q/lo

S5

Ex.

Continvous
ev\eu-s:,

- period (sec): €

)
- Freq (H2) : period

Funo FREG: Creq. of Wheeh Larmones are 210 cn+. rmouldeples

ex: 880, oo > 22©

Sawtooth wave: has every harmonic: 1,

1]
Square  wave: odd s Wwhere I, 3,

L
triangle wave: odd w's wnere I, 3T, 53 ,..

.
Y

phantom Fundamental : +ake

low Creq -3 add harmonscs 40 wmake

seewm like +he freq.

i+

2nd
harm prese ni for uUS 4o
J

]
(1,0, 35,0, 5]

(Fund. doesn't have to be

perceive H.e Sound)

'S} harm

din practce we don'l generate a3 £l Ffreq bl homan "\eaf-"\a 'S 20-20k Hg

octave: dovbie the wmost

recent Freq 220, 440, 880, eic,
shite wnoise: enerqy oistributed eventy 2Aacross freq. spectrunm M
Pink wnoise: 1ess \m‘ah-(-‘requehcs energy, wove IeW-Freq

impoulse:

insStantaneously Shovrt Sound distriboted 2cross freq. Spectrom

(plu:kv'v\s, S‘lr.‘kn‘va)

piano, quit2ar, s+.-,-v\3 inStroments doesn't have wmucl Swr€ace are3d, so

doeswv't drstribut+e nmuclhh Do,

- energy of String s tcanseerred +  the Soovndboard,
reSonance: vibrate m™oce Freelj (harmef\-‘cs)

freq. Spectrum: what frequencies 2re present n 3 soovnd
freq. response: uwhickh Sounds Wil resonate (ha~monccs)  vs. O!ZW\peJ out
if you keep puiiing energy in @ resowant freq.

fastier +han
damep, can break +|n.-'\3_g

can



MUSICAL INSTRUMENT MoOpDEL:

e

Musical instrument mo

Pluck, strike, blow, rub /

del

qubll": of

sustained

Pitched resonance /
oscillation

String, tube, bar, vocal fold

(optional)
Soundboard, vocal cavity

Broadband resonance /
sound shaping

coustic soundwaves Air pressure variations

q/is: ADODITIVE SYAITHESIS

- creating seund bS Combining Sine waves wl

Complicated, hard +o do irl

SUBTRACTIVE SYAMTHESIS:

B

Musical instrument mo

del

impalse can
ooutpot of Sound

aFfcect

different ameplirudes/ freql phases

(sive uaves hard +o Jenerate)

Etha:E;;::gd‘se o frrck-stsike. blow, rub oscillaror  wod Bes
—r pitch P”’é—'n / 2 meli+ucle
fon of  out €0
Pitched resonance / oscillatewr 5 S"“b ve (:‘L ovt siy.
oscillation \Y 5, O o5V C,Ll: > VCA
L
Reap Pt voltage voltage
} veltage
Broadban(;i :so?nance/ teptional) : Covitrolled Cowtrolled controned
s R ’ SR oscillator ¢ilter 2mplifier

coustic soundwaves

Air pressure variations

TR,

Sawtoorh: warale-y

T [

Ssuare wave:. deeper,

ridd of higher frequency harmonics

VCF: 3C+'lin3

-low p2ss Ffilter low

(21lous

- attenuatre frequencies GraovALLy

RESOMANCE: wmakes Ffrequency ring oot

- higlh resownawnce makes higner freqs loouder

freq. to pass & 2a+ienvates wigher l-‘c-ec,s)



FiLTER TNPES: wmesses wl attenvation & how £ 2S5t Sound olims

‘Coboff  fregq = where artenvatan  begias

Filter types

; f
PASS BAND FSTOPBAND

STOP BAND |  PASS BAND
|

f, f

3

a) b)

FIGURE 65 Amplitude response of a low-pass filter (a) and a high-pass filter (b).

