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Most of our articles here on CakewalkNet tend tm$oon tools that can help you get hot instrumesgahds and
grooves going in your SONAR projects. It goes withgaying that your talent and imagination areare
important than the specific instruments, loops, jp@tessors you use. However, given whatever tigat you
might have, odds are that using higher qualitys@aln help improve your results.

If your SONAR projects are recordings of songsutiig all the softsynths and loops in the world ealy go so far
toward helping you achieve top quality results. Whe&omes to songs, the quality of the vocaldtisnothe most
critical component of the recording. Even the tsttiestrumental tracks will have a hard time congaging for a
mediocre vocal performance because we humansaeddritify much more readily with the human voibart we
do with instrumental sounds.

It probably goes without saying that the most intgor ingredient for achieving super vocal recordirgga great
singer. The caliber of microphone and mic preampam@ using also comes into play. For those ofitls @ur own
major record label and/or unlimited budgets, thees be no worries in any of these areas. For #teofaus,
though, we may have to make do with whateveritadhave at any given time. If whatever we haveltedu vocal
recordings that do not measure up to the soundeaeih our heads or on our favorite CDs, are welsitout of
luck?

It is tough to make up for a less-than-stellar sin¢lowever, if the major labels can take less-tsiatiar, but video-
friendly, singers and polish their performanceshdhat we'd never know they weren't great singerigast until
hearing them live, why can't we take whatever |@felocal talent we have available and apply sofita@same
tricks and techniques to improve our own vocal réic@s? For that matter, even great singers mefooptime to
time, and, if your window of time with the singaahlong since passed, it may be necessary to withknuatever
you have in order to turn out the best possiblenaing.

This article will focus on techniques SONAR 4 usgas use to take whatever level of raw vocal rangsithey
may have and make them the best they can be. Wliktiteneans achieving polished radio-ready resoitgist
ratcheting things up a notch, will depend on wiaat rave available and how much time and energywant to
expend trying to improve things. Some of the teghas discussed will involve third party plug-inst bll
techniques discussed can be performed within SOKASONAR 4.0.2 was used for validation of the teghes
for this article.)

What Goes In

We will mostly be talking about techniques you cae after the vocal performance has been trackbde What
goes on before the recorded vocal actually getsSRNAR is probably more important than most, if alg of
what comes afterward -- after all, the singer'sgoarance is paramount -- most of that will be bedyoar control.
Besides, if you're interested in more informationnaicrophone and preamp selection, vocal technjdnasv
architecture, and so on, there are numerous pladesl that. For example, it seems like most @f thajor
recording magazines run primers on mic selecti@neyear or so. However, for those who may be reevotal




recording, it is worth spending a few minutes ourtly the main components of our input signal ch@irose who
have more experience may also be curious as toagsamptions are being made in this area that ffest avhat
is discussed in the rest of the article.

It is tempting to think of the input signal chais lzeginning with the microphone since that is ttst piece of gear
we, as recording engineers, can control. Howeherfitst element in the vocal recording chain isially the most
important element -- i.e. the singer. The room Iriclv the singer is recorded also enters the pigriog to the
microphone since any reverberations of the singeit® in the room may color the recorded signaérthing else
we'll be talking about anywhere down the line, fritrte microphone on, will be geared at making thgei sound
good. Things are a whole lot easier, however,dfdimger is already sounding good in the room.

This isn't just a "garbage in, garbage out" consitifen, though. Rather, it is to point out someghiinat may not be
as obvious to individuals who haven't recorded esimdpefore or who haven't recorded more than ogesi The
singer (and, to a lesser degree, the room in whielsinger is being recorded) is the most unigemenht in the
signal chain. Many people will have the same mieone, preamp, DAW, plug-ins, etc., but there iy amle of the
singer you are recording. In fact, it is more exteehan that because that singer may sound vdeyelit from one
day to the next, or even from one hour to the rexenvironmental conditions, wear on the voicesgeal comfort
issues, mood, and more combine to affect the smperformance.

This unigueness means there isn't a "one sizalfitapproach to recording vocals along the lingSwse a Brand X
(expensive tube) mic, through a Brand Y (expengibe) preamplifier, through a Brand Z (megabuckssik)
compressor, ..." While the basic building blockshs# signal chain may be similar from singer t@sinand song to
song, you will need to listen to the singer indridier natural state, to identify what is speck@w his or her voice,
and what that implies in terms of gear and proogsg flatter the singer and suit the sa

That expensive Brand X mic might be something taiks great for a number of big £
name singers, but might be horrible with your sitegeoice. Short of having years of
experience in listening to voices and microphomeklzeing able to match them up
intuitively, the only way to figure out what is hgis to listen and experiment. Just
remember that it's about the singer, not the géwat said, let's move on to the gear. (I
know you fellow gearaholics were just chompinghat bbit.)
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First up is the microphone. The mic is responditneapturing the singer's voice in the
room and converting it to electrical signals. legavithout saying that not all mics are
created equal. It may not be as obvious that deiienic (typically meaning a "more
expensive" one) is not necessarily better foriajers, or even any given singer on all
songs. We're not going to get into mic selectiar,itois worth mentioning that you woul
ideally select whatever mic best suits the commnatf singer and song so what goes |
as good as it can be. If you have a limited mis&ipthough -- I've only got two mics
myself, neither of them of the expensive vintageety you may not have so many optic
and we'll get to a possible after-tracking solutieter in this article.

The signal coming out of the microphone is gengtalb low for the uses we intend
making of it later on, so the next element in figaal chain is the mic preamp, which is
responsible for boosting the mic's signal to uséhlels. Here again, the ideal scenario
would be matching the preamp to the singer, samgjnaic, and you may or may not ha
multiple options available to you. We aren't gdiogvorry about that here (though you
should for your own recordings). There are twodkime will mention regarding pream)
though. One is that preamps come in many formé, satme key forms being standalon
preamps, preamps built into computer audio intefaand preamps built into mixers. C
particular note is that, if you are using a predmnaitt into your audio interface, it may be
physically housed in the same box as the next caertadn line, the analog-to-digital
(A/D) converter. The other is that, while you asing the preamp to boost the mic's sic
one important consideration is that you do not bids the point where your A/D
converter overloads and clips the incoming sighlis could cause nasty digital distorti




in the recorded signal that cannot be repaired tate

Due to this second consideration, some may chaogkate a compressor and/or limiter between thepngamp
and the analog-to-digital converter. | have notgpabmpressor or limiter in the signal chain diagebove because
it is optional, and | prefer to avoid doing thah€elreason is twofold: First, | prefer to retaimasch flexibility as
possible for later on, such as at mix time, andgiai compressor while tracking commits you to thensl and
settings of that compressor. Secondly, the oneWsalcompressor/limiter | have available is naa®high quality
as the plug-in compressors | have for use insidd/AR Thus, | set preamp levels conservatively voiéthe
possibility of A/D converter overload, and rely osing 24-bit audio to give me plenty of resolutiemen at low
volume levels.

Speaking of A/D converters, this is where the agp&lectrical signal coming in from the mic preann@oy
compressor/limiter after the preamp gets convaned digital audio data. For many home studios AH2
converter will be built into the audio interfaceowkver it could be in a standalone unit, part pfeamp with a
digital output, or even part of a device desigr@dsbme other function which just happens to ineladD
converters (e.g. | once used an ADAT for A/D comeres, with a digital optical link from that to tiseund card |
had at the time, which did not have its own A/D\centers). Settings associated with this stagegeilern the bit
depth (e.g. 16-bit or 24-bit) of the audio signaining into SONAR, as well as the sample rate @&idlkHz,
48kHz, 88.2kHz, 96kHz, 192kHz) to be used. Sinc&8R currently only supports one bit-depth and sampte
per project, these will need to be consistent Withrest of your recording project, and are maeelyito be
governed by your preferences and project delivesds than by anything related to vocal quality. Elesy, if you
are limited to using 16 bits as your bit depth, yoay need to consider using a compressor and/@etiprior to the
A/D converter to deal with the limited resolutiohtioe digital audio while avoiding overloading tA& converter.

In our simple block diagram above, the next stegaéinput chain is to pass
the digital signal from the A/D converters to y@AW (i.e. SONAR) for
recording and other processing. While there magtber steps between the
A/D converters and SONAR -- e.g. if your sound csugports onboard
processing, you may be able to place some of tisaepsing between the A
converters and the handoff of the data to SONARemost common scena
is to preserve this simple input chain. While theray be advantages to usir
some outboard processing, namely a compressorrdimditer, prior to the
A/D converter, | see little reason for placing @fier the A/D converter and
prior to the recorded signal. Doing so would hall¢ha disadvantages of
tracking with effects without the benefit of beiable to optimize the levels
what gets digitized. Any other processing neededbeaadded after the
unaltered signal is recorded to disk, thus presgrilexibility for later on in
the project.

Monitoring

Okay, so you've got a singer, mic, preamp, and @obverter feeding a sign
into SONAR where it will be recorded to hard dikat's all good stuff, but
there's something missing from that picture. Howgdthe singer hear any
tracks he is recording over, and, of course, his weice at the same time?
We'll assume the tracks are already recorded ahdisk and available in
SONAR, but to be useful they need to make it ouh&osinger's ears,
preferably in a way that will not be picked up by tvocal microphone. Also
the singer will need to hear himself in some reabtmbalance with the trac
to turn in a decent performance. (Let's not everrywabout optimal
performances just yet.)

Unless you're brand new to recording with a compuytau can probably
figure out what happens to get the already-recongeiks out to where the




singer can hear them. SONAR plays the tracks libel,get converted from digital to analog at thA Qiigital-to-
analog) converters, then the analog signals gdabfedme kind of amplifier and finally to some foohspeakers,
probably a headphone amp and headphones, respedtivine case of vocal recording. Most audio sardtlude
D/A converters, and many also include headphonditeng, but those could just as easily be providedome
type of outboard form. In fact, unless you're rdanog your own vocals, you may need to go to an @avith
headphone amplifier (or some other device thatigesvadditional headphone outputs). This is becenssey sound
cards that do feature headphone amps only provsilegée headphone output, and you'll need at @astor the
singer and one for the recording engineer.

What isn't quite as straightforward is how the sirgjvoice gets mixed with the tracks and out tsé¢hsame
headphones, while also being recorded to disk gmchsonized with the recorded tracks. With SONA#ere are
two basic options for how to accomplish this. Whiglvetter will depend on your audio card and thges's
preferences:
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SONAR features audio input monitoring that can eduwith any sound card that will work with SONARhen
SONAR's input monitoring is used, the vocal sigr@hes in through the entire signal chain described

in the section above, gets any effects and mixdued inside SONAR, then gets fed back through thww
signal chain described earlier in this sectionas @f the mix (or possibly some alternate morbax -- [____meut
SONAR's buses and sends make it easy to creatatusixes) and through the vocalist's headphone
The good news with this approach is that you ca&namy effects you can use in SONAR as part of th
overall chain that affects what the singer will he&hout recording those effects to hard disk. the
singer who will turn in a better performance byiiregaherself in a very flattering light (i.e. whaes
treatments you'd be likely to apply to her voicéha mix) can hear herself in all her processedyglo
The bad news is that there is latency involvedeittiigg the signal into, and back out of, SONAR. Any
plug-in effects that have internal delays assodiati¢h them (e.g. many compressors) could addeo tt
latency that comes from simply getting the signand out through the converters and audio card
drivers. Also, keeping latency down as far as fissneans using as small of data buffers on theau
card as possible, but using small buffers on tliocacard means more work for your computer's CPU
which may mean hearing nasty artifacts if you hayeocessor that isn't capable of keeping up, or,
alternately, raising the buffer size, which add#elatency observed by the singer in the playlmdick
her voice. This latency in the playback of the vaea be disorienting to the singer if the latetioye is
long enough, and different singers will have difgrlatency thresholds they can tolerate beforie the
performance begins to suffer. This may mean som& am your part, for example to submix tracks tc
stereo so you can freeze softsynths and effedtest@ as much of the CPU as possible for keepipigf ir
monitoring latency low. However, then it can algoharder to tailor the mix to the singer's prefeesn
for example, if she needs to hear more drums assddass.
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An alternative provided by many digital audio caisienboard "zero latency" monitoring. Audio cards
that provide this feature would generally providene form of mixer applet that allows mixing input
signals coming into the card with sighals comiragrfrcomputer-based applications, such as SONAR
The input signal is only going through the DSP igdigsignal processing) on the card, not through
SONAR. That is, the abbreviated signal chain fervtbcal (or other audio input) is mic to preamp to «
A/D converter to audio card DSP to D/A convertehéadphone amp to headphones. Of course, the /=
vocal signal still goes into SONAR to be recordadt, latency inside SONAR is no longer a concern -
you can set it as high as you want, because tigersimon't hear the latency. Thus CPU cycles argepved for




SONAR's processing, rather than dealing with very senallo buffers. The audio card hardware takes care of
letting the singer hear herself alongside the recordekstrdhe main downside to this approach is the singer will
not be able to hear any processing of the inpuisidpat would be done on the SONAR side since the abiee
hears is captured prior to its being sent into SON#Recording. Some singers will be perfectly okayhitis.
Others are only comfortable hearing their voice pssed with effects like compression and reverb, sinalahiat
might be used on their voice in a live show. Some, bualhaudio cards that provide this zero latency momigo
also provide a solution for this situation. Specifigathe need is for vocal processing effects thatitiges can hear
when monitoring her singing, but which will not be recoritdo SONAR. There are two primary approaches to
filling this need. One uses effects inserts, whichlEansed in conjunction with outboard effects modules, and
which only affect the monitored signal. The other U38®-based effects that run on the audio card itsbEyevit

is possible to have those effects inserted betweenewthe vocal signal is sent off to SONAR and whatginger
hears. The effects used in either of these scenadagsot be the ones that will appear in the final midhef t
recording (though they could be in some cases -- agaiapénds upon the capabilities of the audio card). However,
they may be good enough for getting "in the ballpark”,taatimay, in turn, be good enough to make the singer
comfortable.

Before we move off the subject of monitoring, thererie headphone-oriented monitoring tip worth mentioning.
Sometimes no matter what you do, you just can't segattihe right blend of the singer's voice and the backglro
tracks in the headphones. Often this takes the fothnecsinger's wanting "more me", and you're happy to oblige
him, but then, when you turn his voice up in the monitor noy, gan tell he's not hearing the instrumental tracks
well enough because he's drifting increasingly off pitch.|&\udjusting the instrumental mix, for example to
decrease or increase the amount of bass in theanamit, may be an option, perhaps you've already triagréer
of combinations without success, and your time withsthger, and the singer's energy, are in short supplgnOft
the cure for this is asking the singer to try removhrggheadphone off one ear, so he is listening tangteuimental
tracks, plus any monitor mix of his vocal, in one ead whatever is going on in the tracking room -- i.e. narhedy
voice singing in the room -- in the other ear. While tiét a cure-all, the reason this technique can betifiée is
because the request for "more me" often isn't so mumit #ie volume of the vocal versus the tracks, but rathe
about the singer's not hearing the natural cues haaisasognize his voice when singing. What is coming through
the headphones in a close-miked vocal is missing nidise@mbient cues we would get when we hear our own
voices in a room. Effects can try to compensate fdr thatoring some of what is lost to the close miking, often
simply hearing his voice in an actual room through esrewill give the singer enough of the cues he neegestto
back to his comfort zone. Then you can probably recheedlume of the vocal in the headphones, so the singer
can actually hear the instrumental tracks he's tryirging against again.

Capturing a Great Performance

Okay, so we've got an input signal chain to captureitfyeiss performance, and a monitoring chain to lesihger
hear whatever is most useful to that singer. Our keyajdhis stage is to optimize our chances for gettinglkast
performance out of the singer, or at least as good arpenfice as the particular singer is capable of giving.

By the point the vocal session is ready to begirs, oo late to coach the singer in techniques for pregéor the
session. Preparation time is over, and the singerris With whatever level of vocal technique he or sheihas,
whatever state of sobriety (or not) he/she is il witwithout a cold, with or without "red light syndrefr(i.e. the
tendency to freeze up when the red light signifying miogris in progress is lit), and so on. To quote ormayf

own song titles, you get what you get. The best you cas @mommodate whatever helps the singer get the best
performance he or she can at that moment. This ilstan in singer psychology, nor in herbal recipes fopikge
vocal cords lubricated, so you're on your own for tha#t.stVhat you can do, however, is try and make the
recording process as transparent as possible.

To use an analogy, if you've ever tried taking photogttd thildren, you know that, as soon as they sdmse t
camera is pointed at them, many (most?) of them teedher freeze up, start hamming it up, or put on ortleasie
pasted on smiles where you can just hear them sayings&liavhether or not they are actually saying it.lgvhi
some children are more natural photographic subjectsath@&ns, and some can learn to "look natural on demand”,
generally the best results will come from candid shetgre they aren't seeing the camera at all or yquste




blended in with the environment to such a degree thawth&yrgotten you're there photographing them. Of course
the need to photograph a moving subject places extra demiuiols photographer, so that often means taking more
exposures, and possibly more time spent in cropping andmitbéo-editing activities later on.

Okay, so that's probably not a perfect analogy -- dtdike you're going to hide a mic in the singer's shawer
anything. The idea, though, is to try and figure out hoevdinger will feel most comfortable, and do whatewer y
can to accommodate that. Note that this issue takes oralspgportance if the singer is you. Let's look atw fe
areas that come into play:

Does the singer prefer to perform a song all the waputir, or break a song down into sections, tracking adittee
time, or even down into individual lines, tracking a latea time?

If a singer sings a song (or a section of a song) aktieres through, is there a point at which she is miostylito
hit her best take, and a point beyond that at which shéhatpoint of diminishing returns?

Can the singer jump into a section of a song and siimg &t two to replace one that was messed up in a pieevio
take of the vocal and maintain a level of continuityg &elievability as if the vocal were recorded in a &ngl
performance?

Does the singer need a rest between two takes ol paxt, or does he prefer to do several takes in dadeep
the energy flowing?

This list is not comprehensive, but the idea is thatsinger's background and preferences will affectréoking
strategy that will achieve the best results. For exapgadme singers are not comfortable with the asseimbhijike
methods employed in tracking vocals in some studios, wloereoncentrate on an individual part, doing it as many
times as needed until you have what you need, then maeetioa next part, do that as many times as needed, and
so on. Trying to force them into that style of trackingy result in stilted sounding recordings. On other hand, if
you let those same singers perform the song straightghreeveral times, keeping each take, even if it contans b
bloopers in some areas, worrying about how you'll déhl ngpairing the problems later, you may get much more
emotional performances, albeit with problems herethack. (This particular situation can be particulariyyowmn

with singers who aren't very experienced, or just aremt @omfortable, in the recording studio, but are extremely
dynamic live performers.)

