PSYCHOACOUSTI CS & THE GRAMVAR OF AUDI O
(By Steve Donofrio NATF)

"The reason | got into playing and producing nmusic was its power to
travel great distances and have an enotional inpact on people”
Qui ncey Jones

"The one good thing about nmusic, when it hits you feel no pain"
Bob Marl ey
Sound Engi neer " How do you want this to sound?"
Producer: " | want it to sound better!"

PSYCHOACOQUSTICS Is the subjective effect sound has on those who hear it.

LI STENING - is perceiving sound with careful attention, analyzing its
quality, understanding its nuance, exam ning your reaction in nood and
feeling. It is not playing your favorite CD while washi ng di shes or
tal ki ng on the phone.

SOUND DESI GN - Represents the overall artistic styling of the sonic
fabric in an audi o production

SOUNDSCAPE - Created by mixing different sound el enents together form ng
a sense of time, place, notion, |location, atnosphere and a point of view
for the |istener.

AMBI ENCE - All the sounds contained in a given acoustical environnent
(space).

SOUND WAVE - |s nechanical energy, physical vibration of nolecul es
transmitting energy fromone place to another. It can carry information
and convey enotion. Sound provides cognitive information related to
ment al processes of know edge, reasoning, nmenory, judgnent and
perception, it also contains affecting information related to enpotion
feeling and mobod. It is wave form

ACQUSTI CS - The objective study of the physical behavior of received
sound.

ACQUSTI CAL SPACE - Were the sound takes place ( large room snmall room
cave, cathedral, bathroom car , plane, dunpster etc...) Things that

af fect acoustical space: shape, dinensions, surfaces, objects,
tenperature, humdity, isolation of sound inside and outside the space.

AUDI O DRAMA - Basic el enments include Misic, Dialogue, Sounds ( SFX ,
anbi ance) and Sil ence.

SIGNAL - A sound source represented by an electrical, nagnetic, or
digital formwhich is anal ogous to the sound wave .

NO SE - Anything other than the signal that is desired. It could be
el ectrical hum and buzz, anbient noise Etc. Noise can be transient or
steady state.

SI GNAL/ NO SE RATI O - How nuch signal is generated for each dB of noise,
Ex. 85dB signal to 1 dB of noi se.



COVPONENTS OF SOQUND - Include ; pitch, volune, tinbre, tenpo, rhythm
duration, attack and decay.

PITCH - Refers to the highness ( treble) or |owness (bass) of a sound.
This is dependent on the frequencies contained in the sound wave.

FREQUENCY - Refers to the nunmber of cycles per second (CPS) = HERTZ
(Hz) at which the sound is vibrating. The audio range for human
hearing is between 20Hz to 20,000 Hz. 1,000 Hz = 1 kHz (kil ohertz)

AUDI O SPECTRUM - Low freq. is 300 Hz and bel ow, Mdrange freq. is from
300Hz to 3,500 Hz, and High freq. is 3,500 Hz and above.

SUBSONI C - Are sounds with frequency bel ow human heari ng
ULTRASONI C - Are Sounds with frequency above human hearing

OCTAVE - Western nmusic is divided into octaves. There are 10 octaves
bet ween 20 Hz and 20 kHz.

LOWVWBASS - 1st & 2nd octaves (20Hz to 80 Hz) G ves sound fullness and
power Ex: earthquakes, explosions, thunder, heavy traffic, dinosaurs.

UPPER BASS - 3rd & 4th octaves (80HZ - 320 Hz) Sound produced from
instrunents |ike druns, electric and acoustic bass, cello, tuba.

M DRANGE - 5th , 6th & 7th octaves ( 320 Hz - 2,560 Hz) For many sounds
the fundanental or primary freq. or the 1st harnonic falls in the 5th
octave. The 6th octave gives the sound a horn like quality. The 7th
octave gives sound a tinny quality.

UPPER M DRANGE - 8th octave ( 2,560 Hz to 5, 120Hz) I nproves
intelligibility and adds presence to speech

TREBLE - 9th & 10th octaves ( 5,120 Hz to 20, 000Hz) Adds sharpness and
crispness to sound . Tape hiss is in this frequency range al so
el ectroni c noi se in equi pnent can be heard in this range.

EQUALI ZATION (EQ - Altering the frequency anplitude response of a sound
source or a sound system

EQUALI ZER - A signal processing device that can boost, attenuate or
shel ve frequencies of a sound source or a sound system Ex: graphic,
full octave (9 band) , 1/2 octave( 18 band) 1/3 octave ( 27 band) or
paranetric, paragraphic, notch filters, and band pass filters.

VOLUME - Refers to the anplitude of the sound wave , perceived as
| oudness. It is measured as sound pressure |evel (SPL) = decibels (dB)
Apparent | oudness can range fromvery faint to |oud to deafening.

DYNAM C RANGE - The range of volunes fromthe | oudest to the quietest
over a given length of tine.