The cutoff frequency is located at -3dB

Intro to Music Tech MY

3ndzlegq to ddigita) depends on Elters

impulse
decdd ) )

, . ADSQ P 2ttack., clecag‘ Sustain. recease
7\ SUStain

note note oféf

On kea vp

(k23

p~€ss)

‘Sometimes velease ot instan¢

-dam ping, Sostaia

Doty CvyccE:

SOole
‘Pulse-width wodulaton:
-can speed vp/sicun SOeo(o
?,00"' o0 = \200
YR h‘cQLkﬁ?{\‘
7 \ (Hz)
e \
— “+ |\
g ‘“m/)

loco




an" harmownic series

lceo R
2:1 ociave 200 8 (oct)
3:2 Fif+n 300 S+t 2nd #Yy
u °° 8 L ‘laz.sl '37'sl L ]
H:3 fourth Soo 3 oo 12§ |§e \ns 200
Goo S 3rd St b7
§:4 third wX-X_ 2 ]
g0o 8
6:S minor +hird Goo 2
1000 3
7: 6 seventh Itoo #HY
8:2
L q:g second

as You Qo vp, intervals keep Shrinking,

octaves gqe+ Iarser

FouRier TRANSFORM:

"t2kes siqnal &8 breaks into frequency compownents Within Signa)

RMS (roo+ mean Square) H J %S.}' ."-"-

2 2avyg. amplitude of sigua)

vco Tone.Oscillator().s
output Tone.Multiply(.1
vcf Tone.Filter()

VCa Tone.Multiply()

env Tone.Envelope()

tart()
). toDestinatio

connect(vcf)

connect(vca)

connect(output)
(

Canvas2
connect(vca. factor)

env.triggerAttackRelease(3)

attack 1
decay 1
sustain 0.1
release 0.1

frequency.value 150
type 'square’
frequency.value 1000

Canvas3

scopel Oscilloscope('Canvasl')
connect(scopel.input)
scope2 Oscilloscope('Canvas2')
connect(scope2.input)




al24

frequency
value

Ex"

Mooe Mickomoos
c produced by Moog music i 1970S ; cwheaper +thaun Min: Mesg
monophonse Svbiractive synthesize~ [(ony | veo)
- Subtractive Synth: Starts wl rielh waveforms from VCO 8 uses Ffiiters ! modulaters
2ddihonal Sources: no'se geénerator (ww'te wnoise), Exiernal avdie input
octave, Frequency, elovbl-v\s, Fine-tune Frequency controls
< up'dgw\n contrrols 3l oct2ves
32' o 2 tcanspese octaves Simolt2aneousiy
cotofFfF Cowntrol - setsS (wtofF Gﬂ;quenca wnere artenvation  begias
wodviahon: changes params. of Sound over time.
Mmodoulation wheel : cowirvols desree of wmodulatron
Self-oscillation: C3n make 2 sine wave —» ‘filter mode” switch to +oune
Fimbre: 2448 sreep e:irer, Wigher cutoff = brighter
“Sub-octave generatrer: adding octaves
ANALOG:
‘hard +0 have aneciher oscillator & keep it in +une
* Sub-oScillator: play Sownd |-2 octavesS below main oOScillator
tone.signal Amplitude Modulation graph
car.—.ef-
S™P. o.
. -quar | Factor car_freq Cargémpl() ----- .value
Carrier oot P'-'" _’ Tone.Signal() Tone.Signa
witl frequency factor
2% *deo\
: : d Fachrzd Carrier amplitude_modulation
-] - 2 :
modu lator )—Q Tone.Oscillator() Tone.Multiply()
freq: freq. °¢d factor.value
side bands X
carccer I\ 440 - | 2mep. :9 .:‘..(e
T | Modulator | mod_amp 2nds
wmodulator /\/ 220 ; Tone.Oscillator() Tone.Multiply()
A
ouvtput: /\V 660 :
factor.value
Intro to Miicia Tast xana oo
going nega+ive: Fakes waveform & Fips: = neg= \

modulation depth: conivols sidebans

r 2mpvtude mod,
AM & RinG modulation:

T 3mount of meod. relates +o awmplitude of qmodul ador

- fing wmedulahion: carrier dssa pears, ontly  Sidebands Stay



Tone.Signal

freq

gactor 7

CARRIER | Factor Ex: Freq of Carvier:zioo,

freq.
A wry | —_——— muld Fack=¢4
const.
modoulater: S'debuens So0p, -30o0
factor

MDDUVLATOR loo loo
—_— \"aVa d —_— So0o 3 00
frea. -300 S oo

mod-dep+h

s what if carrier tas many frequencies (saviecth) ? ‘_LI.LIIA_.L_h

> every Ffrequency gets 4S own sSet of sidebands.

Mi01: mosical insiroment dig:tal int+erface; 1980 tech.
* Sharing info blt ha~duare muse deveces
- 2dopted For 1gnivng/ Btc.
* keyboard press: Frequency, 2mplitude
« middle C: midi: note ©0O, 26163 H2

~Up 2nA Octave: +12 — 72

MioI message format:
e @ach msg - multple biks
. Status byles: always S+ard w( |

1SSSnV\V\V\IOkJ¢x>¢>¢kk\O
: 109599 359y

— U

Status byte pPrich, velocity/ampt: tude
dara datra 2

ewle top bit, qoes From 256 - 128 values; ok ble pians has < 12¢

valve is Pretiy goed for speed.

- Critcisms  Hhat meds s only 128 resolubkon

* note on message (note, Format) 3 depends when you pPress/release

* speed of pressing keys detrerminesS sound (Ve\QC-'l-_\,)

-C3n specify note off by sending wote O~ w/ velocity =0

* can set synthesizens 4o d:ffFerenlr  channels.

« wire: DIN-S standard

L] "f\, oul, "lﬂ(‘owslﬂ "'\SS (SOBS o, 4o OUI-PU"')

CC (ComnTimnuous ComTrRoL) Messages:

* Status byte will be o:FfF, Data I=value, Data 2-

+ pitch bend / modoulabon - types of Cc
d
- Can cwange pitchh /! =-/+ OCHBVE — (corSe eon 128

-4 beks of res -botw datra bits 2 For prich bleawd/

notes,

2 t..s



GenerRaL Mior

Ist way of weiting Sﬁf\s/sev\d.‘nj musie  3rovnel.

* Sending MID) Fles  +haa wmuix ik,

has many Sound preseks - 128 presefs

e droms vsvally on MIDl ctanne| (O.

ProgLEMS W/ mMmIOI:
clow res (7 bet)
e not human readable
- MI0) data is hex, not binery
* note on/off doesnt easity tcansiate 4o conknuous ertchlmicrotonal music
clim:ted support for lots of continuous data

° generadlly anot+ Hral exiewnsible

MIOI vppAaTES

MPE:

Tevery note has its own piich  blewnd

- 3 dedicated channels for I4-bit cc data

e ContinuosS Frequency sSweep, not Step bend

* move Ffinger sHe to side for vibrato, upldown €or piich bends.
MIDIL_ 2.0

*32 bt

O0SC (open Ssund Conitroi):

‘no data cestrction
- sending PacketsS- transparenr. human readable

- Ex: /Ssvﬂ-h/l { -FrequenC:, 220.