The key is figuring out what tracking strategy will best sug singer, and setting up SONAR to facilitate that
strategy. The good news is SONAR can handle most eatg@y you care to use. Here are a few common ones:

This first one is for the singer who is also playiegarding engineer, takes a little while to switch geans fr
engineer mode to singer mode, and is very comfortablerpgrfg songs straight through as in a live performance,
but not as comfortable in the recording studio. Thadillgr fits me, and I'd guess it fits many readers. & have

our own home studios, and may be comfortable perforiniagbut we aren't experienced session singers. I've
learned that my first few takes are more or less thn@ya because I've been playing recording engineer up to that
point, so have to switch mental and emotional gearstdNoention that | probably haven't warmed up my voice, o
maybe just haven't warmed up sufficiently, if I've beemking on other aspects of the recording project pdor t
recording vocals. Takes 3, 4, and 5 will probablybere | start hitting my stride, and those may bé iadled to

feel confident I've got enough to yield a solid composaiieal. However, if I'm recording a new song, or one that
has had recent rewrites, | may also be learning it aneffiaing it in the process of recording the vocal, so
additional takes may be necessary to get extra takes rablgm areas. However, after singing a song straight
through five times, | can also reach the point of diminighieturns vocally, so takes 6 and beyond will often be
more about emergency patch material than solid baséeziala

The key in this scenario is to keep the time betweearding engineer tasks (e.g. hitting SONAR's transport
buttons like Record, Play, Stop, etc.; muting and unmutaks; changing loop points; etc.) as long as possible.
This gives the singer time to get in the mood and upa& performance. Then, while the singer is "on", itrigetito
perform as many takes as needed to ensure you've gbtaselmaterial for creating a strong composite take




without interrupting the mood. At some point yogither have enough or reach the point of dimimighieturns,
and can determine you've got enough done, andrsistck to producer/recording engineer mode. Weiryv
about "comping"” (short for "compositing" -- the narfior the editing that will get done to createrars composite
vocal from multiple takes) techniques later, btlslake a look at SONAR's facilities for suppagtthis tracking
strategy.

x|| The first SONAR facilities that will help us heneahe looping and auto

- T o] shuttle features. You'll need to figure out how mpece-roll you need before
u Srart _= . . .
i - the area you are recording to allow the singer Tydo get into the

LoopEnd  [6101¢ = . performance (and to move from the computer to tleeaphone if you're
s recording yourself), then set the Loop Start peamy enough to do that.
¥ Sop ot he End Time and Rewied to Stert You'll also need to allow enough room after the ehihe singing to allow
% Loop Contnuously for any held out notes. If you need breathing rdmtween takes, but don't

want to stop the transport, you may also wantltwalor that in setting the
Loop End point. While you can use SONAR's Loop/A8tuittle dialog box for setting the loop pointg #asiest
way is generally to select the portion of the prbjou want to loop over, either in the timeline floe project or by
selecting a range of audio and/or MIDI clips, tluse the Set Loop Points to Selection on SONAR'gd.ar
Transport or Loop/Auto Shuttle tool bar. | recommhaetting the loop points on even measure boursjargeit can
sometimes be disconcerting to have looping occdrmreéasure. You'll also want to set the Auto Shuftigons to
"Stop at the End Time and Rewind to Start” and fi.@mntinuously" to avoid having to play recordingmeer in
between takes. These are set automatically whemuyndooping on in SONAR, so you shouldn't havevtory
about them. The result is that, when you hit Rec8@NAR will loop through the section you've set the looping
boundaries until you hit Stop, and you will onlyah@vhatever you are monitoring when recording,amgt takes
recorded in previous passes through the loop siittieg Record.

What we've done thus far only sets transport behnakiidoes not govern x|

what happens with any recorded material. To telNB& what to do with L Recodinguiode BT

the individual takes, you will use the Record Op¢ioThere are two main @ [Ecund oa Sound (Blanc) caicel |
. . . D wie (Replac

options for what happens with the audio record. Srie keep every take, ool o, Ml

and the other is to overwrite any previous takeh Wie current take. For ouj © &%
purposes, we will want to keep all takes, so wé select the "Sound on
Sound (Blend)" option. This "blend" notion is sonma of a misnomer in
that the audio from the takes would, by defaultyrideed together when you
play back the track, but the audio takes are stpalig@s within SONAR,
and do not get blended together in a single chp iththe equivalent of a
bounced down mix of the takes. We will talk aboawtto control what actually gets played back ddi#r. Related
to keeping all takes is the decision where to stou#iple takes, and there are also two optiong.h@ne is to store
the takes in a single track, and the other isdieghe takes in separate tracks. Prior to SONAdR4ling with
comping operations when using a single track wbelgretty difficult to manage due to user interfaatations,
namely that all clips would be hidden behind onetlaer if they overlapped, which they would in thigation.
Thus, prior to SONAR 4, | would have recommendadguithe option to store takes in separate tracks ,yau'd get
a track for each take at the end of your recordjpeyation. As of SONAR 4, though, SONAR providdaality
called Clip Layers that makes it easy to see maltwerlapping clips in a single track, and theeesirong
advantages for comping efficiency if you storet#iees in a single track, so that is the way toldgre is one more
option in the Record Options dialog box, and teatiether Auto-Punch is turned on or not. Auto-Pusets a
range for recording to happen, and that range raahbrter than your loop range if, for example, y@unt to have
a lot of pre-roll and post-roll, but not take uptak extra audio file space to record during &that. If you use this
feature, you'll still need to make sure you ardisig early enough and ending late enough not toffparts of the
vocal, and that the Auto-Punch boundaries are witié loop boundaries. These days | tend to hasegmhard
disk space to not worry about using this featud#l just record whatever extra audio may comenfrime pre-roll
and post-roll, and slip edit it out later. (Thaitést" audio can also be useful later on if youlwse any kind of
noise reduction process that requires analyzirgilent” section -- i.e. a section of the audio vatily background
noise.)
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Once you've got the Loop/Auto Shuttle Options aeddrd Options set, and have an audio track takipgtifrom
the port on your audio interface where the voca isiiand armed for recording, you're set to gst it Record,
run over to the mic, and start singing. Keep anifl you've done as many takes as you want, rak tmathe
computer, and hit Stop. If at that point you haplyou'll hear all your takes playing at once, god may only see
one clip, despite hearing several takes. Howear,can turn SONAR 4's "Show Clip Layers" optionbyrright
clicking in the clip lane of the Track View, theseuSONAR's clip muting capability to mute all bueof the takes
for monitoring. We'll get to details of this latét, once you've done this, what results may kmkething like the
following:

In this particular case, four takes of the vocalenecorded. "Show Clip Layers" has been turnetbaeveal all
four takes. SONAR 4's clip-level muting has beepleyed so that only the fourth take will actually played back
for take auditioning purposes.

That was pretty simple, eh? The idea, after gettings set up, was just to let the singer, whadss the recording
engineer in this scenario, sing. We haven't mentiatarkened rooms, lava lamps, herbal teas, anthethaut you
can employ whatever you want to help ensure treasitinger is in the mood and does the optimal jasibée. From
a recording engineer's perspective, though, athreaeally trying to do is stay out of his way.@firse, the real
work, which will be the main focus of this artickeegins at this point. Before we get to that, thouets talk about a
few other tracking strategies that may be usefusiiogers with different preferences.

A minor variation of the above approach would bedui a case where the singer is not the recomtigineer, and
may prefer to rest a little between takes, buttéfers to sing the entire song in one go. Stheee is no worry
about the singer's needing to switch modes, likbénengineer/singer case, we don't need to wdaioytdoop
recording, so can leave looping turned off. Thereing engineer can deal with the transport. Assgngbu have
SONAR's automatic rewind turned on, everything eisthe setup can stay the same. However, betvad@s, tthe
engineer will need to mute the clips for all eartekes so they will not play back when the sirgeecording the
next take. This can easily be done with SONAR'seéMabl or simply by selecting any unmuted takeslattohg

"Q" (the short cut to toggle the mute status ofdli to mute them. If only one take is recordedtetime, this
simply involves clicking on the most recent takegrt hitting "Q".

For a singer who only wants to record a sectioa &6ng at a time, whether that section is shayt &single lyrical
line) or longer (e.g. an entire verse or chorus),techniques are similar. In the case of the siwhe wants to
record passes continuously, it is just like thstfacenario given above, only the loop points bellset to a shorter
region, and, once you are done with that secttgen you will reset the loop points to another regiad record
some more. In the case of the singer who is ngfrgeengineer and wants some rest between talesethnique is
exactly as in the non-looped case above, thougtimgsome resetting of the recording start poimivben song
sections. In both cases, you can use as much pamcbpost-roll as you like. Independent of whetthat pre-roll
overlaps with another section of the song, SONAR&INnd on Sound" feature will keep the individug<from
overlapping sections distinct, its clip layers wilhke it easy to see what is what, and you camyalg editing
needed to trim down overlapping regions, deal wittssfades, and so on later.




What about the singer who just wants to repair one woedgreviously recorded phrase? Those of us who started
recording with multi-track tape recorders may still@ascurring nightmares about this scenario. The proeedur
went something like, "listen to the playback, with thgsr singing along; at the precise right moment, punah in t
start recording the word in question, then punch out asa®dris over, hoping you didn't cut off the word before
or the word after the small section you were fixing."afflautomated punch points were available in the tape deck
you used, the scenario was only slightly better inybatcould program the starting and ending points ahead of
time, and, assuming you got them right, there was noyvedrout cutting off other words. You still had to worfry i
the singer's timing fit the punched in word cleanly enotlgtygh, because a little overlap in either directionactoul
make it sound funny.

In the SONAR world, you could use the Auto-Punch featunetioreed above to set up punch points, and use
Overwrite instead of Sound On Sound mode to replace r itidre augment what is already there. However, if
you're thinking about going this route, | have to ask, "abther?" Why not just mute whatever it is you will be
replacing, then record as little or as much as you viasttas you did in any of the scenarios above, and worry
about slip editing things later on? You can still use AutoeRuif you like, to control how much before and after
the punch point gets recorded, but I'd suggest setting bousttaateare longer than you are likely to actually need
to provide room for error. While you'll still need tothe punched-in word in the space available for it, éfrgou

get too long a replacement word, there are editing tyickscan employ to shrink it down to size. If it's thghti
length, but goes to far in one direction or the otlien, can just move it around. There are no worries dtitng
something in an uncomfortably tight space in SONARIs-destructive editing world.

Ah, but what if the reason the singer prefers this kingoafeturn punching (or even tracking) mode is because

she'll know what she wants when she hears it, anshtagant anyone being confused by alternate takes bece s
knows she's gotten the right one? While you could usehea€ite mode to enforce this sort of thing, | witjaan
recommend you don't bother. Just use clip labels, anteresen different colors, to label the supposed keeper

clips as the main ones and the others as alternatéagrall the alternates. If you're as confident assthger is in

the singer's real-time judgement, you could always ddietalternates. However, I'd recommend you keep those
around, just for safety's sake, in case someone discaversty problem later. You can always use those atéerna
takes as sources of "bandage material”, to fix up anygmobpots in the supposed keeper takes that may have gone
undetected in the heat of the moment.

I've been talking primarily about recording lead vocalthts point. If you're recording non-group background
vocals -- i.e. with only one singer singing a part iatsingle mic, where there is no bleed betweenipreigingers
and mics -- there is absolutely no difference in traghéad and background vocals, at least from the pergpedt
SONAR tracking techniques. (Depending on the musical stytey, nd singers, there will often be differences in
mic and singing techniques. There will also be potediffdrences in handling the recorded takes later oryguf

are tracking multiple background vocalists singing into a singt (or multiple mics where there is significant
bleed between singers and mics), the actual tracking tesksgll still remain the same. However, in this case,
greater attention may need to be paid to quality-oréeisgies such as pitch control and subjective issues such a
the blend of voices as you will have much less podsilfdr fixing that sort of thing later in the editirapd mixing
stages. (For example, while you can easily tune thededo/ocal of a single singer who is slightly off pitchy yo
can only do that with multiple singers singing a chordefthare all deviating from their desired pitches bystime
amount.) Thus, it is quite possible you may need more thle® you would when tracking single singers, given an
equivalent caliber of singers. (On the other hand, taderexperienced background singers may well find it etsie
achieve tighter, more pitch-perfect results singing togathergroup than singing their individual parts in isolation
against recorded tracks where the other parts maywaotleave been tracked yet.) One specific thing | would
recommend, if it is feasible for your situation, isfpmning tracking background vocals until after you'veygar
final, comped lead vocal. The idea is that the backgroondligts then can sing against the real lead vocal, not
some slight-to-extreme variation of it, and this wal/e you editing time later on, assuming reasonablgtide
experienced background singers, anyway.

The bottom line at this stage of the vocal recordinggs® is to make sure you have whatever raw matedals y
may need to come up with whatever level of polished esalts you want to achieve. That is always a judgement
call, and may take some experience to consistently sutethat you achieve your desired results. As a general
rule, better singers tend to require less raw materig¢t any given level of polished results, while less egpeed




and/or less talented singers may need more takes to @@view much less-polished results. In general, it isrbet
to err on the side of recording more than you need, ymiilgain confidence in your ability to judge when you've
got enough. However, there are tradeoffs, such as tiregitiger out more by doing more takes, frustrating the
singer who may think he's already gotten enough good stuff,dove-- the one that will affect you personally as
we move past tracking -- increasing the amount of nahtgou’'ll have to review and handle during the post-trarkin
phases of production.

From Raw to Polished

In the perfect world, your tracking would have gotten yowunglsiperfect take of each vocal part, and you'd now be
ready to add any desired processing and work on your mdn't know about you, but I've worked with some
really good singers, some pretty good singers, some okaysiagel some pretty lousy singers, and | can't recall
this perfect world scenario's having occurred evere.oNow, there were a few times where the pressiriase

didn't give me any choice but to act as if | had thréepevocal take in front of me and proceed straight to
processing and mixing. Given the benefit of extra timaygh, I'd have preferred to take that time to work on the
raw materials | had in front of me to improve upomtheather than making whatever compromises were ragess
to meet my timing constraints.

The thing is, you can have a superb singer, who delivénesnealy moving live performances, with good-to-great
pitch control, excellent phrasing, good dynamic con&not| lots more, where you just hear that singer's
performance, and think, "that was absolutely perfect,| @ad't imagine improving upon it!" Then you can listen
back to that same performance on tape or hard diskatdsit when you don't have the benefit of the visuhés,
emotion of the moment, and so on, and you do haveibefafRewind and Play button to listen repeatedly, and
think, "this could be better!" Or sometimes, you migldreget to, "what was | thinking when | thought it was a
perfect performance!” Something that goes by you onceamtis fine, or even great, may wear on you with
repeated plays. Remember, we are talking here abeating a recording that will hopefully be played over and
over, preferably by many, many people, not a one-timenmeance that benefits from a concert atmospherdtaend
visual side of the singer's performance. Not to menkiahrhany singers just aren't anywhere near as comirtab
performing in a recording studio as they are onstage, bustiliayant to hear a recorded performance that comes
as close as possible to the one they can delivet least think they can deliver, live. Then technical and
commercial limitations can enter the picture, suchvasther the mics you have available for the recordieg t
singer are good matches to the singer's voice, thebmigltdog's barking in the middle of an otherwise excellen
take (what, you didn't soundproof your non-commercial haodis?!?!), and so on.

In the remainder of this article, we'll be lookingethniques that can be used to deal with many differamsdhat
detract from your having the perfect take you know thgesiis capable of, at least in your optimistic view ef h
potential. To those who might be inclined to think soanall, of this is "cheating", let me remind you thattans

are fallible. The little, or big, mistakes we makeidgra live performance that may go unnoticed in, or evem hel
give extra character to, that live performance, canydascome annoyances when they are repeated over and ove
on our CD player or (thinking extremely optimisticalligetlocal Clear Channel outlet. We're trying to creeltevel

of performance that does not exist in reality, because éiverperformance is unique, but which must exist if it is

to stand up to repeated listening and the increasednsctiiat implies. Also, the available of computer-based
editing and processing tools has become so widespreathabtlhe bar has been raised for things like pitch contro
in recorded vocal performances. This can make deviatiasvould have been perfectly acceptable a few decades
ago stand out like a sore thumb when played alongsidedterm pitch-corrected performances that seem to be the
norm in today's production-oriented world.

So, how do we get from raw to whatever level of polighdesire? There is no one right way. Much will depend on
your particular preferences in terms of editing and psdegavorkflow. We will be breaking things down into
separate techniques that can generally be used in mostkny@deal with whatever issues you are trying to
resolve. However, we've got to start somewhere, Isought I'd begin by outlining my own "typical” (if ther®any
such thing) workflow. | will then use that outline as a gdatesequencing the detailed techniques I'll be discussing
in the rest of the article.




Here is my basic flow:

1.

10.

Lead vocal tracking: My general process is to recoradvarye from 3 to approximately 9 takes, with the
typical number being in the 3-7 range for a recording intetmled a polished master, and 3 for a song
intended as a demo. If there are any particular probéations, | may also do additional takes of only
those sections. We've already discussed all we're gocawyés on this topic earlier in the article, but |
wanted to clearly indicate where it exists in my overatal tracking, editing, and processing workflow.

Cutting the vocal up into phrase-length clips: | genetajlyo break the vocal down into phrases, generally
separated by breaths, as they tend to be naturafemasmping.

Adding rough processing to the vocal: The idea hereuséan approximation of how the vocal will later
be processed such that any comping decisions which migiitdoted by processing, especially
compression and limiting, can be made in light of sinplacessing. | generally also include automatic
pitch correction in this processing so minor pitchinedlsnet influence my comping decisions -- I'm going
for emotion, not technical perfection; we can addres®ctable technical issues ourselves.

Auditioning and comping: This is where | pick all the vagdits I'll use and throw away. Because I've
already broken things down into phrases, it is primardgeision process, rather than a technical process.
However, there may be some technical tasks involvedindog case of problem phrases, where it
becomes necessary to break things down even furtherrthgitase level. When that happens some
additional cutting things up, and possibly editing (see belma), be needed.

Tuning: While I've used pitch correction in automatic mameatiditioning to this point, | haven't actually
done any permanent pitch correction. | find automatahorrection generally doesn't yield as good of
results as manual pitch correction, and | don't wabetmanually correcting the pitch on a bunch of stuff
I'll be throwing away (and there is usually more thas ¢f@grown away than kept).

Editing: This can involve anything from manipulating digle-ins and fade-outs to dealing with crossfades
for overlapping clips, shifting clips around to deal witly iming/rhythmic problems, stretching or
contracting syllables and/or phrases to deal with timneglpms or editing challenges, and more. The
basic elements | always do are easy and quick, bug omonplex issues can get into what | like to call
"microsurgery"”, and can even get down as low as borroeangonants from one word to graft onto
another word to fix diction problems.