COVWPRESSI ON - Reducing a signal's output level in relation to its input
| evel to reduce dynam c range



COWPRESSCR - A signal processor with an output |evel that decreases as
i nput | evel increases. Four basic settings include the threshold, the
conpression ratio, the attack time and the release tine. How all four
settings interact is crucial in nmaking a conpressor worKk.

LIMTER - A conpressor with an output |level that does not exceed a
preset ceiling regardless of the input |evel. When the conpression ratio
exceeds 10 to 1 it is referred to as limting.

EQUAL LOUDNESS PRI NCI PLE - M drange frequencies are perceived with nore
intensity than that of bass and treble frequencies. Mst hone stereos
have bass and treble controls because of human insensitivity in these
frequency ranges. If you have three pure tones at a fixed | oudness the
1st at 50Hz , the 2nd at 1,000 Hz and the 3rd at 5,000 Hz the tone at
1,000 Hz will sound | ouder to your ear

MASKI NG - The covering of a weaker sound when they exist at different
frequenci es sinultaneously. H gh frequency is easier to mask than | ow
frequency. The masking effect is greatest when the frequencies are close
together. The effect is less the further the frequencies are apart.

VELOCI TY OF SOUND - Besi de having anplitude and frequency sound has a
conponent of speed. It travels at 1,130 ft/sec (sea level at 70 degrees
F.) and 4,800 ft./sec. in water, 11,700 ft./sec in wod. 18,000 ft./sec
in steel

SOUNDWAVE - A series of conpressions and rarefactions of nol ecul es
created by a vibrating disturbance. The notion of nol ecules transmtting
energy fromA to B. The nunber of nolecules in notion = the anplitude

| oudness . Sound waves have physical force.

DI STORTION - Any change to the original wave formof the sound.

WAVELENGTH - Equals the velocity divided by the frequency.

Freq. (Hz) WAVELENGTH (FEET) WAVELENGTH (| NCHES)
20 56. 5

31.5 35. 8

63 17.9
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Low Freq. waves are very long and non-directional
H gh Freq. waves are very short and very directional

Varying a sounds Freq. affects perceive |oudness.



Varying a sounds Anplitude affects perception of pitch

PURE TONE - a single freqg. devoid of harnonics and overtones. Engi neers
use pure tone to set calibration of equipnent for optinmal signa
transfer, recording and unity gain. Ex. 1,000Hz. at zero Vu.

Tinmbre - Is the tone color of a sound. That is why a trunpet and the
human voi ce both maki ng the same note sound different. Tinbre is a

mul ti di nensi onal and consists of the entire sonic pattern created by the
fundanental and the harnonics.

FREQUENCY RESPONSE - How wel| does a device respond or reproduce all the
frequenci es that exist in the sound.

RHYTHM - Refers to the sonic tine pattern, it can be sinple, conplex,
constant ore changi ng.

THE SOUND ENVELOPE - Has three different parts Attack, Internal Dynam cs
and Decay. Attack is how a sound starts up . Internal Dynamics refers to
initial decay & sustain and Decay or the tine it takes for a sound to
fade away.

ACOUSTI CAL PHASE- refers to the tine rel ationship between two or nore
sound waves at a given point in their cycles. Phase can be either
constructive or destructive

Bi naural - As human with two ears we use the intensity difference and
the arrival time difference to give us location and di nension

PRECEDENCE EFFECT - 1. The direct sound wave arrives first . 2. The
indirect or reflected sound waves arrive later. |If the arrival time is
between 10 to 20 mllisecond the brain hears the sound as one sound
this is called tenporal fusion. This is very strong between 1kHz and
5kHz. Beyond 20 millisecond the brain starts to hear the sounds as
refl ections and beyond 50 nmillisecond it is echo.

ACOUSTI CAL LI FE CYCLE ( in an acoustical space)

1. Direct waves - Reach the listener w thout bouncing off any surface.
2. Early reflections Bounces off 1 surface gives subjective information
on room si ze

3. Reverberation. (reverb) Latter reflections of, densely spaced
reflections created by random nultiple, blended replacations of a
sound. Reverb fills out |oudness.

A. Big Reverb & Long Decay - Concert Hall , Castle, Large Church

B. Big Reverb & Short Decay - Tiled Bathroom (singing in the shower)
C. Little Reverb & Medium Decay - Living Room, Conference Room

D. Little Reverb & Short Decay - Inside a Car

E. No Reverb - Qut side in a open space or in a anechoic chanber.
DELAY - Is a tine manipulation that changes how sound is heard by the
brain. Delay has many special effects.

1. Flanging 2 to 20 mllisecond

2. Doubling - 20 to 40 mllisecond.

3. Choursing - 15 to 35 millisecond recircul ated

4. Echo - greater than 40 mllisecond

5. Infinite repeat.



50 mllisecond = 1/20 of a second.
MONO - Both channels, left and right, have exactly the sane signal.

STEREO - The right and left channels have differing information.