Rocamn®d - Jono Synit
- released in 1982
unique features: arpeqgqio, Chorus, memory (Patches),
uses Dco, wot Vco., VCO eharaesld:Scuarses capacitors. 0CO uses digitdl clock. more accurate
can  mix muliiple waveforms O once, Playing vp to & neotes Q same time
thange timbre: HPF/VLE, bender, LFO irigger,
classic 80O°'s Soundl

€asy fto play



10/1: LinnmnDRUM  SYNTH
-need for drum machines

- Ist programmable drum wmachine to use digital Samples of real drums

focus on ruythw backboune
-m2any botions (pre-recorded sounds)

= Mm3ny d:ff, ouvtputS

not riy 2 Synihesizer... pPlays ohigital Samples Stored on EPRoms

—C3n Swap ovut EPrRoms to cChange Sounds

- variable sample vate
‘ every drum: can 2adjust balance /volome

panning sound for LinnDrom = L/R

vsed VCO +o change speed of recording / tuning

Wi- hat decay -» open/ciosed cip Sound (long vs. swort decay)

multipiexing: have d:ifferent Sovnds ‘take turns'’ vsing same OAC.

Courtis Electromosic
Can use cCasertees +o save

vsed by: Prince, Madonna, Pauvl MclCartney, Michael Tackson, Queen

l1o/6 FM SYANTHESIS

*AODITIVE SYNTHESIS: adding many sine waves +ogether

cAM SYNTHESIS: oscillators are called carriers & modulators

- modulator affecks cacciers

* FMm: 2affects frequency

Fm:

*earciec = main cenidra) feeq.

e modulater comes in & wmodulares 2roond +hat

* EX: freq vals= SO0, mod= 100,
€

o amp wood = 400 8 600, 300 & 700,
c@q.

200 3 qoo, e+tc.
Fund. freq: SOO
c2N Mmake thewm harmonces

: freq. range » mod range - must Shifi mod ampe

*amp mod: | pair of sidebands
» £@q mod: many sidecands

make freq wmool= SO0 3 everyitning S harmonies

- retationship b/t freq mod & wmod- amp controliing ¥ sidebands

Ex: freq.val = 100, wod. freq.-val = 1000, mod-amp facltor val: ISOO

*FM Syninesis iends +o sound wmetallic, bright, eic.



Frequency Modulation graph

: .value
\/ vca

Tone.Multiply()

Carrier

frequency B el To:c Oscillator()

Tone.Signal() frequency

?factor.value

frequency

factor.value

harmonicity

) PR
Tone.Multiply()

index_of mod FERTSREINT

v

Tone. Multiply() K EHIB

’ Eequency

Modulator

* factor

mod_amp

Tone.Oscillator()

Tone.Multiply()

*harmonicity 8 index.of_mod multpiies carecier freq

* mool.amp is aiso Factor

* harmonicity derermenes €req. of modoulator

- s:debands = carriec. freq = mod.2amp

400t 800

=400 51200 Ha
Carviér

:‘ freq:= 4900 | — \

!

harm. Fau:zi—»i;ndex-gc. ool = ( i

)

]
modul = 800 I—)Imed. amp = 800 I /

siddebands: 4oo : 800!

‘high freq: fundamental freq. iS 2\wost lowest amp

~timbre = brigu have gqghost freg

factor.value

Tone.MgltipIyO

index
factor.value

index_env_depth
Tone Multiply()

amplitude amph'tude

Tone.Signal()

Tone.Multiply()

Tone.OscillatorO

cCan chan wav ) in o~ C wi
for e2ct freq.
L2
* Lz Fm Oz amptitude of modulator
Fm= freq. of modulaton
FMinput LOF
R FMinpu FM Op era YAMAHA Dx=
frequency frequency -PPL stin _release Sgwths based on i+
- output
te —
harmonicity harmonicity Oscillatey Tone Multiply()

factor

index

env_depth
Tone.Multiply()

factor

enyv

Tone.Envelope()



SAMPLING:

. Sample and hoid ¢a Aocs
© Single wnote recordings
music  perform 2w ce
dj-esque (parts of Ssengs)
AvOio BueFrges:

‘ Store  2awvdio reécordings in

* play back @ orcginal speed/freq.