Background vocal (and lead vocal double) tracking: Whikentot always possible, | strongly prefer to

defer background vocal tracking until there is a final. @omped, tuned, and edited) lead vocal to track
against. Doing otherwise typically means more worth@ésubsequent stages of this process since the lead
vocal may be a moving target, for example if therephrasing problems. | am also lumping any lead vocal
doubles in with background vocals, as | generally treanhtkimilarly with respect to work processes.

Background vocal comping/tuning/editing/processing: I'mding these into one step here to simplify
what is essentially a repeat of what has already besmibled above for the lead vocal. However, because
the background vocals will generally be less promintem the lead vocals in the mix, and there are
generally many more of them, | will tend to take asgnshortcuts as | can get away with to speed up the
process.

Submixing background vocals: This step may be optiongldople with really fast computers, but many
of us will need to do this, and that means getting thilkggridividual part processing, pan positions, and
balances set in stone prior to the mix.

Final processing, fader automation, and mixdown: If tfextf on the lead vocal and background vocal
submix haven't already been finalized, this is the goiget that done, be it as a separate stage prioeto th
final mix or as part of the mixing process. | tendike to get the processing set fairly early in thging
process so it can be taken into account when dealing wigh, dess important, components of the mix.




The Guinea Pig

For purposes of illustrating this article with screen stmtiemonstrate the techniques, and audio examples to
demonstrate the results, | needed to pick a project.enist of my recent work has involved producing another
vocalist, who is a much better singer than | am, | didatituo embarrass anyone else by presenting "befseltse
which would never see the light of day on an end recordinig. meant choosing one of my own projects. (Don't
worry, | don't get easily embarrassed.) Unfortunatalyrecent focus on producing someone else didn't lsave
with a very big selection of candidate projects. Ini,fatost of the projects | had lying around either wéneady
beyond the "before" stages I'd need for early exampidsad sufficiently far to go that it would take me quite
awhile just to get other aspects of the projects tegathsome presentable degree. Thus, the guinea pigtpsoje
(drum roll please) ...

Awhile back, when | was working on a review of thdT Orchestratoarrangement generator, I'd tried to very
quickly put together quick generated arrangements for a buratl sbngs which | could never quite bring myself
to demo, but which still had enough redeeming qualities tiguried I'd like some kind of recording to document. |
wanted to try various styles, and remembered I'd hadenyenld song (we're talking 25 years old -- vintage 1980!)
that | thought would suit a bluegrass treatment. The socalled "Baby", and I'd originally just put together JIMT
Orchestrator tracks, with a variety of stylistic chantgegary the arrangement over time, then added a esiztid

lead vocal withiZero-G's MIRIAM Virtual Vocalist

I might have left it at that, since the song was docuetkand | didn't really see any commercial potentialén th
song. However, a few people who heard that recording iikedre than I'd expected, and mentioned they'd be
interested in hearing how it would sound with a real sifgga result, later on, when | was working on a review of
theE-MU 1820Maudio interface, trying out the built in mic preampsjded this song onto a vocal tracking
session where | knocked of 3-4 songs in the space of ahsar In particular, I'd tracked 4 raw takes of the lead
vocal for this one in one continuous, looped recording.#@isce that time, | really didn't have any significant
pockets of time to work on a low priority song. Thus, & peetty much just languished on the "to be finished"
project pile, although | did at least go in and replaraesof the bluegrass instrument sounds I'd been using
previously with some new, high quality sounds from thst Béest Quantum Leap RA software instrument.

The vocal tracking chain for the song was a CAD Equit@&mic (a condenser that cost about $500 back in early
1996) to the E-MU 1820M's TFPro preamps and high quality Afiverters into SONAR. There is no special
acoustic treatment in my small home studio, which imalls squarish room with standard 8-foot ceilings. My
tracking position is roughly in the middle of the roonithwny mic facing an open door (thus minimizing

reflections from behind my singing position). My comgiyincluding its fan and hard disk noises, is positioned at
roughly the 90 degree point to the front of the mic,dsuthe floor under a desk and probably about 4-5 feet from
the base of the mic. My U-shaped desk may buffer a bftthe computer's noise from getting to the mic, bereth

is still plenty of that noise that makes it through. The was used in its cardioid pattern for maximum off-axis
sound rejection, and | did use a pop filter roughly 3-4@sdnom the mic, with my vocal position being anoth& 4
inches out, depending on the part of the song.

As for the caliber of the singer, you can make our pulgments, but it's worth mentioning a bit of my owri-sel
assessment since the clips I'll be using are shmogeneral, I've been singing every since I've been taddiddove
to sing. However, | am most comfortable singing whlko playing the piano, and am decidedly uncomfortable
standing in front of a microphone and trying to capture fjgréect take". | think this may also have been the first
song | tracked in the session, and | probably hadnihegmup at all prior to starting singing the song. Whstauit
worrying about pitch control and various other techrasalects of vocal recording, | tend to exacerbate any
problems | might otherwise have (e.g. worrying too mumbuaistaying in tune tends to make me sing all the more
out of tune). Thus, | have learned to do my best to natyedrall about the technical side of the performaand,
just do my best to get into the lyric of the song as #or aight, going for believability and emotion over abc
technique. When | am successful in doing this, the resaittde reasonably good, but I'm not terribly consistent
doing that when standing in front of a microphone (I'othmmore consistent while singing and playing at theesa
time). Thus, the raw recorded vocals tend to be fullaeis, mixed in among promising moments.




For anyone who is interested in hearing what some afetatively polished results can sound like, 1 will refeu

to my music page on SoundClick.cohitp://www.soundclick.com/bands/4/rickpaul _music.htAnd now get
ready to cringe, because here is the first "beforg"fotim our vocal editing guinea pig, "Baby" (words and music
by Rick Paul, © 1980 R. Paul, All Rights Reserved):

"Baby" - Raw first verse vocal from take #4

I've made the clip the soloed vocal so you can moréydeesar any flaws in the vocal or recording, with no
distraction from any underlying instrumental tracks. Howgitean be helpful to have some idea of context, se he
is the same raw vocal take mixed, with no vocal effedtsg with the JMT Orchestrator-generated temp tracks
used for tracking the vocal:

"Baby" - Raw first verse vocal (take #4) plus temp tracks

With that "before™ picture in view, let's move aheudth trying to take the raw materials and fashionaen
compelling recorded performance.

Preparing to Comp: "Comp-able" Units

The setup in the "Guinea Pig" section above was parténd®d to set the perspective that our audio examples were
recorded in a fairly modest recording studio. Howeveras aiso designed to provide enough background
information on the particular singer whose vocals we'ddigng to give some clues on picking an editing approach.
In particular, I'd noted the raw recorded vocals tertwettfull of flaws, mixed in among promising momentsduy
haven't heard all the raw takes, so you'll just hawrush me on that characterization here. In general, thaunghof

the first things you will need to do after tracking raw Vsds characterize the raw materials with which yo@ll b
working, so that you may decide on a comping strategy.

There are two primary strategies for comping vocate {3 to assume we will mostly work with one "besketand
only comp when there are problems in that take. The @fie assume there is really no such thing as ostetdles,
and we'll need to comp everything, treating all or mosheftakes as being relatively equal with respect to thei
potential for being the source of raw componentsiercomposite track. In between those two extremes ihare
position where we might expect two or three of the takedikely to be better than the rest. These may be the
primary sources for raw materials for the composétekir but there may still be a need to look outside thrasks

in some cases. When it comes to preparations for cgnguerations, though, this intermediate strategy has imor
common with the "no best take" strategy than it dodls tlie "one best take" strategy, so we will focus enntiore
extreme positions for the moment.

The "one best take" strategy will tend to suggest you bagef two types of vocalists. One of these would be a
fairly predictable vocalist, who always hits herd#ron a particular take then goes downbhill from there.ofier
would be a really good, and consistent, vocalist wheseydake is pretty much magic, so it doesn't so muckemat
which take you use as a starting point, though therebmayfew problems here and there. There is one other
scenario where this strategy make sense, and that ie e don't have either of these two types of vocabsts,
you do have a very short deadline, and have to favor ke#pregmount of comping time short over going for
perfection.

In the "one best take" strategy, the main preparatepywiil be to audition the various takes to figure out which
one is the best starting point. When you get to actuaping, you will mainly be listening serially through the
performance, trying to identify trouble spots, and figditernate takes to substitute in those spots. You ywan't
much attention to the alternate takes unless thereabkems in the "best” take, though. As such, therealy no
need to break the individual takes down into smaller uhga of comping.

By contrast, with the "no best take" strategy, orrthated "multiple good takes" strategy, we can assumkbge’l
doing a lot of detailed auditioning of candidates for anggipart of the performance. Thus, it makes sense tk brea




the performance down into what I'll call "comp-dhllits. What is a "comp-able” unit? Well, it's satming |
totally made up, but the idea is to find portioha @erformance which make it easy to mix and matattiple
takes of those portions with multiple takes of othertions of the performance. For vocals, thenelsgo be a very
convenient unit, which I'll call a "phrase”, whichbounded by the vocalist's breathing. While thi&t necessarily
the same as a lyrical phrase, it often is, anddéshelp for keeping a solid flow within each gwaaHowever, the
key reason for picking breath-separated phradascisuse it generally provides a convenient poiehtip things
up, where there is typically not much happeninthavocal, and there would be a natural breakahvbcal while
the singer breathes. This can mean transitions tnoentake to another can be pretty seamless, afipetiou
compare it to something like trying to make a tréors in the middle of a word or even between tigispaced
words within a phrase.

We'll be using SONAR 4's Mute tool later on to he$paudition alternate takes of each phrase. kofrio
best take" comping strategy, we will be using tmeite entire clips” mode of the Mute tool, so, tegare for
comping. We will cut each vocal take up into phsassing SONAR's Cut tool, which can be invokedlhiing

"C" on the keyboard or simply clicking on the Calticon (see the graphic at the right of this geaah) to turn the
tool on. First, though, if you haven't already eairSONAR's "Show Clip Layers" attribute on for theeck you'll be
comping, now is the time to do that. Simply riglticin the clip pane area of the track in quest@nd enable
"Show Clip Layers" in the pop-up menu. You shoutdskeing multiple clips, one representing eacloof yakes,
within the single track you'll be comping.

Where do we cut? As indicated above, we will béiegtthe vocal down into phrases delineated bysthger's
breathing. Thus, we are looking for points at whtloh singer took a breath. There are two waysibthem. One is
to solo the vocal and just listen, hitting Ctrl-8ebar to stop the SONAR transport at the point @lyeu hear a
break in the phrase, then use visual cues to fiadteath in the audio wave. The other is to sirepan through the
audio waveforms visually to locate breaths, whardtto be extremely easily recognizable once yawkwhat to
look for in the waveform. Even if you're using amdues, to save time getting into the general iticof a breath,
you will ultimately need to use visual cues to fihe best point for cutting, so let's take a look.

First, you may find that the singer's breaths vieosquiet to actually show
much of anything on the visual waveform. If so, yaun use SONAR's
capability of audio scaling to increase the sizéhefwaveform within the
audio clips. Simply hold down the Ctrl key whilécg&ing the zoom button
that would normally zoom in vertically in SONAR'§pcpane. The view you
are looking to achieve is one where you can easiystarting and stopping
points in the singing and the singer's breathsylgre you are not zoomed
in so far as to make it tough to distinguish betwigeground audio, be it
desirable or not, and background noise. The sa@apture at left shows a
portion of four takes' worth of audio waveforms wdene vocal phrase ends
and another begins, with a breath in the middleidgcaling has been
employed to give the breath enough prominence &abk#y recognizable
against the background noise.

So where do you cut? You can cut either befordter the breath, or even
on both sides of it in cases where you may endawpy some overlap
issues where it might be useful to consider thathras a separate phrase for comping (e.qg. to siserter breath in
a tight space). Note that you generally will notivep cut the breath out altogether, because vedéi®ut
breathing sound pretty unnatural, and extremehiadl. The breathing is just one of the vocal adhes helps us feel
the singer's emotion. As to whether to cut beforafier the breath, the answer is, "it depends.&éi&ltan you
make the cleanest cut, to avoid chopping off phat word? If the breath just flows out of one emdh@ other, then
cut at the other end. If you could go either wagntwhere can you make the cleanest alignmentsfaiween
takes? In the example at right, take #4 has thentis in the first phrase being held out quitét donger than that
same note in the other takes. If | were to cutiteefioe breath, the cut point in take #4 would berlapping with the
breath in all the other takes. While that isn'tassarily the end of the world (you can usuallyayehy with
truncating a breath and fading it in or out to @van abrupt transition), | can cut after the breaiti get much better
aligned cut points. There will be virtually no olagy between the end of the breath for any of thes@and the start




of the next syllable in any other takes. In fact, thiy overlap that will exist at all will be between thalesf the
breath in take #4 and the very start of the syllabtake #3. That would represent an easy crossfade ihiéduout
we'd be putting the end of the first phrase from takegdther with the start of the second phrase from take #3
the composite vocal. Thus, | will choose to cut aftertireath (the graphic shows the cut for the firgtethiakes

only).

One additional note on cutting is that it is importantubthe waveform at zero crossings to avoid clicks in the
audio. SONAR will handle this automatically if you ledtie "Snap to Audio Zero Crossings" flag enabled (it is
enabled by default) in SONAR's Snap to Grid dialog box. Thi®tndine is you want to try and cut in a silent area
of the take. Due to background noise, there probablg@teue silent areas, so you will be cutting in angasre
there is only background noise.

There is one additional consideration in this breaking ddwakes into phrases. That is whether you will do this a
little at a time, then comp that section, then move dhamext section, or you'll make a pass through the whole
song to cut things up, then make a comping pass after teatetally prefer to go the latter route because the
slicing things up pass becomes a pretty mechanical agsonce | get in the swing of zooming and cutting, and
possibly deleting extraneous (i.e. "silent” or "justset) clips, | can go pretty quickly through a song. Whetke
comping pass is an extremely aesthetic pass, wherdryiang to make musical, albeit with some technical
considerations, decisions, and | don't want to keep swijadears between the aesthetic and the mechanical.
However, SONAR's performance can sometimes bog down wheget a lot of small clips going (at least on my
Athon XP 1600+ system), so there are tradeoffs. It sahogvn to personal preferences.

Preparing to Comp: Minimizing Distractions

We're almost ready to start comping, but, rememberirigctimaping is primarily about making aesthetic decisions,
there is one additional preparatory step I'd recommaatkdng first. That step is trying to minimize any tedati
issues that distract you from concentrating on thénags considerations upon which you will base your cogpin
choices. Let me give a few examples:

Minor pitchiness: If a singer is way out of tune on a panaithin a take, odds are | won't be selecting that
take when | comp the phrase. However, if there is somerrpitchiness, to the degree that it sounds a bit
off when listening to the raw vocal, but within the reaihwhat can easily be handled by pitch correction
software and techniques, | don't want that pitchinessadistig me from what might otherwise be a great
take. After all, | can fix it in the final vocal, speffectively won't be there and shouldn't be ideised a
negative when considering the take.

Minor dynamic inconsistencies: Sometimes a singdrjugt mess up and sing a word or syllable way too
loudly or softly. This yields an uneven vocal whersiitt really possible to fix the problem via fader migli

or dynamic processing (e.g. compression and limitiegabse things are so far out that fixing the problem
causes other side effects (e.g. raising the backgronisd too high). Other times a vocal line may beta bi
inconsistent in dynamics, but is within the range of whsitrunning the voice through a compressor and
limiter could cure. Still, those minor inconsistenameght distract from the performance if just listening t
the raw vocal.

Predicting the results of vocal effects: Rarely wilaa/vocal make it into the mix without use of some
form of effects. Those effects may include compresam@hlimiting, equalization, de-essing, aural
exciting, delay, reverb, and much more. In some casese #ffects may affect some basic vocal
characteristics, such as timbre, and the differemighkt be significant enough to cause you to choose a
different take if you were choosing between the raw tedk&spposed to choosing between the processed
takes. Where this is the case, it is advantageouddn tig the something processed similarly to how the
final vocal is likely to be processed, so you can congidegr decisions in a context that is closer to where
your final mix will go.




We'll talk about the vocal processing chain, and varigpess of effects that are relatively commonly found,in i
later in the article. For now, though, I will simply giyou an idea of what | will typically configure at tipisint,
then discuss one particular effect that will not be infimgl vocal chain which can be invaluable at this pairthie
vocal production process.

When it comes to configuring my own vocal effects chairc@nping purposes, | am mainly considering effects
that will affect the timbre and dynamics of the Mdmacause vocal dynamics and timbre can vary from tatakén
and even within a single phrase of a single take.possible that processing may exaggerate some timbral
differences while hiding others. Thus, if there &rang likelihood I'll be using such an effect in my eng, id
prefer to have it in the chain for auditioning effectdoih't worry so much about ambience-related effects, sich a
delay and echo.

One particular issue | face in my recording setup isttieaone microphone | own that is a reasonable vocal
recording mic is badly matched to my voice. It tendsxaggerate some of the worst aspects of my voice, and
sounds nothing like what | am hearing in my head, nor lkatwthers hear in a live performance scenario.
(Unfortunately, | didn't realize this until it was &y too late to return it and get another, more saifabbdel.)
After a few years of trying, unsuccessfully, to remtdyg with EQ and other types of processing, | camesac
Antares' Microphone Modeler, which attempts to subtfeetharacteristics of your mic and add on the
characteristics of any mic you choose from withinrtimdels whose characteristics have been modeled foritlse w
the software. Because mic characteristics tend ¢éataiinbre in different ways depending on pitch, voluame]
more, this is something | always try and get set awdiit it early, before adding other effects and definiveifore
making any comping decisions. In this particular cage,dhanged my CAD E-200 into a "virtual AKG C12A" --
anyone wishing they could do that in the non-virtual d®rl

My voice tends to be slightly sibilant (i.e. proneet@ggerated, or hissing, "s" sounds, with some exaggeration in
other related consonant sounds). While it can be fines@mwn for recording, | also frequently use a plug-irt tha
adds harmonic excitement to my voice (to help it cut througixebetter without adding EQ in a range that can
make my voice too strident), and that plug-in tends to enhahitance to a degree. Sometimes that is just fine, a
other times it puts things over the edge. This particekirdase is one of the latter, so | put a de-essavésV
RDeEsser in this case) after the Microphone Modetet pdaced the harmonic exciter (DSP/FX Aural Activator
here) later in the chain.

| don't always use EQ on my voice, but, with this pargicekt of tracks, it seemed to help toward fitting oige

in the rough mix, so | added that (PSP MasterQ in #ig)cafter the de-esser, then followed the EQ with the
harmonic exciter. Last up was a compressor/limiter/g&fves RVox) here, to even the dynamics out and ratchet
things up in the "in your face" department.

