Digital Sound




Sine wave




Frequency = pitch




Amplitude = volume







An analog sound wave
is a smooth curve of
continuous values.

SAMPLE HEIGHT

ol (DECIMAL)
1 130
2 140
3 160
4 175

Sampling

To digitize a wave, it is sliced into
vertical segments, called samples. For
purposes of illustration, this one-second
sound wave was sliced into 30 samples.

'

SAMPLE HEIGHT

(BINARY)
10000010

1000110
10100000
10101111

—

The height of each
sample is converted into
a binary number and
stored. The height of
sample 3 is 160 (decimal),
so it is stored as its binary
equivalent—10100000.
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Lots of data

Higher sampling rate = better quality

WAV file (compact disc quality)

44,100 samples per second

16 bits per sample

Stereo (left and right channels)

One second of sound = 1,411,200 bits
One hour of sound =5,080,320,000 bits



Compression

Using math to decrease the number of bits

Three steps:

— Analyze wave form

— Look for patterns

— Replace large patterns with smaller ones

MP3 offers up to 11:1 compression ratio

Advanced Audio Coding (AAC)
YouTube, iPhone, iPad, iTunes, etc.



Personal digital recording




High-end
personal digital recording

XY Mic
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Digital recording studio
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Professional recording

44,100 / 16-bit
48,000 / 16-bit
96,000 / 24-bit
192,000 / 32-bit / surround sound

In other words...

LOTS OF DATA!



Signal Processing
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FET Filter
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Pitch Bender
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Multi-track recording
and editing
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Musical Instrument

Digital Interface
(MIDI)




T

&,




Small amount of data

e One “event” = 16 bits

e An eventis:
— Start of a musical note
— End of a musical note

— Special commands
* Play loud
 Play soft
* Etc.
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MIDI events
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Combining formats

bo b -
Fle Edt Mx Track Sound Yiew Help
“* . g Volume v J Snap Off v
5 alo olo 2
h
d Vo waww.michaglgnmmmausic.com
42 mte solo  fr  amvw |I ” ” |l l
D 00p Drum. Orums Hid... JBI0. B Orums Hat & Snaré Drums Rat & Snaré Drums Ride & Snafe
pan M muke solo  fx am
. 5 Acoustic Piano (stereo)
- - — e Bt I ST et o L S S L i > v & 3 -
b B P~ =22 A T - TESle P TE D T R tene s e
Shde Guitar Intro Slide Guitar |
>
rrepE— qp g EEE
ser B Finger Bass Finger Bass Finger Bass Finger Bass
unin pin l muke  soo  fr  am vlee=s UL S = = Tt U I C Sy
5 R Rhythm Guitar
O e L ]
0 ) Soulful B3
I~ - - = ey - — Tt ¥
- mute solo s an vy B s tave e - TP N P S P i AR S AR L T L Ryt o
< >
@] 4 <« B P ) 04.628 - .

Ready




Audio editing software

ProTools (Avid)
Audition (Adobe)
Garage Band (Apple)
Logic (Apple)

Nuendo (Steinberg)
Audacity (open source)



Conclusion

* Digital sound
— Lots of data
— Can record any sound

* MIDI

— Small amount of data
— Can only record digital musical instruments



The End