SAMPLERS:

‘ key mapping i M2PPing playback speed rano

Com putlr mem ory

C ol sSampling: f‘ecpv‘d"ns many difFerent Samples OFf Same  inStruwm,

timbee of insicoments change C  olife. amp.

- Velocity Switchng: record €3ch note (R d:f.

kejsw:l-r.h:na: Using selected keys o Suwiten
profession2l Sample libraries acre Eexpensive

- feee: philharmonia. co. vl

10/1s | DIGITAL AUDIO AMPLITUOE:

AN
_Nn__
(waveform)

Same harmonics, AFf. amplriude

cenv: O |

s voltage: -1 =1

Cif _2amplifying beyond limid, will chop off
AKA distortion
Ex: distortion amplified to max:

oo Bf -0

even when veuv PIdyYy Soft, will _Ciip.

DisTtoRrmon: arbikcary al+eration of a waveswape

- i€ sound has piich, fundamental + harmonics

c harmoni disrortion:. adds harmown'cs

- adds higher harmonscs within  limd

levelts

dynam:cs

rifculdiions

digita): hard clip
2n3aleg: Soft clip (+ries)

7N /)

'S +here

(cnange swape of waveform)



lo/20

WAVESHAPING:
3S Scon &S we hard ctp, Many  harmences are introodluced
- Sofi clipping: tanhh Fowme

T €an use wmany shapes (sine, +r.‘an8le\. sine a2 b+ Sofsec

* wave folder: /\/V\ +riangle, /\/\ S/ne

PHYSICAL MODELLIAG:

“Mmoodel behavio, of physical elrs (plocking, €#c)
KARPLUS STRONG ALG:

—_—o
‘Simulates plock Striag °\_/

-delay me +o model wovement

Souno: DiciTaL PerspPECTIVE

‘decibals: how we measuve amplitude (dB) - logarithmic
* @dB: v deubling of amplitude (measureavie) - for each 6dB Hhere is doubling of amplitude
© EX: 1248 » quadrupled, 18dR: 23, 2ude: 24 :16x

-dB SPL (soeund pressure level):. compared +o twreshold of peception of | kHE  Scundwave
-O dB SPL= quietest Sounmd ppl heard in 12b

- our cClassvoom 35 A8 (Soft whisper)

- will always be + leve)

-dBu (professional S+andarol) -dB FS* wnegatve. s

belowy max woilse

-d8V  (consumer standards)

ConTinvoOULS vs. DISCRETE SiemALS:
- digital Ssystems wmanipolate d./screte, quantized signals
c time-sampling

SAMPLING THM: Continous 1ime Signal X(t) with frequencies no higher +hawn frma

Can be reconsrrvcted exacHy Fowm its sampies x(wn) = x(nTs)

€ S2mpring rate is Q leas+ 2x highest freq. in Signal.

fs
-have +o band limit Signal (don+t exceeo Fmax) - fmax<2

ot ? N:qu-‘.ﬂ- freq.

SAMPLING RATE: vate 2auelic Samples wust be coaveritd by ADC -» DAC w! high precision

cJitter: variakons in timing of ADC eor DAC (distorts uaveform) /\/ - /\/

We = o
: evershhiv\a nowadays has AOC & 0DAC in i+ G e Samp. r. = worse Jitks

*if you can*t process @ Sample rare fast enougwn, dropours will occor (popslciicks)



(25 Soen 2s You go OVer)
ALIASIANG (Fordover): what happens wwen 92ing over Nygquist freq.

c intro. of Ffrequencies wo+ present Within Souvrece auvdieo

. SZMP““S vrate of HOkHz, N:qv.‘sf

of 20kHz > 2IkHz genecates al'ased €req. of I19kHE

S 28SEH o ISkHz 3SEH2>SkEH2

(3
g He

o8 O.28x ll'@ %
FILTERING: octave 2kHa
: Steeper Slope= Steeper drovpout — €ast at+tenvahon

original sample

AN i T
U

( OveErRSAMPLING: ’

2n2log F:uer.-ns easier = do i+ before conver+ing +o oligital

. Steeper digital Fliers afier comversion to bring Sawpling rate olow, UM% 0EEEMRING

b«o«oervecc«e'vl'»r
c mOS4 ADC / OACs use 4.