Again, we'll be talking more about effects later, astiduld emphasize that the chain | am using here has rialspec
magic to it. | often switch the order of some of tffeas, for example whether EQ comes before or after th
compressor (if EQ is used at all), and even what isa@rchain in general. While | often use the same plug-irts wit
my voice, | might use quite different ones if working wsttimeone else's voice. Most of the time some degree of
experimentation is involved, and the real bottom lineolw it sounds, especially in the context of the other
instruments in the mix, which is a rough mix at this poffau can hear the changes auditioning the same phrase
with effects makes here:

"Baby" - Raw take #4 vocal with processing

One effect that will not be in my typical vocal chaimmsomixdown time, but which | find invaluable to include f
auditioning takes at the comping stage, is an automadic gorrector. | will use Antares' AutoTune 4 here aier|
in our vocal processing work. At this stage, we areactially interested in tuning the vocals so much asreve a
interested in minimizing the distraction from easily bla@atuning problems and making less easily fixable tuning
problems more noticeable. The idea is that an eas#ilé problem should not be allowed to distract fromosimy
what is otherwise the best take (i.e. emotionattyg with respect to other aspects of the performa@e}he other
hand, if a tuning problem may not be so easily fixaibiould be nice to have it called dramatically to attention




SO we can either avoid using that take or experirwéih what will be involved in fixing it, just itase our decision
for a particular part of a performance comes dawa humber of contenders among which none is aioabv
choice, where the decision may hinge upon whetteecam get around a more severe tuning problem in an
otherwise preferable take.

For this application, we will use AutoTune's auttimenode. Since | know
this particular song is in the key of B-flat, arlbhates within the song are
within the B flat major scale, | will set the kelydhscale to be used as a
reference B-flat and Major, respectively. If yodmli know the key of the
song, or whether the melody of the song stuck atestotes within that key, |
a good default position is to set a chromatic scaény key. Whatever is sel
here, AutoTune checks the pitch of the input vaggalinst notes in the
reference scale (more technically, it is checkiegj@iencies in the input
vocal against reference frequencies correspondingtes in the referenc
scale), and shifts the pitch up or down to the estascale frequency after accounting for some gmperameters
such as how quickly to retune a note after disdnget is off-key (at least according to the trawgiand tuning
criteria set), how choosy to be about divergenamfreference pitches, and more.

In the default case of a chromatic scale, this md&aat if a note is off-key by less than a haldafemi-tone,
AutoTune will tune the note to what it should h&een. However, if it is off-key by more than hafrs-tone,
AutoTune will tune it to the wrong note, becauss #ctually closer to that wrong note than therddsote. Thus,
if you are familiar with the melody of the songgunestion, minor pitch variations go more or lessaticed while
larger pitch variations get exacerbated and tumwrong notes. When using a reference scale wiinser
granularity than a chromatic scale, some notek@stale can be more off-key than others befonegbetuned to
the wrong note, but the principle is the same driipular, if you have automatic tuning on, and ‘tlontice
something strange about the part, odds are yod@angood job of tuning the part and don't hawedory about
pitchiness when choosing parts to include in thrapasite vocal. On the other hand, if you get obsiaong
notes, then odds are you'll have a harder timescting the pitchiness in the part. At that poimiy gan eliminate
that take of the phrase from consideration in threpz Alternately, if you feel the other optionsratgreat, either,
you can try changing the scale to only include satehe phrase, or using AutoTune in graphic madere you
can specify exactly how the melody is supposedtage'll talk about this mode more below when wetge
actually tuning the vocals), to see if the pitclsmproblem can be resolved before making your idecis

This isn't an AutoTune tutorial, so we won't gwiatl the parameters of AutoTune's automatic made.hrhe
main other things you may want to set are the Ifigpe (e.g. Soprano Voice, Alto/Tenor Voice, LowIB&oice)
and whether "Improved Targeting" (more on this seleghen we get to tuning, but this is a setting yoieed to
experiment with to see whether having it on oryi#fds best results) is turned on or off. Again,aren't actually
tuning the vocal at this point, but only using Aliwme to help us distinguish between easily corl#etpitch
problems and pitch problems that may indeed belgmabthat should eliminate a take from considenafiio the
phrase under review. You can get an idea of whrating AutoTune in automatic mode does to the pechy
listening to the following clip of the same vocarpwe've been using to this point:

"Baby" - Raw take #4 vocal with processing and mattic AutoTune to B-flat major scale

One thing you might notice here is this performajuse got a lot shakier-sounding on the pitch fr¢Rerhaps it is
not quite as obvious without knowing the actualadglof the song, but | think some of the issuesvg@lobvious
even without that.) This is because my performamcthis take was pretty bad in the pitch contrgdadeament.
(Simon Cowell and Randy Jackson would crucify meven Paula Abdul might admit my pitch control ecbhave
been better; she's always so nice!) In fact, it basenough that AutoTune exaggerated the problendsmade
them much more noticeable, so | can be listeninly aimore aesthetic ear and a less technical ezm i
considering the takes.

I might add that | put AutoTune between Microphdhedeler and RDeEsser in the vocal chain for autiitig the
clips. | wanted it after Microphone Modeler becalvBe Modeler is a mono-only effect, and all thetrefsthe
effects in my chain can handle stereo. | also whittsomewhere prior to the compressor becausedmgressor
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would emphasize any tuning-related glitches or artifdlaetsmight occur, which might be an important
consideration down the line.

Basic Comping

Depending upon your perspective, we've now either reackddriipart or at the point where will we be tortured.
I'm inclined toward the latter view, especially if ta@re a lot of takes (e.g. anything more than thrdestelare

two main issues that make comping painful. One is theasitewhere you've got some number of takes, but none of
them are clear standouts, and each of them has abfeaistsue that might make you eliminate it had you had a
better slate of choices. The other is where altdlkes sound pretty good, albeit with subtle differenetsden
them, and it's hard to clearly eliminate any of theradtly. In either case, you may have to figure out sornerot
considerations, such as how they subtly effect theativilynamic of the section when used with the leadiraicels
for earlier and later phrases, where there alsobmeayo clear winner. This multiplies the number of ca®igou
have to consider due to having to combine earlier andérparase choices with the choices for the phraseeyou’
actually comping. It can get to the point where you likelyou're about to go crazy from too many non-optimal
choices.

On the other hand, this is the point at which you can tae¢ af "pretty good" or "good" takes of a vocal
performance, and combine them in a way that makes thtena i'great” performance. Or it can equally let you take
a bunch of not-so-good performances, but with various neidgecharacteristics spread throughout the various
performances, and turn them into a worthwhile perfoceathe bottom line here is no one will ever hbarraw
takes, or know what you went through in turning those e&ed into a polished result. It is also the key pointeén th
process for determining whether the result people wélf néll be bad, ho-hum, pretty good, good, or great.

What are we looking for here? This will come down tarypersonal preference as a producer. That's right,l sa
"producer”, rather than "engineer", because comping stlyrebout making musical and aesthetic choices, even
though there are some technical procedures and decisimhgeid. Here are some key things | tend to look for:

Emotion and believability: The combination of thése highly subjective traits is, in my opinion the
biggie. | want to believe the singer when she sings tie Bnd | want her conveyance of that lyric to
affect me emotionally. Of course, even a great agaft save a lame script, and the same is true friieee i
song is bad. However, given a particular song, the difter&etween a good performance and a great
performance often comes down to how much we believsitiger.

Mistakes and unresolvable technical problems: | agtadién eliminate gross problems earlier, when
cutting things down into clips. There is no use in havingtew five takes of a phrase if two of those
messed up the lyrics. (Of course, if the three remaiikgstalso have big problems, then we might still
want those extra two takes to be around if there ats pf them we can use to cut things up more finely.)
However, lesser problems can help in eliminating subpar takess stage.

Consistency: Sometimes a singer will start out sipgieekly, build confidence over the course of a few
takes, then start tailing off as his energy wanes.vbhal tone may differ significantly between takes, and
we ultimately want the composite vocal to sound like #ung by one singer in a single performance,
independent of how much surgery may have been involvedéimgig together.

Dynamic flow: This relates somewhat to believabitityd emotion, but the idea is to have a performance
that builds dynamically in relationship to the dynamitthe lyric and melody. If a singer comes out of the
gate going great guns in verse one, and that seems sufi@sfsong, but then tails off in verse two when
the lyric calls for building intensity, the dynamictbe song will be off if you use those high energy takes
for verse one. Thus, we are looking to make the dyn#avicof the performance parallel the dynamic
flow of the song itself.




Uniqueness: Many lesser experienced singers, ardsame singers who are very experienced, especiall
as backup singers, have it all together when itesota breath control, pitch control, dynamic cohtnac
technique, and various other technical aspectsgirg). They sound great no matter what they dii), if
you heard them singing alongside several otheresigf similar caliber, you might have a hard time
distinguishing one singer from the other. The reasdecause they haven't yet found their own voice
unigueness -- i.e. those special traits that letrgzognize their voice within one or two notelse lyou can
do with almost every singer who has ever madesuferstar status. | have a saying that | likesewhen
| start working with a singer who hasn't yet fodrisl unique voice, and it goes, "embrace your flaws,
because they are what make you special.” (Or somastl'll substitute, "unique", "recognizable”,
"different”, or some other similar word for "spdtinThe point here is | am not necessarily lookfagthe
best singing, but rather the singing that bestasgmts the character of the singer. If a singecedain
unique things they do, such as bending notes down at the end of certain types of phrases, dditegy
grace notes or turns here and there, turning mdabgywords into multi-syllable diphthongs (anylize
fans out there?), etc., and I've got two equallgtéonal takes, one that is more vanilla and onedbaes
the character of the individual, even if the eletaghat demonstrate that character might be things
classical voice teacher would scold you for dothg, quirky take wins every time, assuming, of ceuits
fits in the overall context of the composite penfance.

I'm probably forgetting some other attributes, lewen with these, you can see there are a numipaseible
criteria. It probably goes without saying thatthkse criteria can be at odds with one another.t@keemay have
some of these things going for them and othershag#iem, another reverses things, still anothemsedo have
everything going for it standalone but sticks dke la sore thumb when it is played in the contéxtftat comes
earlier and later, etc. Did | mention | considem@ing to be tantamount to torture?

I'd normally get to a "where do we start?" consatien next. However, that is a complex subjeciese defer on
that for the moment and dive into the technicahtégues that make that side of comping a relatreeze in
SONAR 4. For you users of earlier versions of SONARaddition to the tortuous decisions you'll néedhake,
you'll also have to contend with a lot more techhéfforts to audition takes spread across multileks, including
parallel muting and unmuting (or soloing and unsgptracks, to accomplish the same sorts of thB@&AR 4
allows you to accomplish with a single track withltiple layers and the Mute tool. If you do, or ammsidering
doing, a lot of comping, | hope reading this naxwlill give you some insight into just how mucime, effort, and
frustration can be saved after the upgrade to SOKMAR my experience, we are talking a major défere!

Prior to SONAR 4, about the only way comping cooddreasonably
managed was by using multiple tracks with a sitafe per track. If you
wanted to audition a track with effects, as desttilm the previous section
of this article, you'd have to have the same effenteach of those tracks or,
in SONAR 3, route the individual tracks to a subimirs and put the track
effects on the bus instead of the individual tratkigh SONAR 4, Cakewalk
introduced multiple lanes within a track and a "Bh@yers" mode to
display any overlapping clips in separate lanesu#lly, it is similar to
having multiple tracks within a track, but a keffelience is that submixing
of these lanes occurs before going to the track'bif. Furthermore,
SONAR 4 has a new Mute tool, which includes thditslid "isolate" a clip,
or region of a clip, within a track. This "isolatefipability is effectively a mutually-exclusive spbut only within
the track, where the clip you choose to "isolasdiéard, but any other clips overlapping it wilt be heard. You're
probably reading my mind by now, and, if so, youguessed that this capability is extremely powerfuén it
comes to auditioning phrase-length clips for corgparposes. Here are the basic steps | use foringmapsection
of a song:

1. Maximize the track you will be comping to providemuch vertical space as you can for the landseof t
track.




2. If you haven't already done it, turn the "Show Clgyers" mode on for the track so all takes ardolds (If
you've been following the article thus far, you \ebhave already done this at the same time asguittie
takes up into phrase-length clips.

3. Select a time range of the song that correspontiigeteection you want to comp plus a little lea@iia
lead-out (I recommend setting the time range tosur@aboundaries), then use SONAR's "Set Loop Points
to Selection” to tell SONAR to continuously loop that range.

4. If you haven't already set the Click+Drag BehawbSONAR's Mute tool to work in "Mute Entire Clips"
mode, set that mode now.

5. Enable SONAR 4's Mute tool and Ctrl-Click+Drag oeaie lane of the track you are comping to
isolate one of the takes as the starting poinydor auditioning of takes. (When the Mute tool is
operational, Ctrl-Click on any individual clip wiléolate that clip, and adding the drag motion isidlate a
range of clips.)

6. Hit Play, and start listening to the current take.

7. As you hear things you do and don't like in theows phrases in the section you're comping, CiickGir
Ctrl-Click+Drag to change the clip or clips you &istening to the next time the loop plays.

8. As you go through additional passes of the loapt sketermining which phrases work better and which
don't work as well, and use the isolate capalitityry and hone in on the sequence of phrases Yika'tb
hear across multiple takes. As you start to refime decisions somewhat, it may be helpful to @éetdips
you are sure you won't be using to narrow the Vifela of considerations. (NOTE: If you don't likkee
idea of deleting anything, you can also move tifetol another track that is muted. However, another
possibility, and the one | use, is to simply saveabernate cut of the project under another ptojame
just prior to starting the comping, so | can alwage that as an archive of deleted clips in case of
emergency. In my estimation, comping is tortuousugh without having to look at clips you've already
eliminated from consideration.) Keep this procgssimatil you've either made all your final selecgdor
that section of the song or come down to some idasishat either cannot be easily resolved at lrage
level (i.e. you might need to get into some fingitng of clips), or which may require some adiutiial
experimentation to resolve (e.qg. riding clip gawmdls, trying some manual tuning of the clip, etc.)

Of course, you don't have to keep looping throdgbfahis. Sometimes it is easier to focus onip at a time. In
this case simply taking advantage of SONAR's aeard feature to start at the same place eachttisreplay
back a certain amount, manually stopping and ri@stgthe transport, will make it easier to focusiodgividual
decisions. However, keep in mind that the flowhs# song, especially within a section, is also irtgrdr This is one
place where not deleting clips you think you'll jpmbly eliminate too early can be important sineeliést take in a
one-on-one comparison against the other takesébmphrase may not be the best take in the cootélxe song's
dynamic flow.

For those of you who are using the "one best takkategy for comping, you
will likely use SONAR 4's Mute tool with its Clici3rag Behavior in "Mute
Time Ranges" mode. You can still use Ctrl-Click+@®ta isolate in this
mode, but the isolation happens only in the tinmgesover which you drag,
rather than at the clip level. This can make gegttite range of whatever it is
you want to isolate, be it a phrase, word, songj@gcor whatever, a lot
trickier, especially if the transport is rolling thie time and the screen is
scrolling. However, if there aren't many sectiamsise from another take,
this can save some time as there is no cuttings tdé@n into phrase-length
clips to do before starting the comp. You can asveyt out the unneeded
sections later, or simply bounce the lanes togetkiexg what is essentially
clip automation to keep track of what gets hear@hgtpoint in time. For that
matter, you don't even need to bounce things dawmearack level as this




clip muting is honored at mixdown time, too. Justdareful not to accidentally change mute ranges gou've got
what you want. While you can use Undo to go baghréwious states, if you've made complex changesnamde
new changes you do actually want to keep intersgength those changes, it's not like you can justenand
unmute individual phrases like you can with the-¢dvel muting scenario we used above. You'll dbtueave to
recreate the specific time ranges that represesetphrases.

It is worth mentioning that you can use clip-lenalting in conjunction with
time range muting. While | tend to prefer just mgtthings up to allow
visually getting rid of what | will be throwing authis could be a way to
slice things finer within a phrase without actualliting up phrases. For
example, let's say you're using the "no best takgeiping strategy, and have
things cut up into phrases, but you've reachedasphwhere there are two
candidates for the phrase in question, neithernithvis perfect. The start of
one is good, but there are some real nasty, uréxatch problems toward
the end of the phrase. The end of the other is finethe start is emotionally
anemic. While you could find a cut point within thlerase to slice things at
the sub-phrase level and use clip-level muting,gmuid also keep both clip:
unmuted, and use time range muting within thogesdtb mute and unmute
the portions of each clip you want to use. The gtarat the right of this
paragraph shows how this might look in the casemfoblem in the middle
of the phrase that is better overall. That pataké #2 is used to replace the problematic seatitake #3.

Okay, now we've talked about the technical techesgbut we've avoided talking about where to gatesd. | guess
we should stop procrastinating.

It might seem that the obvious place to start th@tbeginning. That is, begin comping a phrasetahe starting
from the beginning of the song and moving backwgodsif using the time range muting, reviewing gomg from
the beginning and moving toward the end.) Thatesiacan certainly work. It has the advantage loirahg you to
easily make sure the all-important start of thegsevhich could make or break whether your listekesmps listening
or switches channels on the radio dial or hitsNkgt button on a CD changer or MP3 player, stautssolidly.
However, what if the takes you pick earlier in fomg don't allow for building upon to make the dwialevel of
the song rise as you approach its climax becawstalkes which come later in the song don't go am fihere?

Another possible strategy is to start at the erali Juessed it, that means starting at the endcecfahg (or perhaps
the point of climax if that comes before the endhef song), then working your way forward. Thisdemo ensure
you can build up to what you've already chosermasetis an inclination to choose more powerful $adiethe start,
when you don't have a lot of context to set updyreamic flow and you are just comparing individtakes.
However, it gives you no better insight into whaatvrmaterials you will find at the start of the sdhgn the starting
at the beginning approach gives you into what béllavailable at the end of the song.

The net is, there is no right or wrong answer héper may even wish to combine approaches, for elacgmping
a section at a time, be it starting from the beigigror the end, but comping, within that sectioonf the opposite
end of the section from the end of the song youesdtaat. For example, if you are comping from tlegibning of
the song, you might start comping at the end ofitseverse. This would tend to help you find sdinireg to build
up to first within that verse, and work back framerte, and any break between sections might givexitie
leeway in matching energy levels to hit the stathe chorus. I've gone in both directions, anchestarted from the
middle of the song (e.g. if the song climaxes atehd of a bridge, in which case the end of thégeraind the start
of the section after that become pretty criticile sometimes even done a little bit at each ersldrt and worked
toward the middle. The best | can suggest, beyobittarily picking an end and going for it, is torsewhat
familiarize yourself with the raw material beforeuystart comping. Note any parts that may haveqodatly
powerful material or particularly weak material s where you may want to either make sure soimgtban be
used or work around trouble spots, respectivelenlyou can take those special considerations ctouat, and
that may suggest to you where to start. For exanifpleu know that the takes at the start of thegsare pretty
weak overall, you may want to start comping thergau can at least get something workable. Youitéidhchoices
there may give some inkling as to where you catdtigifrom there while maintaining a reasonableaiyic flow




of the song. Or, if there is a killer part thathabsolutely make the song in another section,rgay want to
guarantee you get that. You can then move outward there to make sure you get to and from thdtipa way
that works to highlight the part as it deserves.

