection and aural mood
· Narration – direct and voiced over
· Direct – what is being seen or heard
· Indirect – what is being told is not evident in what is shown
· Contrapuntal – counterpoints action to make statement not explicitly carried
· Dialogue – conversation between 2 or more people

· Accent

· Pace

· Patterns

· Emphasis

· Inflection

· Mood

· Sound effects

· Contextual (diegetic) – emanates from and duplicates a sound source

· Narrative – performs and informational function

· Descriptive – sonic aspects not directly connected with main action

· Commentative – makes additional statement about story line

· Functions of SFX

· Focusing attention

· Defining space (direction, distance, position, openness, dimension)

· Establishing locale

· Creating environment

· Emphasizing action

· Intensifying action

· Depicting identity

· Setting pace

· Providing counterpoint

· Creating humour

· Symbolizing meaning

· Unifying transition

· Overlapping

· Lead-in

· Segue

· Music – gives perceptual and aesthetic meaning through melody, tonality, harmony, consonance, dissonance, texture and dynamic range

· Production source 

· Source

· Underscoring

· Functions of music

· Establishing locale

· Emphasizing action

· Intensifying action

· Depicting identity

· Setting pace

· Providing counterpoint

· Creating humour

· Unifying transition

· Overlapping

· Lead-in

· Segue

· Fixing time

· Recalling or foretelling events

· Evoking atmosphere, feeling or mood

· Spot announcements

· For mood and feeling

· Memorable

· Get attention

· Provokes visual images

· Narrowcasted

· Match with product

· Unifies different products

· Silence – help to create rhythm, contrast, and power

Functions of sound in relation to picture

· Sound parallels picture – what you see is what you hear

· Sound defines picture – audio determines the subjective meaning of the image

· Picture defines sound – editing defines focus on sound

· Sound and picture define effect – when combined; create an effect

· Sound counterpoints picture – unrelated information creates an effect or meaning

Script analysis

· Overall sound design

· Effect on audience

· Point of view?

· Sound effects?

· Music?

· Spotting – placement of SFX & music

· Spotting/cue sheets

· What, where, when and why