: /ﬂ\ O T
taken cave ‘ U r o ‘_’
of €or VS )
n_ the

AMPLITUOE QuamTi ZATION:
havrdware

stage

‘ CownvertS Continuous 2mplirude of sSample into digitdl Ssample

- bit resolvtion = # bits used +o S+ore Bmplitude

- Wigner bit deptn T better quality

1o bits - 65,536 pessible representatons
]
Moy Error = 2°1desth

low bit depths /amp. Signals becomes square wave (2 bit = on/ofe)

- - 1esS weord Size (biis) -5 makes SounodS wmove olstortedd
. Ny . 24 inpvt, Ny=z20, out tle
T U '
tok 20KH1 3oHez

~2t+tenuvate

. \ IOACZ—)
\ >

e send chunks
/

- _ + have 2 borg bu€fer



Production Signal Flow

Headphones
t

Audio interface / DAC
}

Studio
Monitors

10122 Mousic PropoucTionN

Acoustic source
"M2ny goals directed by personal chorces

-Simulate live wmusic, no correct way

PC/
Laptop

Audio
interface /
ADC

-qear can be imporiant

Mmaintain  felelity
develop our eav!
¢« MOoNITORING: I'stening +o cesoul+s of 2Actons /decisrons

-2ccurate menu-or.'ns ‘S .'mpprq-zni-'.

CRITICAL LISTENING:

‘equid:stant from speakesrsS — aimed directty towards ears

19/272 | MicRO PHONES: dynam.c

-dizphram (body ) Vibrations (2ir pressuvre vaciations) Cause Scgual
teansduce” -thing that wmoveS; super Sens'tive
(e-fFiewdk)

co’l of wire comnected +o wmic induces current

pre++y robust, So 2> Iirile less sewns'Hve

Aperformers generaily louder

Con DENSOR mic: douring  performaunce VS. Soundcheck,

- condensor (S beit'sh for capacitor
- capacitance changes based on distance (diaphram)
nothing tonunected +o didphram

prefevred; crisper

Rooeo luear ( ‘over-under')
clies doewn Fflaf

better €for wires (ns tension)

100 X

PRE-AMmP



lo/2q

HicHdPAss FicTee:

- Curoff freq of (0O He

- attenva+ron of low Ffregs.

Aux SenO-
" has reverb Setting
effects on your voice
reverb is historicadlly expelnsive- €ach irack can have reverb

- post fFader send 8 pre-fader send

RecoroinG.:

1) musiciansnip

2) good sounding instroment
3) good sounding room

4) mic positioning

5) mic chorce

6) pre-amp gain

IN REAPER:

Common wse: concert: band doesn't need drums, bub avdience does

g kHz

Loureer , DAC -

* 48 kH2 sampling rate

s Ny quist #req of 24 kHaz /\\J
e cant have 2 freq. > 24 KkHz

* samples capiuvre awmplitudes

* 24 bit resoluvtion

* WAV = uncompressed auvdio File

MICROPHONE:

*GAIN: Controls sewnsitivity [amplfies mic signal)

+ TRANSOUCER: device changes ewnergy from one form inte 2nother (mee)
- d:aphrasm-u- 4ransducer = capsvie

- M. dir Pressure variations - €leciric Signals

- h:drophov\e: water pressure variations -» e€leciric Signals



MIC  PocArRITY

*UANIOIRECTIONAL:

¢ OMAID IRECT

* Bi-DiRECTIONAL:

» (AROIOIO:

- Proxim

FREQ. ResPonsE:

- EX:

1IoMnAL:

Sounds

Sounds

1ty EFffecT:

happens w/

mecS Wil

PATTERNS:

in Front & back of mrc

be wore/less sensiHive @ various

micS wmove Sewnsitive bl+

RELANIVE RESPONSE IN 98
&

20 50 100 200 500 1.000 2,000 5,000 10,000 20,000
FREQUENCY IN Wz
Flat frequency response

o
<
z
]
g ATTIVN
g \
Yo 7
E Z
g

20 50 100 200 500 1,000 2,000 5,000 10000 20,000

DynAamic Mic:

+@x: shure
- voice coil

inexpensiv

ofren

ConoDEnSOR Mics:

FREQUENCY IN Mz

Shaped frequency response

passive
SMs8
wl condouctive

e, r"'ﬂﬂ ed

ex: Neuvmanwn U8

© Mmoving diaphragm changes st

- Cowndensor

- 12rge diaphragm:

small_diaphragm:

Mmostly Sounds in front of wmie
(good for avoiding feed back, musician)

pick up Sound €qually in Il directions

in front of miec (unidirectional)

2-8 kH2

almost doubling
(+6 dB=double)

| CHARACTERISTIC

POLAR
RESPONSE
PATTERN

COVERAGE
ANGLE

ANGLE OF
MAXIMUM
REJECTION
(rull angle)

REAR
REJECTION
(relative 10 front)

| omscmm | caroion

OP

|
|
|
|
— 180°

0 25 dB

~ SUPER

“HYPER

CARDIOID CARDIOID

115° 105°

126° 110°

12 dB 6 dB

8l
DIRECTIONAL |

90°

90°

unidirectional wics.

IENT SOUND
SENSITIVITY
(relative to omni)

DISTANCE
FACTOR
(relative to omni)

matevial connected to diapuragm

vsed 2s sS+age wmics

needs charge (phantom pPower)

= old word Ffor c2pdcitor

‘pencil mic",

highly colored, essent al for vecals

\ess

b/t diap. & backp.

colored (neviral),

electrie Signal

33%

27% 25%

Sound sources move close 4o Cardiord & produce aciificial

frequencies

1.9 2

low-end boost

- called presence

d-‘aphrasm elec'l-n‘c.aun charged & mounted paranel fo merallic backplate

proportiondl

+o d:s},

33%

1.7

better for capturing mulkiple inst. (dromkit, -.)



PHANTOM PowER:
- typically 48 v
- Sound S AC signal. power s OC. can provide power & have Sound riding on top.

- furn o @R pre-amep.

Piezo Mics

* Structure of Crystal generates V  when deformed

* frequently used as contact wmrcs (pick wp vibrations traveiling through Solid objects)
° 2pPly charge - deforms.

* EX: guitar pilugged into amp 3 pi2o inside guitar pxk up Sound

* €2Sy, but not good sound

RigBon Mic:
cone of eariest bidirectional wmic des'gns

* moving conductive @it = corvugated vibbon of weral (diaphragm)

e exiremely thin Mic Compal‘iSOnS

Dynamic  Condensor

MEMS (micco-electromechanical system)

Price Low High Very low High
*ting electronic PArt  Comiaining mic, preamp, ADC =
Sensitivity Good Excellent Low Varies
- in pPphovnes, eic.
Dura ‘niﬂEjiy Excellent Medium i Low*
- inexpensive PCB mounted T
Phetiitos No Required No No
power
T Excellent Med/Good Variable No
high SPL

Mic placement tips

 Your recording is only as good as the acoustic instrument
- make sure it is in tune, sounds good, is played well

+ Use a good acoustic environment: minimal background noise, HVAC

- match frequency response of mic to instrument
- shaped sound for vocals and bright instruments

= Put on headphones and listen to the sound of the microphone as you move it
around
- acoustic instruments make many different sounds
- different mic positions will emphasize certain characteristics