The lead vocal can make or break a song, so, havi@ver tortuous this part of the production psxenay be, it
is critical to your end results. At the end of th&t of the process, you will hopefully have aaldbat is
compelling, emotional, and believable, while alsaking it clear who the singer is and having onlsilga
resolvable technical problems.

Speaking of technical problems, while | preferéparate the making of
creative decisions from the resolution of technmablems, it is rare to be
able to cleanly separate out these aspects ofrtljech It will often be the
case that it is necessary to investigate a quediieriuning problem, try
tweaking some consonant levels within a phraséd, gphe phrases and
tweak timing to see how they can be merged togetimet so on to make sure
it is feasible to resolve any technical issues fgefoaking final comping
decisions on some of the phrases in a song. Incas#s, you may end up
needing to use techniques we'll be addressing balwimg this phase. For
that matter, you may even prefer to deal with eieng at once, getting each
section of the song solid as you go through iheathan making several
passes to address different problems. Again it schon to personal
preference. There is no right or wrong approach.

For those of you who have been following our awekamples, here is what | came up with after comgheg
section we've been using as an example. It does dra bit of microsurgery in it to repair a droppedsonant, but
is otherwise a straight phrase-level comp:

"Baby" - Comped vocal with processing and automtaiiing

Tuning

So here we are with a composite vocal that optisiilze tradeoffs between emotion, consistency, teahn
considerations, and lots more. However, if you'gerbfollowing the process I've outlined to thisnpave have only
glossed over pitch control issues, trying to make ¢hings were in the ballpark, and any issuedavoe
correctable, but without having taken any realcactd make such corrections.

Let's take a step backward, though. We've beerg usitares AutoTune in automatic mode, and, if tihehpcontrol
within the comped vocal really is in the ballpatks quite possible that simply using the resoftthe automatic
mode tuning will be good enough in some cases. ddmnsbe especially true when time is of the essandghe
average music listener wouldn't notice the kindsiwfor compromises in quality that would be madediyng this
approach. In fact, | use this mode of tuning gfrisguently for relatively quick demos, where | justnt a few
trusted colleagues to be able to provide feedback song or arrangement-in-progress, or am ontynjhg to use
the demo as a song demo, not a master recording.

If the results you're getting on tuning via thattoel (or without pitch correction software at alljit you, then you
may not even care to check out the rest of thisssedHowever, maybe what is coming out of the eatc tuning
isn't quite right, perhaps sounding like obviousirtig is going on or tuning a few things here aretd¢ithe wrong
way, or messing up the singer's vibrato. If s thiwhere we will be getting into the finer codravailable in
AutoTune 4. Those controls make sure the pitchection is doing what you want it to do, based ouryawn
knowledge of the melody and what should be hapgemcally, as opposed to what the software thiskikely to
be happening. Ironically, while this means puttingre work into the tuning of vocals, the goal igitally to create
results that sound more natural, and an experiefuagall une user can indeed do that most of the tirhes is
because the software really has no concept of tledy, the singer's particular pitch-oriented icfiens (e.g.




scoops, falloffs, etc.), the singer's specific stylgibfato, other than what it detects, which may be cbwoe
erroneous. It takes knowing the melody of the songgaath the singer's style, to know what is truly irded.

Using the graphic mode of AutoTune allows us to see stattually happening against concrete pitch references.
It also allows us to see what AutoTune would do by defaasltif it were in automatic mode). However, it then
allows us to make detailed tweaks to the actions AuteTiili take, or even ignore what AutoTune would have
done on its own altogether and just tell it what we vilatat do. Let's take a look at how this works. Befaeedo,
though, you need to either delete AutoTune from the FXdithe track you're tuning or bypass it. Otherwise any
auditioning you'd do of the tuning would get doubly tuned -onee via your graphical mode changes and then
with the automatic tuning changes set in the FX bin icstah the plug-in.

To use AutoTune in graphic mode in SONAR 4 (and any easiesions of SONAR, or Cakewalk Pro Audio for
that matter), you'll need to use SONAR's destructive aefthots from the Process/Audio Effects menu. Theesasi
way to get to this is to right click on the audio clguywant to process, and pick Audio Effects/Antares Aut@T4
from the pop-up menu. If you're nervous about applyingefféestructively, besides creating a backup of the
project's CWP file (or WRK file from early versionSONAR and Pro Audio) prior to tuning, you can clone the
track with the comped vocal on it, archive it, and hid&htat way, if you change your mind about any of the clips
you've processed later on, you can always go back tddhedctrack, find the unprocessed version of theiglip
guestion, and replace the processed version on your tetikewith that so you can start over on the procgssin

One side note here is the ability to audition clips wdube tuning long enough to get through the entire clip
depends upon your having set the SONAR Global Option andrg to audition commands to a length longer than
the clip in question. The highest length of time yom set in SONAR 4 is 25 seconds, so | recommend setting that
and leaving it that way. This means, though, that you geagihically tune a clip that is longer than 25 seconds.
This is not a big limitation, because it is much easi¢une smaller clips anyway when dealing with dravang
modifying the line graph AutoTune uses in this mode.

Once you have AutoTune 4 called up on a clip you wanirte,tthe first thing you'll do is set any general tuning
criteria you may want to use for pitch tracking purpossference information, and default tuning criteria in the
main AutoTune window. For example, in my test projesgtithe Input Type to Alto/Tenor Voice, the Key to B-
flat, and the Scale to Major. | also turned on ImpdoVargeting, which is a new AutoTune 4 capability tHfstots
how AutoTune guesses about pitch changes in the presenibeatb\and certain other pitch-oriented inflections.
The first three parameters | tweaked are self-explanalbeylast one has to do with AutoTune's behavior insarea
where you are both changing notes and going into a ntitevibirato. You'll have to experiment to determine
whether you get better results with it on or off witluyparticular source material. I've found it to be hdlpfore
often than not with the vocals I've processed -- it setengive somewhat better accuracy in the correasar
between a slide up to a note and the onset of thaindtéhe start of vibrato. While you are in AutoTumeésn
screen you can also set a variety of parametersyglatiAutoTune's timing in tracking or adjusting pitchuYean
also control whether or not to detune the pitchresfee (e.g. to tune a vocal to an out of tune piario or
intentionally detune a background vocal to fatten thedoprwhen putting it against another background vocal that
is either in tune or detuned in the other directibioyy to deal with automating vibrato, and more. For nobsty
uses, | just leave these at default settings, becausefingdts seem to work pretty well. I'll be making manual
tweaks to the pitch curve anyway, so can do any cushbions that way.

One other area | do sometimes tweak is the centeors@ttthe screen, where you can tell AutoTune toeeith
Bypass or Remove notes from the scale you've seldtigmli bypass the note, you are telling AutoTune to iigrb
for tuning purposes (i.e. leave any note that would regstiat pitch alone). If you remove it, you are tglin
AutoTune that, despite the note's being in the scaleg/gelected, it should not consider it to be among the
reference notes to which it should tune pitches.réason to do this would be because the note doesn't appiear in
melody in the clip you're tuning and, thus, any note thghthotherwise get tuned to that note was just tooffar
from some other note and being tuned in the wrorgction. Removing the note from the reference scaksgi
AutoTune better odds of tuning the note to the corréchpihis capability can sometimes help with reallykgha
pitchiness in the original clip. This can be especiallg if there are only a few notes in the clip and tueyfar
apart enough that more extreme pitchiness get shiftéak tostarest notes in the melody rather than the steare
incorrect notes in the scale.




Once you've set any parameters in the main AutoSareen, pressing the
button to go to the Graphical Correction Mode geis to another screen
with a big empty graph taking up much of it. Mo&en, the next thing you'll
want to do is press the Track button, indicating y@nt AutoTune to track
the pitch of the clip, then hit Audition in the SBR plug-in dialog for
AutoTune, and let the clip play through at leasteoso AutoTune can track
it. After stopping the auditioning, you should selne graph appear in the
graph area, showing the pitch detected by AutoTianthe original (i.e.
untuned) clip. At left, you will see the pitch cerdutoTune has detected for
the following short, as-yet-untuned vocal clip fraur comped vocal:

"Baby" - Untuned word "baby" from comped first versf composite vocal.

This pitch curve shows you what the vocal is atyudding (i.e. short of anything AutoTune can'tales on the
pitch front -- this can happen with voices withighhdegree of noise and/or harmonic content, sach\aery growly
voice). However, it doesn't give you any clue taaivit should be doing. To get that, you'd needntovkthe melody
of the song (or the harmony part in question i ikia background vocal). For reference, heresisitblody of the
measure of the song that contains the short vdualsp we are tuning here:
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We are only tuning the first word in the above nueaslif you compare this to the pitch curve Auto&utetected,
you will note some decided discrepancies. For exantipe first part of the first syllable in the wiotbaby" slides
up from roughly A-flat to try and get to the C hetstart of the melody, but doesn't quite make thé C, starting
out flat instead. Then the slur down to a B-flatie melody behaves more like a slur down to arafwmal in the
performance. Finally, the B-flat in the melody the second syllable of the word slides up from Aurel to B-flat,
then goes back down to A and up to B-flat twicentfinally goes back up to B-flat, wavering aroutna bit until
the end of the note, at which point it falls offAo

This may sound like a pretty horrible performararg], in fact, it is pretty darn shaky. (Why do ybink I picked
this example? It's no fun tuning something thalrisady perfectly in tune.) However, the melodynaldoesn't tell
us enough about what the singer intended heree tfied to tune too precisely to the written melodg'd get
something that sounds like this:

"Baby" - Word "baby" tuned precisely to written rody.

Pretty awful, huh? Yes, it sounds extremely rohatitd this is one key thing
that makes synthesizing realistic human vocals sutifficult endeavor.
Real singers don't sing notes perfectly according written melody. They
slide up to notes, slide between notes, do fallaffsnd of notes, use vibrato,
do little turns here and there, and so on. AutoTattempts to take this into
account. To check out what AutoTune would do wiiis particular phrase
without our help, we can simply press the Make Awition, and AutoTune
will draw a pitch correction curve using the paréengwe've set in the main
AutoTune page (i.e. where automatic mode paramefers set such as
scale). In the screenshot at left, you can seefhiTune decides the singer was probably tryingitte up from a
G (i.e. since A-flat isn't in the B-flat scale, ath@ starting point of the slide was closer to éntd), then hit a B-
flat briefly enroute to the C of the first notetite melody. It then decides that second note ghersl half of the




first syllable of "baby", which we know should haween a B-flat) should have been an A (and, in faetsinging
was sufficiently off tune to hit an A reasonablyidlg), then the last syllable should move back &rth a bit from
a to B-flat before ending in some vibrato on th@aB-and the final fallof back to A. Here is whaat automatic
tuning would sound like:

"Baby" - Word "baby" automatically tuned to a Btflcale.

This might be a good time to re-mention that thikouss parameters on the main page of AutoTune asa An
effect here. In fact, | mentioned that the "Impmbvérgeting” option sometimes makes things betidrsometimes
makes things worse. This is one of those casesenherakes them worse. If | turn off the Improveardeting here,
AutoTune slides directly up to the C on the firsteninstead of making a stop at B-flat. The ImptbVargeting
likely noted that the flat part of my first note svaufficiently flat, and held out long enough, thptobably intended
there to be another note, such as a grace nots, ithwent against its default instincts to tun®ithe closest scale
pitch and added that extra note instead. In fantjght normally have been right, as my stylististincts as a singer
probably would have me hitting a B-flat then sliglmp to the C, almost like a grace note then shiftsvever, | was
sufficiently sloppy in this case, that, if that wadeed what | intended (and it was probably eanlgugh in the day
on a day when | hadn't warmed up that | was prghjabt winging it without much of any intention$)lidn't come
very close.

Let's take a look, though, at what tweaking Autodsrautomatic mode

parameters can do, if used with a bit of knowledigéntent, though. We
know that there are only two notes in the melodg, € and the B-flat. | also|
indicated my inclination as a vocalist would haeeib to slide up from the
B-flat to the first note, rather than the roughhflat my sloppy singing
yielded in this case. | can also tell you | woul/é used a little vibrato, and
would have done some sliding between notes. Howéwersliding here
would have been intended to be mainly on the béginand ends of notes,
and between notes, not inside a note, such asagipaiars to be there on the

last note toward the start. Also, any grace noteght have put before the §
first note would have been short, not as long avidenced by the flat

portion of that note just before it gets to themnagitch. With this in mind, I'll :
go back to AutoTune's main screen, have it remtveotes from the target scale except the B-flat @pand turn
off Improved Targeting.

Back in graphic mode, hitting the Make Auto butsgain yields the tuning
curve at left. Just looking at this, it looks muabre like what | would
typically have in mind when singing this line. Whihere is still a slide up
from my original A-flat, it goes quickly to a (robly) B-flat grace note in the
part of the word where | would expect to have dibnen goes up to the C
by the part where | was just singing extremely. fldte second part of the
melisma on the first syllable is now hitting theéeatended by the melody
(and what | would have sung had | been doing Deftéxe variations on the
final note are still a bit wide near the startloé tvord, but move to reasonable vibrato levels #ftat. Let's hear
how it sounds:

"Baby" - Word "Baby" automatically tuned to onlyethotes in its melody.

Believe it or not, this is pretty darn close to whmtended, despite how different it is from whaitctually sang in
whatever state of voice | was in that morning.Wdre pressured for time in getting a demo togetlteprobably
call it close enough and move on. (I definitely Vebnot have said the same for any of the earliengits because
this one was just sung too badly to tune well i more general tuning parameters set.) Howeses,dssume
time isn't as big an issue as end quality for phegluction so that we can look further at AutoTsrggaphic tuning
capabilities, which I've barely used to this paittter than for seeing what I'm hearing.




When | listen to the sample with this particular gfeautomatic tuning parameters applied, | hel@waartifacts in
the tuned result. These are the sort of thing Yeeage listener might not notice -- in fact, similand even worse,
artifacts make it into recordings on the radiol§afirequently, and some recordings, especialhhmpop/dance
genre, have even featured much more severe astdagbart of their sound. This isn't a dance réegrdhough, and
| want as natural-sounding a vocal as | can posgiét given the source material. I'd even likeowl fgolden ears
types who can spot "AutoTune artifacts" at a hudgir@ces, though | suspect that is an unachievable ghus, I'l
settle for making the result sound as naturalpssibly can to my ears. (For the record, I've hestng AutoTune
for quite a long time now -- since V1.3 -- so ly@ a fairly good idea of what it does when apptiathsparently
and not so transparently.) I'll assume if | carthdd, it'll fool almost all "normal” listeners (i.anyone who isn't
fairly intimately familiar with the artifacts pitcborrecting vocals can create).

Where am | hearing artifacts? Even if you can't liea artifacts yourself, the locations will probabome as no
surprise, if you look closely at the tuning curkiattwas applied here. The main places are onithe igb to the first
note and toward the beginning of the last note relyeu see the extended semi-tone dip in the @igitch curve.
It wouldn't surprise me, from looking at the grajftthere were also one on the second note of thlesma, where
AutoTune had to correct my pitch by an entire kt#p. However, I'm not hearing anything even mitiffgnsive
there, so either AutoTune did a very transpardmbjathis fairly severe shift or my ears just areuite savvy
enough to notice whatever artifacts may be there.

My experience with AutoTune tells me that the likedasons for the artifact;
I'm hearing in the first case are because AutoTsitiging to create a short &
held note where there is none. There is only &slidthe second case,
AutoTune is trying to remove a very short held rsoate note where there
effectively is one, but only due to my pitch gyosts of that morning. These &
somewhat extreme manipulations go against the gfdiow the original
pitch curve ran (and are based on my instructiorstoTune as to what to &
accept -- it wouldn't have tried something thigexte with its default
settings). They force AutoTune to try to do too mtmo quickly, thus
generating the artifacts. | will try to eliminateetartifacts by using my
knowledge of the song, and my intentions as a sjigéry and make as good of tradeoffs as | cawdren my
intentions (which AutoTune actually hit upon prettycurately) and the reality that | didn't achieweintentions in
the performance. | will do this while also payirigse visual attention to the original pitch curedry to make
relatively smooth moves while still taking my intems into account. In particular, | will smoothtdbe slide up to
the first note, leaving only a trace of the graoteron B-flat. The goal here is to get rid of thkfacts that came
from the forced, longer grace note the previousnat had added. | will also recognize that my pitehr the
beginning of the last note dipped. Instead of gytim pretend it didn't, or assuming it was actualant to go an
entire half step down, | will draw a change in pjtbut minimize the amplitude of that change. | aifo keep in
mind what comes later on in the vibrato to try ameke it feel more like just an early slow vibratattspeeds up
over time. | did these curve modifications using@fune's line tool, as | find dealing with straigines easier to do
with a mouse than freehand drawing. However, tlamghs could also have been made with the curveHaeok a
listen to the result:

"Baby" - Word "baby" with manual adjustments to sitoout previous controlled automatic tuning.

To my ears, that is just what the doctor orderedniot sure | could tell the difference betweers tieisult and if I'd
just sung it right in the first place. Whether Lt or not, though, if | listen back to this andmguare it to the
original untuned clip, or the default automatic dmeuld have ended up using if I'd just use Auto@un automatic
mode, there is a major improvement.

Though the steps we took in this section may sdélezah extraordinary amount of work to fix whatrted out to be
a single word, most of the steps taken above weitiebr not have been taken in real life or wouldenlaappened
extremely quickly. A little experience with graphiming, plus a decent ear for pitch, goes a loag teward being
able to predict issues from simply looking at thieing curves. This often allows adjusting the carivefore even
auditioning the result, though it is also prettyneoon to audition an initial result then refine theves with a few
additional passes. This approach can be espeasgfyl in longer phrases and in cases when thereadeoffs




between trying to come close to what the singer intfdiewhat you think she intended if you're not the singer)
and the likelihood of artifacts if you try to enforcentp$ too closely. In this particular case, | can't imaginéeng

this word would have taken more than a minute, if elahrouch. | probably would have removed notes from the
scale right from the start, and would have just drawn amr @hanges from whatever Make Auto generated at that
point.

To get a feel for how far we've come to this poimetehis the full first verse, comped and tuned:

"Baby" - Comped vocal with manual tuning.
Total tuning time for this verse was about 5 minutése is the same vocal against the instrumentdidrac

"Baby" - Comped/tuned vocal with tracks.

Okay, so we've cheated a little. The original temp triek® had their instrument sounds replaced with new, higher
quality sounds. But you get the idea.

Basic Editing

Once | have a vocal comped and tuned, | like to make mightt be considered a quality control pass over the
composite vocal, cleaning things up and looking for any ighia¢snay need to be fixed or smoothed over. There
are various types of issues that could arise, from a Hagksor cough between two phrases, to too abrupt or
otherwise awkward transitions between phrases, tomdiiction issues, to rhythm or other phrasing problems

Most truly major issues would have been addressed irothping process. For example, a dog's bark in the middle
of a sung word would likely make that particular take ofgthease, or at least the word, unusable since it would be
difficult, if not impossible, to remove without affecgithe vocal itself. However, we are generally going for
passionate performances, and our experience and judgmiarllwig that certain more minor issues can be
overlooked at comping time, if it means getting a moretiaman the performance, because we can fix, or at leas
hide, them later. Of course, we can also fix them wtolaping. However, fixing certain types of problems may
require shifting from right brain work (i.e. evaluatingfpemances based on emotion and other aesthetic J4sues
left brain work (e.g. figuring out how best to smoottnamsition between the start of a word and an endin
consonant that has to be grafted on from another &daube it was dropped in the take that was otherwise best)
Thus, unless there is some question as to the fegsdiifixing a particular problem, | tend to lean tow&ekping
comping as far toward the aesthetics as possible,aatmtgsthe technical work for a second pass. It's likiiishi

roles. During the comping you are mainly a producer, éou might need help from the engineer from time to
time. In this phase, though, you are mainly an engieeen if the producer's judgement may be needed
occasionally.

We'll discuss a few more complex techniques a bit latgémnost of what we'll be doing in this phase of the
production process simply recognizes that we are trgimgake a performance composed of pieces from multiple
takes appear to be one seamless performance. To usalagyaeven a single wall in a home will often be put
together from multiple pieces of drywall. To make it |didde a single wall, tape, plaster, and sometimes "muii’ (I
not sure of the actual name for this, but I'm talkibgu the stuff that they spray over a wall to make ik loo
textured) are used to hide the seams between pieces @liditpwen everything is painted to further smooth things
over and polish the results. What we are trying toragtish here is very similar in intent -- i.e. to trycamake

sure others don't notice our "seams".

Some of the minor issues we'll look at here include:

Keeping background noise out of the way and avoiding aswhbanges in background noise level

%



Smoothing transitions when phrases have minorn@e-problematic) overlaps
Managing breath noises

The tools we will use include SONAR's slip-editiiagilities, real-time fades and crossfades, and SRM's new
overlap cropping tool.

Those of us who have non-soundproofed home stihidies all experienced times when the neighbor'gologour
dog) barks, a car alarm goes off, the baby cri¢siet flushes, the phone rings, etc. Then theedlze relatively
constant, but hopefully reasonably low-level, hatalio noises like the fan and disks from your DAR\/en those
of you lucky enough to have a soundproofed studioal booth will have to contend from time to éwith
coughs, lyric sheets shuffling, a singer's hitting mic stand, and so on.

For our purposes, there are three types of backgr(ite. non-desirable) noises. One is a constaet bf
background noise that just can't be helped dueetspecific studio environment. Hopefully it is lewough to be
masked by the vocal when the singer is singingjttmain still be a concern in between vocal phraske second is
stray noises, of the type that are loud enougletodard, and which occur between vocal phrasesthires a
variant of the second -- i.e. stray noises thatiiodaring vocal phrases, and which are not masketdsinging.
We will ignore the third type here because thereegaly isn't a lot we can do about this type asapand
hopefully the comping process has eliminated naisésis category. We will address the other twoety.

In the case of background noise that is just ganhat you get in your studio environment, if tina@ise is of a
constant type, it is possible that it may be ablbd removed via noise reduction processes. Thisdnae
accomplished using third party plug-ins or otheadiauools which take a "noise print" of the noiegn attempt to
remove that from the audio. If the noise is intvastnough to be noticed even when there is singiieg on, this
may be a necessary evil -- an "evil" because gvemest noise reduction can still adversely atfeetdesirable part
of the audio signal. Thus, there is often a tradeetiveen removing sufficient noise and avoidingjceable
artifacts in the vocal itself. We won't be furtlvensidering that approach here since it is geneuathecessary
when dealing with vocals, but it just might be tio&et in some situations.

The approach we'll take with constant backgrouridenihhat is masked by the vocals, but too appanesitent
sections, is to simply edit it out in a manner &mio how a noise gate works, but with much manetiol. You
may be wondering, if this approach is similar tooése gate, why not just use a noise gate? Of epthrat is a
possibility, and may be a good route to go if tisiehort. The biggest problem with using a noide ga vocals,
though, is they can't consider the context of lewel signals (i.e. beyond any side chain posg#sl just the level
of the signal. Thus, they are indiscriminate alwlut they cut out, treating desirable low-levehsily the same as
they treat undesirable low-level signals. Using 2@ slip editing capabilities allows us to decideat we keep
and what gets removed. Just as significantly)aina us to decide how we will handle the transitietween silent
and non-silent areas.

Let's take a look at an example. The screen cligfiashows the short vocal phrase
that begins the first verse of the song. You mapgaize that there is some "silent"
area, followed by a breath, then the actual vohedse, in this case, the word "baby".
From looking at this vocal clip, which is scaled3ONAR's default level, you might
think there is no significant noise prior to thedth

mark. However, let's scale the waveform up so we ca

see lower levels of the dB scale. The screen tlight

shows that very same clip with the waveform scéded

make lower levels of the dB scale more apparerg. Th

scaled waveform suggests there is background mgike

an amplitude somewhere in the neighborhood of -54#s noise happens to
represent what is commonly heard in the backgraumay recording environment --
basically computer fan noise. Have a listen:




"Baby" - Raw noise at start of vocal phrase.

If you're listening on cheap computer speakerstioer low-end consumer speakers, you may not haare moticed
it, especially if your own computer is making itsrofan noises. Even if you're listening on decéndi® monitors,
while the noise is audible, it may not seem teyriffensive, and would almost certainly be maskgthie
instrumental tracks in mixes for most modern conuiaégenres. Thus, you might be wondering why wausth
concern ourselves with this relatively low-leveis® That is a decision each of us must make,eze tire tradeoffs
between the time taken to deal with the noise,bavdapparent it will be in our end product. Howevkere is
another consideration that comes into play herpahticular, what you heard in that last audio g the noise
from the raw vocal track, with no processing onvbeal. Now let's have a listen to that same noise the
processing we've been using for auditioning theviscapplied:

"Baby" - Noise at start of processed vocal phrase.

I'd venture you probably heard that processed revisa if you're using cheap computer speakers and y
computer fan is running. If you were listening dadso monitors, though, words like "annoying" amdfénsive"
may well have come to mind.

Now let's use SONAR's slip editing to trim the momck to the start of the singer's
breath. I'll leave some of the silence just befbeebreath in the mixed audio clip so
you can hear where the noise would have been:

"Baby" - Noise before processed vocal phrase trichbaek to start of breath.

Note that | primarily used visual clues, after nmyin zooming even further in on the
waveform's scale, to determine where to move #rdirsg) point of the slip-edited clip.
| was looking for a marked difference in patterrihed waveform, not necessarily a
dramatic rise in level. After all, the start of theeath is more or less buried in the
background noise. While | used visual cues to thekediting points, | used SONAR's

ability to play only what is selected (Shift+Spa@glio check that my editing points sounded okay.

Because of the singer's breath at the start oftisisthe transition between pure silence andsthg of the clip was
not noticeably abrupt, at least to my ears. Howelvaiso left a little bit of pure silence afteetiend of that previous
audio clip, in a location where there would beidyfdight transition between this phase and theehich may be
coming from a different take of the performanceydt listen closely on good speakers, you may haeed a slight
artifact of the abrupt transition from the endlaé tlip to silence. Now, in the context of an atto, odds are this
artifact would be masked by other tracks. Howefgrthe sake of example, let's say this was gangetan a
cappella mix. In that case, it might be desirableftect a smoother transition between the entle@¥bcal phrase
and the silent area prior to the next phrase.

We will us SONAR's clip fade-ins and fade-outs éaldwith transitions between siler
areas and clips, and between clips and silent aresgectively. In this case, we will
put a fade-out on the end of the clip. SONAR hasgltypes of fade-ins and fade-

outs: A linear fade fades smoothly, in a straigie,|from the start to the end of the
fade. A fast fade starts to change the volume duadkfirst, then tapers off the rate o
change toward the end of the fade. A slow fadésstarchange the volume slowly at
first, then increases the rate of change towarettiteof the fade. In this particular
case, auditioning all three types of fade-outs destrated that a fast fade was the or
way to prevent the artifact at the end of the olar the transition point. Looking at
the waveform of the clip might have predicted gnayway, as there is a dip then rise
in the waveform near the end of the clip. Howeitds, still a good idea to audition
any fades to make sure the starting point of the,falong with the fade curve being
used, does not adversely affect the desirableopéine audio, in this case the end of
the word "baby". Have a listen to the same vodplwlth an end fade into silence:




"Baby" - Trimmed/processed vocal phrase with fadetout.

As a rule of thumb, you can often get away with@errapid fade-out on a word that ends in a volhahton a
word ending in a consonant. In the case of a woding in a consonant, the rapid fade is more likelgarm the
diction, lowering the consonant level too quickfya rapid fade-out is needed in that case, it magd to be started
closer to the end of the clip.

While fade-ins and fade-outs may not be absolutebessary in many cases, since instrumental tegitdkse
covering up low-level noise and artifacts anywatgnd to use them on all clips as a matter of eutsll it
superstition, or being anal retentive, or whatewer like, but somehow it just feels cleaner to arg] it is very
quick to do when reviewing the composite vocahé tevel since the right type of fade for eachadibn will tend
to become intuitive after awhile. Also, if you seur default fade-in and fade-out curves to betype you most
commonly use, fading most clips will simply be attaaof dragging the appropriate corner of the tipick your
fade ending or starting points. SONAR's defaufiast fade-ins and slow fade-outs seems to work widste time
for me.

Everything | just described for dealing with cométhackground noise between vocal phrases alsosworldealing
with stray noises (e.g. coughs, burps, barks, meeiwes between vocal phrases.

So far we've discussed clips that start or endénce -- i.e. they do not overlap the clips thattain the prior or
subsequent vocal phrases. What about tighter tiamsi where there is some overlap? For the momexi, talk
only about minor overlaps, where there isn't a da§ mangling the phrase. For example, this migletr if the
earlier phrase is significantly longer in the lage for that phrase than the same phrase in kieditam which the
later phrase comes, where one word would cut affteer. In cases where these problems exist, if Wergn't
weeded out in the comping, we will have to use ntoraplex editing techniques discussed later inattisle.

For these simple cases of overlap, say where tharavenly talking about
background noise overlaps, breath and/or backgroois# overlaps, and
other relatively easy-to-handle overlaps of lesgartant content (as
compared to the actual vocal phrase itself), SON#d¥ides two capabilities
which can be helpful. The first is automatic crasiéfg, where, if you
overlap one clip with another on the same trackyégion in the overlapped
portion of both clips will automatically be crosdé between the two clips. That is, the earligr feldes out in the
same space in which the later clip fades in. Youss the default fade curves for the fade-in auleé-fout
directions in a crossfade to be any combinatidmetr, slow, or fast fade-ins and fade-outs. F@meple,
SONAR's default is for a slow fade-out and fasefau

The basic idea of a crossfade is to blend theitrandetween two clips as seamlessly as possihiie.key thing the
crossfade achieves is trying to even out the volimtiee overlapped regions by backing off the lefebne clip
while incrementally introducing the other. In casésrossfades during background noises, breattespand even
some consonants (e.g. sibilant ones such as tee'lgt), the transition can be pretty seamlesghegoint of being
totally unnoticeable. We will talk later about ugiorossfades in more adventuresome ways, but Hiragpde cases
tend to be quick and painless.

New to SONAR 4, is an overlap cropping tool. Thuslt which takes the form of a special cursor, app&hen you
place the cursor between two adjacent track ldhisused to align the ending point of the eartigo to the starting
point of the later clip. Moving the cursor with thegt mouse button depressed moves the crop pairitdth clips. If
automatic crossfading is not enabled, this croppictgpn butts the end of the earlier clip rightagainst the start of
the later clip. If automatic crossfading is enablealvever, SONAR creates a slight overlap betwherclips
surrounding the cropping point you indicate witk thverlap cropping tool, and this overlap getsigoraatic
crossfade between clips.

The final area we'll be discussing in this basitiregl section is management of breath noises. Bdfget into the
details, though, I'd like to mention one importpaint for those who may be new to the notion ofiedivocals and




who may be thinking this stuff we've been talkimguat is great and the obvious thing to do with tir@enises is
eliminate those pesky noises, treating them likeather undesirable noise. To quote a currentdihtry song,
"don't ask me how | know," but this is decidedly ag@ood idea, especially for lead vocals. In pafér, doing so
pretty can pretty much single-handedly suck theediit of an exposed vocal. As unintuitive as it maynd at first,
the types of breath noises we make can be a bigopaur overall expressiveness.

While removing breath noises altogether may natumh a great idea, leaving them naturelis often not the best
course of action, either. For one thing, therettaeesemi-obvious cases where a singer runs shbreath and gasps
instead of inhaling more normally. Comping may ikely to eliminate some of that sort of thing (because a line
that requires a gasp at the end of it has good oteishibiting some symptoms of lack of proper linezontrol
earlier in the line). You may still end up with serof that, though, or with slightly less extremedihs that are
nevertheless a bit much for the context. Also, abigristics of specific mics and mic techniqueg. (groximity
effect) can sometimes exaggerate breaths beyontdyehavould hear if you were just listening to #ieger in the
room. Then there are times where even a relativaiyral-sounding breath may be a bit too muchHerttack. Not
to mention that effects can sometimes exaggeratdtbnoises.

Additionally, because we used breaths to help texihine where to cut up the vocal into phrasesdonping,
differences in phrasing between takes can crestiessin this area when two different takes are goadbin the
composite take. For example, in one take a singgrbreathe at the end of a phrase, then have aEh®e, then
start the next phrase, while in another take thgesimay put a pause at the end of the first phtesebreathe just
before the second phrase. If the first phrasearctmposite track will come from the first take dne second will
come from the second take, you could end up withbveaths. Another scenario might be where theghsase
comes from a take that holds an ending note lotihger the second take does, and the first takessoveof that
phrase will be combined with the second phrase fiwrsecond take, where the singer has breathde thkinote
from the other take was still being held. This docileate a scenario where a breath is needechdret ¢ither isn't
the space for the entire breath, or where neitider'$ positioning of the breath will work in therguosite take.

Often the issue with an exaggerated breath is @afooat how quickly it
ramps up to a strong volume level than where iksrnae level ends up going
If a singer breathes at the beginning of a phrasade-in can be an easy we
to deal with this. Whether to use a linear, fasslow fade-in will just

depend on how severe the issue you are tryinggbvdéh is. Check out the
previous audio clip for the phrase we've been waykiith, then compare it
to the following clip, which has had a slow fadeaipplied to the entire length of the breath:

"Baby" - Slow fade-in on breath noise.

In the earlier clip, the breath noise was pretiyese, to the point where it had gone beyond expressd into the
territory of possibly annoying. With this slow fade though, expressiveness is maintained withloatsudden
onset of the breath. A further advantage is thastbw fade-in also keeps the level low in theiparof the sound
where the breath noise and background noise aetasively similar levels.

If the breath is at the end of a phrase insteatipdevel fade-in obviously can't help deal wiisues in the early
part of the breath. It might be possible to spié tlip and do a quick fade out on the end of itts€ dne and then do
a fade-in on the second, or you could use clip lepes to create a similar effect. However, ther@wsays a danger
of affecting the end of the word before the breReérhaps it is because a singer who tends to leraathe end of a
phrase, rather than the beginning, may have batéath control in the first place, but | have fouhat | don't seem
to have as much problem with breath noise thatrscatithe end of a phrase as with breath noiseotizatrs at the
beginning of a phrase. When there is a need faratezh of the breath noise at the end of a phiaseems that a
fade-out is often sufficient. A fast fade-out, ostj starting a bit earlier than the breath noigé wilinear or slow
fade, can often be useful to reduce initial brealame levels.

When it comes to double breaths or other multipkath issues (e.g. 1.5 breaths coming from a baratrach end
of a comp split point where one of the breathsyasterlaps the other), the easiest thing to dgpgeally to slip




edit out one of the breaths, favoring leaving in the that sounds the most appropriate for the track. Adater
fade-in may be necessary to try and get as much of treelmetath out as possible without destroying a word ending
or beginning, respectively. A slight variation on ttieme is when you have a breath at the end of one pmése a
one at the beginning of the next phrase, where the spaeéween is just right for one breath, but you caastle

get rid of either without hurting a word ending or beginninghis case, finding an arbitrary split point somewhere
in the middle of the two overlapping breaths and usi@iySR's overlap cropping tool with automatic crossfading
turned on generally works very well as breath noises tieibe relatively easy to crossfade with one amatitbout
noticeable artifacts.

A too tight spot for the breath noise you have is atightly trickier. Most of the time you can simply ddeale-in

or fade-out after slip editing the breath to be shortighdo fit the allotted space. This can be a situatiorrevine

rate of the fade matters more than in many circumssasinee you'll be starting somewhere after the oridinedth
was already in progress or ending somewhere beforaritfipal breath would end. A little experimentation wall

you which type of fade sounds best. If just trimming the ertiebreath and fading doesn't give a natural result,
another possibility is splitting the middle of the hieahen sliding one end toward the other so you still ifaee
original beginning and end of the breath noise. You canfadesshe overlapping parts in the middle together,
possibly using the overlap cropping tool, for a shonteath with roughly the same contour. Of course, there are
always more advanced techniques like time stretchindofdew), but generally the above-mentioned methods are
quicker and just as effective.

Assuming you've done a solid job in the comping and tuningesees, and have a composite track whose
individual components flow well together, these easychaditing techniques tend to be sufficient for dealing with a
large percentage of the issues you are likely to encowhiks trying to make your composite track feel like a
single performance. However, in most comped vocals thilrbe a few problem areas needing special attention,
and some more advanced techniques. We'll be covering sgnséueations and techniques in the next few sections
of this document.