+ Mic distance will have a big effect
- close to improve signal level, also emphasize that sonic perspective
- back off to get the interaction of instrument and room, potentially more
natural

Il“l- Intro to Music Tech M21.080 X




i3

whether yov
waat +o hear
your voice while
Singng

(going $hrovgh
sysiem can have
ratency)

G

nhz

STeERED RECORDING:

e XY fechnique

oLtum TS

s arbitrary unit +o  visvalize lovdness

DAW decidels:

REAPER:
R:::: Insert FX:
Reaper — High-pass Filter (ReaEQ)
Channel Compressor (ReaComp)
5 Main EQ (ReaE
Strip STERERED)
CZED
ﬂ% &

[ Faser
Insert FX
X input moniorng X8| 4 ©
; 4

A

REvERE: feels more natura)
edlry signal: Sound before add:ng reverb

e uet s’gnal: Soond aFter 3ddn'n5 reverb

DeEcLAY:
* Short delay usvally destruciive

* delay-based reverp

ConNvoLuTION:

+ mid-side recording: uses 2 mics - one directional

(Full scale) for digital system, where

Routing (to Master, Pre- and Post-
Fader Send)

Automation (“Envelopes”)

for mid, and oue Ffigure-8 with audio src ow side

O indicates max amplitvde before ciipping

Click Fx in Reaper

*VST: Re€q

VST: RgeaComp
vsT: Re Eq

v

in occler

fracle

> verb

Qutput

Q

track
l
verb

outpout

ovtpout

S

limiting
(nappens slowly)

«/(/J\W
~M—

- impulse: brief strike of wnoise (+keore4-'¢au3 0 Short imp, wl energy = d st. 'l-b\rcuslmoi- freq. SPGC')

- impulse response: Systew's reacktion +o Impuise [(can aiso use sine sueep
\
cuseful when we Want +o cross  Synthesize
0.
- often used in reverb, IR guitar pedal 2mep
limpuise resep.)

- Convolution (S good way to woedel guitar ampli&er

Izongl feeq. 2okHz
* modeling guitars, filbedag, no’se redl. . o5 028

0.028



Wi | MASTERING:
-prepping track +o be distribured (cptimize)
celadsSsic problemsS w! Vingl: too much basSsS -» Causes weedle o skip.

has uweird Ffreq. Curve

LouvonESS WARS:
‘lovder sounds have dif€ freq. resp.
' Dvercompressing mousic loses dynam:ic hransients

o listener coutrolS final velume, not producer

Lovoness Lmirs  (LuFs)
»make up For A8 RMS weakwnesses
“mownitors awmp, freq. weighting, measvrement +fechniques

* geal: objective measurewment of hwow level *rack s

Standard Weighting Networks

*most+ vse A weighting (standavel)

C is Ffor measuring Swper louvd things

200 500 1000 2000 5000 10,000

=
N
o
g
o
=
o

GoALS OF MASTERING:
* make Sure +rack Sovnds Goed on 211 SyStems
* matching comwercial louduness levels
s sequencing & EAIav\f.:v\s 2n 2album

e last chance +o Sculpt Seunmd oF your drack

CriticaL LiSTEAING:
* Covrect Sefup

* 8 dB (not +oo (ovd, but overcom'ng Ioudness corve)
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1213:

MASTERING CHAIN

s compression (ocptional)

*cEQ

* multiband compression (optional)

° limiter

LossieSs CompPRreEssion: redouces Fle  Ss:zesS whie
or:sina| s.;2e

*LOSSV: losing info ((mp3/2ac)
HeAo MmaskinG:

-higher freq: +ends +o get+ inte wead

: lower €freq: +ends to not reach ears

Al 1IN MARLOV CHAINS:

allowing for pevfect

cMARKOV CHAIN: predictS what Comes wnex+ based on what jost happened

USING Al / STYLES:
c+imbre +ransfer

- vocaloid (Hatsone Miko)

reconstruction of