Editing: Fixing Dynamic Problems

Comping can be done at any level, but most of the tipnefer to avoid slicing things finer than at the phiasel

to preserve the singer's phrasing, and continuity wahth phrase. While some problems may require cutting
things up down at the word level, or at an even finezl)d tend to consider that sort of thing a last resonte issue
that might be tempting to consider addressing by cuttimg$ up finer, to grab individual words from different
takes, is when there are micro-level dynamic problemsh as an over- or under-stressed word, a popped "P" or
"B", a too hissy "S", etc. Sure, you could just grabword that has the problem from another take that dpbsah
that could risk making the phrase feel a little lessdilgingle performance. Thankfully, though, dynamic problems
of this type can generally be resolved without resortirigvter-level comping.

In fact, we've already touched on this to a degree in ssidgedealing with overzealous breath noises, where a
fade-in or fade-out might be just the thing to resolveshee. If the dynamic problem isn't at the beginninghdr e
of a clip, and/or requires something more complex than a sfiaqbde clip envelopes can come to the rescue. For
example, if you've got widespread sibilance problems imcalyyou may want to employ a de-esser. However, if
there are only a few stray instances, using a clip epgeb ride volume level on the clip to reduce the ldveing
the offensive "S" sound won't take all that much time.i#i@hlly, it may yield better results than the de-essece

it won't be affecting anything other than the ones&ind (or however many of those you choose to address this
way).

Let's look at one real-life example in our continuingkwaith the first word of "Baby". If you listen back toe
previous audio clip, you may note a fairly exaggerated inakound. Perhaps | just popped my "B", or perhaps
the "B" was exaggerated by the microphone's proximiscefiWhatever the cause, though, sfezandelike effect

it creates feels a bit harsh to me for this somgight note that we've already been auditioning this tiacugh a
compressor, so, though compression or limiting adstaiould be adjusted to help out here, the settings we've
picked for generally applicability to the track don't s¢erbe doing enough in this case. Clip envelopes to the
rescue!




T iy s If you look at the waveform visually (I've changie color of the clip in this
\ 4 I, example to make the clip envelope show up betyer),can see there is a
| MW noticeable peak near the initial "B" in the wonasérting a clip envelop for
gain level, | will first create a node right arountere that peak exists, then
two additional nodes before and after the peak atténgs more or less get
back to normal. | can then drag the node at thetpdithe peak down by approximately 6dB, whichgioy halves
the apparent volume level at that point. (Thisirsglis probably a bit extreme, but | wanted to asalue that
would be noticeable enough for our audio exampke®in there, it is a matter of auditioning the fessand playing
around with the curve types in the segments betwagalope nodes to try and achieve the most désirabult.
Here | ended up using a fast curve to get fronrsthg of the word to the peak, so the initial pogpivould be
rapidly controlled, then used a linear curve tameigradually to the point at which this dynamiealk ends. You
can hear the result here:

"Baby" - Clip envelope used to reduce "B" popping.

Of course, this is all subjective, but this feedstér to me given that | tend to think of this s@sga bluegrass
lullaby, and the popped "B" might well wake the paip. Okay, so maybe that's a bit of an exaggeraktiot the
perhaps-too-subtle point is that the idea is nsit o make these kinds of micro-level adjustmertabse we can,
but to benefit whatever the desired result maytae context of the overall song and recording.

Sometimes a dynamic change needed within a phegsires more than just a volume adjustment. Fomele
sometimes the reason for the shift in volume wasethbing that brought along with it a shift in tineband just
raising or lowering the volume will still leave thesult sounding somewhat out of place. For exantipéetimbre
might be overly bright or overly dull sounding coanged to the rest of the phrase. When this hapjtemsy be
possible to couple the clip gain riding with sonestductive audio processing to address the tindial of the
picture. For example, in the case of an overly dioltd in an otherwise good phrase, it may be ptssibprocess
just that word with a harmonic exciter (e.g. Caki&igaProject5 HF Exciter, the DSP-FX Aural Activgt®SP
Audioware's MixTreble) to brighten it up, or an afjger may be able to be used to do a similar tHinpe word is
overly bright, then you can go the other way. Whitenot aware of many "harmonic borers" ("harmamhée
exciters"? "harmonic depressors"?), | have had gesdlts the Smooth/Enhance plug-in from Sony's\8dtorge.
Setting positive values works like a harmonic excitvhile setting negative values makes the soesglédgy. Of
course, some EQ can be used to accomplish a sienithresult, too. This kind of change works begbif can
isolate a word or syllable and make a smooth bnegoint. However, if that is not possible, it nisypossible to
snip the phrase into smaller clips around the portif the phrase you want to tweak, slip edit theseof the various
clips to create overlaps on each end of the part$l e tweaking, process only the clip you'lltbeaking, then
adjust the crossfade regions between clips tondyget a smooth, hopefully unnoticeable, transition

Dealing with dynamic tweaks at this level can b@taedious. However, the results can be very wehite if it
means you can use less aggressive compressorIgaitegs since the compressor is only being écredverall
smoothness, rather than fixing problem areas. ddmislet more of the dynamic of the original voaaine through,
thus preserving more of its emotional punch.

Editing: Fixing Phrasing Problems

While comping is intended to achieve the most balie, most emotional performance, and phrasingsgabig
part in that, sometimes there are too many tradeofbe made in the comping process, and phrasoidgms will
make it through to the composite vocal. For examehaps other takes had too severe of pitch gmobto allow
transparent enough correction with AutoTune, orsihger sang the wrong words in too many of theda&nd
you're left with a take that is mostly okay, bugtjisn't as good as you know it could be in theapimg department.
That might be a good time to get the singer ba¢k mverdub the problem phrases, or to sing thesmagyou
happen to be the singer. However, sometimes thapisctical, and you are faced with the choicsetfling for
results you know are non-optimal or seeing if yan ork some studio magic to improve those results.




For our purposes, there are two types of phrasioblgms: rushed/dragged phrases and phrases wiich a
sometimes rush and sometimes drag. When an ehtias@is rushed or dragged, the easiest way tondathat is
to select the clip(s) containing the phrase, andemibem forward or backward in time. This can beedlby
dragging with the mouse, which may be the bestrduhere are visual references you can use ¢o die vocal
with, for example, the drums. However, if the tignidifferences are small, an even easier way miglb luse
SONAR 4's new Nudge command.

The Nudge facility in SONAR 4 allows easily makingry small changes to SE==S—————— -

the clip's starting position based on values yopheglefined for the amount 0 s =
time by which a clip should be "nudged" dependinguich key you press. ... = ] -

Pressing the "5" key on your keyboard's numberlped)s up SONAR's e
Nudge Options dialog. (These can also be reacload 8SONAR's Global s
Options.) There are three degrees of nudging trabe set, and which one i¢ ===
used in an actual nudge operation depends on Weiglon the numeric R

keypad you select. Going down the number pad, The'4", and "1" keys
nudge whatever is selected left (i.e. backwardme), and the "9", "6", and e
"3" keys nudge the selection right (i.e. forwardiine). The amount of time
for each row of keys is set in the Nudge Optioraridus musical and
absolute time units can be set, and you can atse fudging to snap to your
grid settings. For our purposes, though, sinceneaadking about nudging audio clips, | preferisetia few
different levels of absolute time, and generallymsg options to 10, 5, and 1 milliseconds. That whlthink |
need a fairly large move, | might start by nuddayglO milliseconds in the direction | need the ¢tigo. As things
get closer, | might move down to 5 millisecond snihen, when | am almost there, | may go backfartd trying
options with 1 millisecond nudges. Nudging is mastful in conjunction with auditioning the clip yawve nudging

in the context of the mix. Looped playback can seful to avoid having to keep starting and stoppiregtransport.

Let's take a listen to what some simple phrasd;l@véact verse-level in this case, nudging cartathe feel of a
vocal track against the instrumental tracks. Ting &udio example is the original vocal, with mwghthe tweaking
we've discussed to this point applied, but pricdng any nudging:

"Baby" - First verse before nudging.

It sounds pretty reasonable, but there is a sédatleof urgency in the vocal which may rub the wgavay in a lyric
that reads more like a lullaby, bluegrass or otiswrhat feel seems to pervade the track, perbeqzuse the
vocals were tracked against pre-recorded tracktserghan with all the visual cues that go alonthwi true live
performance with multiple musicians playing togettoe perhaps just because the singer was in &ngismood that
particular morning. Whatever the reason, thoughigtt be useful to experiment with nudging thealdzackward
a hit, to see if that improves the feel. This rextlio example was created by selecting the emtsteverse vocal,
then hitting nudge twice with that particular nudgtting set to 10 milliseconds, thus delayingubeal by a total
of 20 ms against the instrumental tracks:

"Baby" - First verse vocal nudged 20ms later.

To my ears this is an overall improvement. However not ready to commit to it yet as my senseoige phrases
would probably benefit from more or less delay tb#rer sections. Perhaps some phrases might eeenstightly
different amounts of sliding within themselvesydiu don't mind, I'll procrastinate on this decisiantil I'm finished
writing this article and have more time to concatgron the vocal editing.

That said, this does bring up a further considenatihile nudging an entire phrase is simple andsenient,
sometimes the timing of the phrase is just plafnwafiere some of it may be perfect, other parts beyushed, and
still other parts may be dragged. When this happamsut all you can do is cut up the phrase intallamclips, then
slide or nudge the individual components as neesledi use the various techniques we discussed abtive Basic
Editing section to smooth over any newly creataddition points. Being able to do this easily dejsempon finding
convenient points at which to slice up the phr&senetimes there will be slight spaces between witvatsprovide




convenient slice points, and sometimes one workdf\e smoothly into another. Sometimes there meyb
between-word locations, but a particular word miggnie a good point just between two consonantstween a

vowel and certain types of consonants. The clipfashows a point in the
transition between the end of the word "every" #tedbeginning of the word
"deed", where there is a clear slice point jusbteethe first "D" of "deed".

We'll talk more about dealing with cases withoeaelslice points when we get to the "Microsurgesgtion
below. If there are good slice points, thoughs ipiietty easy to just slice things up, nudge eaglvidual clip
around as needed, smooth over transitions as wehe previously, and go on our merry way.

Of course, this is assuming that everything wittsich smaller clip is off in the same direction agdhe same
amount of time. If not, there are two possibilities dealing with it: "microsurgery" (see below)dacompromise. |
would tend to lean toward compromise unless thealtieegou get by just making do as best you can with
conveniently sliced clips just doesn't cut it irstbase. The reason is that it can be very triolglite things up and
manipulate things when there aren't convenieng gi@nts. You can spend a lot of time trying toldeth the kinds
of artifacts that can easily arise when, for exanpbu try and connect two words that should flogether, but
need to be moved in opposite directions due taibaidg in the original phrase. We'll get arounditaling with
such cases momentarily.

In the interim, though, it is worth mentioning thetving good slice points doesn't guarantee youtwae to deal
with some of the same kinds of issues we'll beidgatith in the Microsurgery section. For exampét's say you
have two words that come together, but with an lee@eslice point between them. You have to cutveen the
words, then move the first word earlier in time ainel second word later in time. That's easy endoglo.
However, now you may have too much space betweedsworeating an awkward pause that may even bgewor
than the problem you were trying to address. Ifghg any saving grace, it is that, though you stdlybe forced to
resort to compromise or some of the more advaresgthiques we'll be talking about in the Microsuygszction,
having good slice points does at least improve yalgis for avoiding artifacts when doing things likee
stretching (e.g. to fill in the gap between thege words) then splicing things back together.

Editing: Microsurgery

Most of the editing techniques we've discussetiitogoint are relatively straightforward and easiégomplished,
even if they may get tedious at times. Hopefullystechniques will cover us for 90% or more ofatiing we'll
need to do for any given vocal project. In factravt not for the fact that | enjoy an intellecteakllenge from time
to time, and that the more frustrating such a ehgié seems on the front end, the higher the Iéaltisfaction
iffwhen a solution is found, | might even say lapk the techniques we'd already discussed wouler &8,9% of
any given vocal project. To put it quite franklgetterritory we are about to enter, which | wifiegtionately call
"microsurgery" since it involves working at an extrely detailed level, sometimes even within a srsyllable of a
word, can be extremely challenging and extremelgtfating. Moreover, there are no guarantees @esse even
after all our time and frustrations. Neverthelsssnetimes these techniques can make the a signifidéerence in
our end results, and even get us out of that preaposition that lies between a rock and a hkdep

The general situation that would lead to the ughede techniques is when you have no single tbaegbrase that
works it its entirety. Nor are there any portiofiglifferent takes of that phrase bounded solelgdiyvenient split
points that can be used to create a compositetakavill do the trick. Or perhaps, in a somewlasier picture,
you do have an entire take, or easily splittabitiqus of takes, that could create an acceptabigosite take. Still,
there are pieces in different takes, without commrsplit points, that could create and even bettenposite result
-- if, that is, you can work some magic and combiiiegs at a non-optimal point of juncture. Let giee an
example:

The song you're recording ends on a long held otg on the ever-popular word "love". You have thedees of the
word, which is its own phrase in this song. Thstfiake starts out strongly, but somewhere just &fie middle of
the word, the singer's breath runs out and the geiteweak and extremely out of tune -- beyongtiet any
tuning software can rescue. The second take hi®pds on the front end of the word, but ends pestectly, with
one exception: It dropped the final "V" sound oov8", so it sounds more like "luh”. The third takeretty nasty




all around, but does at least get one part donk iviels a very nicely pronounced "V" on the etfiche word.
Unfortunately, there is no chance to get the sigek into the studio because he is off on a mtong-
honeymoon safari in Zimbabwe, and the album mixesiae prior to his return. It's okay, you can isa¥This
really sucks!" Yep, it sure does.

You have probably already guessed what we willdbeed to do if we aren't satisfied
with using one of these inferior takes as our "Bestould do with the materials at
hand" compromise. That's right, we will need tafsome way to combine the start ¢
the first take with the end of the second take; thed the "V" sound from the third
take at the end. That may sound simple, but thielgmois we're going to need to spli
a held out vowel sound to try and splice both esfdhat held out sound together,
without generating noticeable artifacts. There phbpalso isn't a good split point to
get at just the "V" sound, either, but that iswite|as bad as trying to split a vowel in
the middle. Taken in their native state, just mixihe applicable portions of the thres
takes together might sound something like this:

"Love" - Badly spliced combination of three takes.

Here is what that result looks like when mixed:

Notice especially the relatively harsh waveform wehie first two takes overlapped. The nastinessdteated was
quite obvious in the audio result. Let's consiaens of the problems faced in this example:

Volume differences: The first and second takesnwiteable volume differences between them, which
will make it hard to create a smooth transition.

Waveform synchronization issues: The wave formsaglely unlikely to be overlapping nicely in their
native state, making it tough to make them blertiauit creating glitches near the transition points.

Length problems: | mentioned a held note, but¢bimbined sample is shorter than might be optimal.

Possible minor tuning issues: While these seene teasonably in tune with each other, there may be
slight variations that make it difficult to createsmooth transition.

Possible timbral differences: It is quite possiblat, along with the volume differences, there ipaglight
differences in timbre between takes that could ala&e it tough to create a smooth transition.

We won't know whether we encounter these issuekjushhow bad they are, until we try to overconteatever is
causing the audible problems we heard. Howeves atsure bet this change will take a bit of firagy and there
are no guarantees we'll be able to arrive at a gohdion. Ah, but it's a challenge!

For the moment, | won't worry too much about thieinee differences between clips, because it wihaal to tell
how bad things are in that department before gettie waveforms in better sync at the transitiomgso SONAR 4
provides the ability to see one waveform througbtlaer you are dragging on top of it. If we zoonfanenough to
see the individual wave cycles, we can try and raliyline up peaks and troughs and zero crossihgs't quite
as simple as that, though -- not that lining thosiats up is simple since the tuning consideratiansong other
things, could create differences in wave cycleg fiéarmonic structure of the waves will be changiner time for
something as rich as the human voice can be, antbee to try and match things up at the transjigint as
closely as possible to avoid rude artifacts ardhedransition points.




Overlapping the first two takes, we can synchrottizewaveforms as shown
at left. It looks like these two takes are pretsthin tune at the transition
points, as they line up nicely. Their amplituded harmonic structures don't
match up as nicely. The leftmost clip is louded arbit less complex in
harmonics. Nevertheless, synchronizing the wavedatrboth splice points,
then using the overlap cropping tool with automatizssfading turned on,
and finally adjusting the crop points to ensuremzrossing is hit where a
new clip starts and an old clip ends, resultsrimugh improved composite:

"Love" - Better splice aligning waveforms and usarngssfading at overlap points.

Here is what the composite waveform looks like:

Note that the squared off area near the trangtont is no longer there.
There is still a decided drop in level between $afithe word, though, so

perhaps using clip envelopes will help. Experinmeptivith this a bit more, | ‘ k—

also found that changing the crossfade to linedsath ends, rather the
default of fast fade-in and slow fade-out, alsgkdlsmooth things further.
Have a listen: I

"Love" - Even better splice utilizing clip gain exlepe and linear crossfade.

Here is a look at the composite waveform:

o

There is still a bit of a bump at the transitiont this is much smoother, and we may just havedsaue singer from
an early divorce.

Let's recap what we've done thus far: First, weedliup a single word into various component partsescould
borrow acceptable parts from different takes. Nextaligned the wave cycles of the two clips inrbgion where
they were overlapping to avoid nastiness aroundiee points. Finally, we used a clip gain enpelto try and
create more consistent volumes near the splicd,@id tried different types of crossfade curvespgmize the
smoothness of the transition, ending up with agireeossfade in this case. This isn't a job I'chvais my worst
enemy in most cases. Amazingly enough, thoughditidcome out half bad, and | would venture thraead
listener would be unlikely to notice this wasnit@rd sung in one pass, especially when the vogalitisn the
context of the instrumental tracks.

Of course, that's not all that can be done. We ioreed the possibility the note may not have bedd bt long
enough. There are several ways to address thisapethe easiest way, and the one which will likelgg the best
results in many cases, is to use SONAR 4 Produdiéoi's MPEX time and pitch stretching algorithe a
embedded in the Time/Pitch Stretch 2 plug-in. THeBMX algorithm allows very high quality time stretofy, and if
you have a single word, holding a single note, gy well result in the most natural result. In tlase of our
example, we could simply bounce our results thusofa clip, select the clip, call up Audio Effe€@akewalk
Time/Pitch Stretch 2, and then pick our settingshioose the MPEX algorithm, the best quality skrééc a voice
or single instrument, and the degree of stretchiagneed. If there were multiple notes in the witidugh, unless
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the durations of all notes needed to be stretched Inatine percentage, this method would not have been very
helpful.

Another option would be to stretch all the individual paments of the composite word before combining them,
also with the MPEX algorithm. This allows the flexibjlivf stretching different components differently, in whic
case it would be best to align the wave cycles dfeetitne stretching operation as the alignment might chétile
another option, which might be necessary if you don€8®NAR 4 Producer Edition (MPEX is not available in
SONAR Studio Edition), is to simply cut up the words, furtisepy an extra piece with only the vowel one orenor
times, then repeat the type of aligning and crossfadindidvabove as many times as needed to get things long
enough. This kind of operation can be extremely diffiauigét right due to the potential for making things sound
like a loop or having very strange harmonic and dynamig#hgoing on (e.g. due to a natural change in harmonics
and/or dynamics over the course of a held note). Haweva pinch, it might be better than nothing, though not a
whole lot better.

| purposely gave what | consider to be a nasty example abdmeto demonstrate how even a nasty problem like
trying to splice together a held out note can sometlmea®solved acceptably if we use a bit of ingenuity,
experiment a bit, and have a lot of patience. Howeverrenhese techniques tend to be more useful is when
dealing with phrasing issues, where shuffling things arauriche creates some small gaps or too tight spaes.
can cut things up at less-than-ideal places, as longuaargowilling to do a bit more work to make the splicesk.
Time stretching (or contraction) can be used to tyaroid some of the unnatural splicing. Longer or shorter
crossfades, with various fade-out/fade-in curve comiangtcan be used to try and smooth over lumpy overlaps.
Individual syllables can be pitch shifted or tuned. @hpelopes can be used to deal with more volume leveling
considerations within or between clips.

These ideas are by no means comprehensive. The Hoteois to determine what the problem is, and, via your
familiarity with the various tools and techniques aafal# to you, try and find some way to resolve thélera and
make what may have been put together in a most unnaturalonag natural. Of course, sometimes it is best to just
have the singer redo the part, if that is an option gageheral rule of thumb is the better the singerettse

frequently you are likely to need to resort to microswrgerd Frankenstein phrases.

Background Vocal and Doubling Considerations

While most of what we have talked about to this pointidegs discussed primarily in the context of lead vocals, it
also applies equally to lead vocal doubles, backgrounds/camadl background vocal doubles. Background vocals
and vocal doubles bring some special considerations, lth&iog example, generally the lead vocal will be
paramount, and a double of the lead vocal and any backgrouald weed to support and synchronize with the lead
vocal. A lead vocalist's timing slop may define thegsdut a background vocalist's timing slop will ofterralett

from it. At the same time, vocal doubles and backgrowdlg are generally mixed far less prominently than the
lead vocal. Thus, things you could not get away with inghd vocal may be just fine in background vocals,
especially as part of a thick background vocal blend.

In no particular order, here are a handful of practipalthat may help in adapting the techniques we've already
discussed, while adding a few more, for background and elbwoicals:

When it comes to tuning background vocals, the thoafihand tuning, say, doubled five part harmonies is pretty
daunting. The good news, especially when you are doutiiokground vocals, is you can get away with a lot
looser tuning than with a lead vocal. In fact, sliglitedences in tuning between doubled vocals are part of gdma
make background vocals sound rich. As such, I rarely qohgra tuning of background vocals. Instead, | tend to
use automatic mode tuning, but on a phrase-by-phrase ixinig,careful to set the automatic tuning mode
parameters to only include notes that are relevanetphihase in question, thus minimizing mistunings of too-far-
off notes. Additionally, you can select all takes ofraylg harmony part for a given phrase, then apply destructive
tuning to them in one go, thus letting you use the atinad phrases in your comping decisions. Any tuning errors
that end up in the result may make you more likely to n@sglit phrases more finely with background vocals tha




you do with lead vocals (i.e. to chop out tuninges in an otherwise good take). However, this maynore likely
anyway for reasons we'll discuss in a moment. Al fnoment is now...

The need to have background vocals and doubleds/bedight with each other, and possibly with léesd vocal,
often results in the need for increased microsyrgéren dealing with background vocals. | wouldl $tit and
avoid cutting up syllables in the middle wherevesgible. Still, the good news is that, becausedrackd vocals
will be mixed less prominently in most cases, yon'thave to be quite as careful to avoid mindfeaats in dealing
with this microsurgery as you do when dealing Wéidid vocals. Something like a minor level blip nmay be
noticeable in the blend.

One trick for tightening background vocals agamitad vocal, or against a
reference background vocal if the lead vocal htisrént rhythms than the
background vocal, is to run each background vdralugh a gate, but

| control the gate's opening and closing off the Maxhl or reference
background vocal. In the hardware world, this [Edslly done using a
sidechain input into a gate, where the sidechaineidead vocal and the main
signal being compressed is the background vocahdrsoftware world, one
challenge is that the lead vocal and backgroundlgosill be on different
tracks, and most plug-ins do not allow using oaeklras a sidechain input
and another track as the main input. One exceptibich happens to work
nicely for this particular application, @b audioware'slB-D dynamics processor. The dB-D plug-in allows yo
link separate instances of the plug-in through semreceive channels. Thus, in this case, youdvsetl up one
instance of dB-D on your lead vocal, setting i¥sdchannel to, say, "A". Then you would set upiostance of
dB-D for each background vocal you wanted to géftthe lead vocal, setting the receive channelaaheinstance
to "A", also. This will allow controlling the opemj and closing of dB-D, which can serve as a cosgareor gate,
on the background vocals via the lead vocal. Ofsmuhere is nothing to say that the backgrouraigowill be
tight enough that gating them off the lead vocadl saund natural, as it could mean cutting in dtaunopportune
times. However, if the background vocals are alyeaght, be it naturally or after editing, this kedque can make
them even tighter, and the technique seems to pretky well in practice. Here is a "before" sampie lead vocal,
doubled lead vocal, and two double harmony vocals:

"Lust" - Raw background vocals.

Now here is the same section with the lead vocabldoand background vocals gated off the lead vocal

"Lust" - Background vocals gated off lead vocal.

The effect is somewhat subtle, but the second ebashpuld seem slightly tighter than the first epén

One "trick” that has been used for decades nowusblthg vocals to make them sound fatter or ricfibe idea is
that subtle differences in tuning, timing, and timbetween one performance of a part and the safoe v
performing the same part a second time combineaicerthe sound fatter. Typically, the double ofvtheal is
mixed lower than the main vocal, possibly simitatreatment of the background vocals, dependinigasnmuch

of the effect is desired. One further trick that b&lp make things even fatter is to clone the puben nudge one
of the clones a little bit forward in time and thiber the same amount backwards in time, then parobthe
doubles all the way left and the other all the wighit. Here is a lead vocal before doubling:

"Lust" - Lead vocal before doubling.

Now here is the same section with a doubled leadlo which the cloning/nudging/panning trick tegn
applied. The doubles have been mixed 6dB down fr@ymain vocal. Also, the lead vocal uses a harmexciter
to bring it out slightly in the mix, while the doels do not:

"Lust" - Lead vocal after doubling.




You may have noticed that, while the doubling makes thdtmésher here, it also takes away some of the intima

of the original vocal. Whether that is a good thing bad thing will depend on the type of song and the singes. As
general rule, I am more likely to use doubled lead vamalgop and rock songs, and less likely to use them on
country or acoustic songs. Similarly, | am more likelyise a doubled vocal on an up-tempo song than on a ballad.

Of course, even when you do double a vocal, you doréssedly have to do it throughout the entire song. While
only rarely double lead vocals in verses, | fairly comitpa@ouble them in choruses, and slightly less commionly
bridges. The idea is to go for maximum intimacy on #rses, but then to make the voice richer when theosecti
with the hook comes in. This is partly just to reinfotioe hook and chorus in general, and partly to helpetuok

vocal maintain power against any background vocals, wineeimare likely to be present at that point. With respect
to bridges, and sometimes pre-choruses, it depends amitteh of the section and the vocal arrangement. For
example, if the section needs to build power over thgegedoubling can help.

While | don't always double lead vocals, | almost abvdguble background vocals. Doubling tends to make a vocal
more diffuse than an undoubled vocal, and background vocalsotéedéfit from being more diffuse -- it helps

them sit better behind the lead vocal, which should be m@mminent and seemingly more "out front". An

exception might be in cases where it is desirablate lthe background voices stand out as being unique, and on
relatively similar level to the lead vocal. For exae) if | were going for a live bluegrass band fespezially with

some type of slow, mournful song, I'd be inclined to trgaubled background vocals.

While doubling a single voice for background vocals cap hedke the vocals more diffuse and add to the richness
of the parts, it is usually possible to achieve evdmericesults by using multiple voices (i.e. from diffdrsingers).
There the differences in timbre between voices addgmverall effect. One technique is to have each simygr s
each of the harmony parts, rather than have each singde doipa single part. Of course, you can also double
each singer to combine doubled vocals from each singedaithled vocals from additional singer(s). There is no
need to stop at two singers, either, though the mar@sgou get the harder it is to keep things tight and avoid
sounding like a chair.

What if you're a solo operation, with no access heiosingers, but you'd like to try the notion of mixing &iddal
voices with yours for doubling background vocals? One pdisgilsi to use a plug-in that can do formant shifting,
sometimes known as "gender bending", to alter sonteeafdubled vocals. One plug-in | have used for this
purpose, with somewhat mixed resultdRBC Voice TweakerThe problem hasn't been so much how artificial the
gender-bended, or just slightly altered, results can tasteful use of the formant tuning parameters can help keep
things within reason. Rather it was in the potentiabfeo getting nasty glitch-type artifacts in some cafesther
possibility is using a vocal synthesizer, such asdtased on Yamaha's Vocaloid technology fikeo-G's

MIRIAM , LOLA, and LEON. While Vocaloid voices can be tougmtake sound natural in exposed settings, such
as for simulating a lead vocal, using them for blendirth véal background vocals can add richness to the
background vocals without exposing some of the less neatowalding aspects of the synthesized voices. (If you'd
like to hear blended human and LOLA voices in action¢kloeit "Undertow" ormy Soundclick.com page

Doubling vocals can be a pain, especially for lead woc&bu need to get as near identical phrasing as pgssible
keep diction in a similar ballpark, keep vocal inflectiond arnaments very nearly identical, and so on. That can be
tough to do. Various techniques, generally referred tchdaimbrella term "artificial double tracking” (ADT), can

be used to try and gain similar benefits to real dowtking without the pain and potential pitfalls. The idetoi

track the vocal once, then use some kind of manipulatiemtolate having tracked the voice more than once. For
example, you can use delay to alter the timing of a d@opy of the main vocal (or route the main vocal toea p
fader bus, then treat that bus like a second vocal tracj)st nudge the cloned copy backward or forward ietim
then use other effects to alter aspects of the vegalna just timing. Here is an attempt at ADT for thenepie

given up above for the real doubling case:

"Lust" - Lead vocal with ADT.

Instead of real doubling, | routed the main vocal toeagand bus, then inserted the Sonitus:fx delay with a 6ms
100% wet setting and 40% feedback, 10% crossfeed, plus ailiftieend rolloff. | followed that up with Antares




AutoTune 4, set to a chromatic scale with -10 cehtéetuning, then the Sonitus:fx Modulator withetatively light
ensemble setting. The artificial double was thexeghiabout 6dB down from the main vocal. While Iferehe
natural double, this one sure required a lot lesikw

When working with doubled background vocal parssng a single voice, after doing enough extra takdsel
confident I've got enough raw materials for twaeath part, | find it useful to use SONAR 4's mlahe tracks to
comp, and possibly even tune and edit, both pedones of a given part on the same track. Instebmbkiing for
the best take for each part, you are looking ferliest two takes. However, you are also lookingviortakes that
blend together well, and also blend well againsti#ad vocal. Thus, you may want to use the Isaapability of
the Mute tool to narrow down the choices of takes,then you'll need to unmute additional takesdar them
auditioned against each other to try out variouslinations. Since all takes would have, optimdisen sung
against the lead vocal, they should be reasonalilgnie with each other. This same approach doesmk as well
for doubling lead vocals, because there wouldnthbdinal lead vocal to reference when doing airthe takes.
However, if you are doing multiple real doublede#d vocals, and are tracking those after the fee vocal has
been comped, the same technique can work. Onckasmiyour two chosen takes for comping, you canenome
set to a new track so it can be panned and mixeal stely.

Submixing Background Vocals

While background vocals will necessarily be composindividual voices and parts, once you getlaroese and
blend of the voices working, it can often be helpéuwork with the background vocals as a unitoPto SONAR
3's bus structure enhancements, doing this gepeeajlired bouncing to create a new submix trawdn imuting
the original background vocals and using the subforibany subsequent processing. If you changed yood on
anything related to the blend, you'd have to g&lamal adjust that, then bounce again, and repteceriginal
submix with the new one. One of the tricky thingsswhat you couldn't hear the submix-level processaihile
working on getting the blend in the submix, so ¢heould be a fair bit of trial and error involved mute to your
desired result.

SONAR 3 added submix buses, so it is now easyuterall the background vocals to a submix bus,yofarther
processing at the bus level, then route that sulmnéxto your main mix. Of course, that is assunymg CPU is
sufficiently powerful to handle whatever else yavé going on in the mix, but the SONAR 4 Freezetion
provides the ability to free up CPU in other arehde you're working on getting that perfect baakgrd vocal
blend. Additionally, once you're sure you've ga ttack level insert effects the way you want thEQNAR 4 will
let you freeze the individual background vocal ksato free up whatever CPU their effects were udiingpu're
talking about a dense set of doubled backgroundlspeven having a few insert effects on each ceatdip a fair
amount of CPU power, especially on an older prage@dke my Athlon XP 1600+).

While they don't affect the aural side of backgmbuwncals, SONAR 4's new
Track Folders do aid in thinking about backgroundals as a unit, and
doing some editing operations on them as a unitekample, you can put

all background vocals in a track folder for orgati@nal purposes, then
collapse the folder to regain space and operathehackground vocals as a
group for operations such as muting and solointh¥ou can also use the
composite clips in the track folder's folder tracldo things like copy a
whole section of background vocals from one pathefsong to another (e.g.
for using the same set of background vocals fottiplalchoruses). Thus, the
combination of track folders and submix buses golesmg way toward

letting you operate on the background vocal sutasia unit while still
preserving the flexibility to get at the individughcks.

We'll talk about vocal effects in general shorélgd the individual background vocals will likelyoBahave their
own set of effects, such as compressors, equalaedsso on. What those effects are, and whetegrate
consistent from voice to voice will depend on ymientions and the voices at your disposal, thofmhhlend
purposes, odds are you'll process them relativelitaly to each other.
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Effects used at the individual vocal level are gdaprimarily toward getting a good submix of thekmround
vocals. By contrast, effects used at the submixédured are geared toward fitting the backgroundal®cas a unit,
in with the rest of the mix. For example, compresssed at the individual vocal level may help sthaut the
dynamic peaks and troughs of an individual voioe gikample to compensate for mic technique issues.
Compressors used at the submix level will help gmoat the dynamics of the entire background veoaimix.

My general tendency in differentiating with indivia vocal level effects and submix level effecttisiold off as
much as | can for the submix level, to allow tnegtihe background vocals as a single mix unit. Hawef | want
different treatments on individual voices -- foraexple, to impart varied timbral characteristicstom same voice
when doubling parts, this has to be done at thigicheal voice level. Other control that will neeal lbe asserted at
the individual voice level includes separate pagmhvoices to establish the individual voice piosis within the
group, any vocal blend-oriented gain settings amdllriding, and any arrangement-oriented automautgtthg.
Then the submix bus level will be used for addingug-level compression, EQ to fit the submixed lgmoknd
vocals in the mix, any delay and/or reverb senad,aay special effects (e.g. filters, stereo widgnetc.) intended
to apply to the group vocals.

Vocal Processing

Dolly Parton is reputed to have said, "it costetaof money to look this cheap." In the world otabproduction, an
apt paraphrase might be, "it takes a lot of worlk processing to sound this natural.” While a simgight sound
just great singing acoustically in a room, when gtiak a mic in front of her, put a preamp in batkhe mic, use
A/D converters to convert the signal to digitalnfigrcapture that digital representation on hard,dfsén mix the
voice in with various recorded instruments and it voices, what came across via the airwavestiaa
acoustics of the room may not be recognizableérdéigording. Issues such as the limitations oketiilgpment used,
especially the microphone's pickup pattern andaesp characteristics and recording methods foingatbwn the
other instrumentation and background vocals, anothers, can mean that what sounds completely nartuifze
room sounds anything but when played back throwgin gpeakers in a mix. Furthermore, various mugjeates
carry with them certain listener expectations f@duction styles that include vocal treatments thay or may not
be geared at keeping the voice sounding natural.

In this section of the article, we will give an oview of some of the common processors and effes#sl in vocal
production. While the list will by no means be caetgensive, the idea is to make a basic surveyeofigid,
indicating the basic needs that often suggest wsmigen type of processor, providing any tips thaght spring to
mind, and mentioning at least a few of the prodtitas are out there to provide that functionakiherever
applicable, 1 will try and use plug-ins alreadylirded with SONAR 4 Studio Edition or SONAR 4 ProduE&dition
as examples, though | will also mention a few @ftthird party offerings. My apologies to any verslaho are not
mentioned here. This list is not meant to be coimgmsive, and the products | mention will be limitednes with
which | have had personal experience, preferatdjtipe experience, wherever possible.

It might be typical at this point to begin with thredst commonly used processors and effects, fonpba
compressors/limiters, equalizers, delay, and rexbdm move toward less commonly used processeesjwally
getting to the really esoteric stuff. However, gwing to take a slightly different approach. Intadar, while there
is no set order in which processors and effectd,ougven should, appear in a vocal chain, | amgym use the
direction of signal flow in one possible vocal ehas a starting point.

When we look at a vocal chain that starts withdinger, the first element in
the chain after the singer is generally the migéfolly we have a mic with
characteristics that are well matched to the slageice and the context of
the song. However, what if we don't? What if wednavhighly limited mic
closet, and none of the mics we've got at hanteflathe singer's voice, and
perhaps even exaggerate less desirable characgeadfthe singer's voice?

Enter Microphone Modeler from Antares. The ideaiteMicrophone
Modeler is that all microphones have individualrelfeteristics. If those characteristics can be aaalyn terms of




their effect on audio put through them, then itddde possible to subtract the characteristitch@imicrophone
which was actually used to record the singer, Xangple my The CAD Equitek E-200 | use (but whicleslaot
flatter my voice), and add on the characteristianother mic -- perhaps a Neumann U47 or AKG C1f2A,
example. Mind you, | don't have any Neumann or Aif8s to tell you whether my voice through an E-2@lch
is "transformed into a virtual C12A" by MicrophoMedeler actually sounds like my voice would throwgE12A.
What | can tell you, though, is my voice sounds imbetter through that "virtual C12A", and, for timadtter,
through a number of other modeled microphones. Surtteose modeled microphones, including the Clsbnd
much closer to what | hear in my head than doe&tB60 on its own. The aural differences may belsubut the
difference in listeners' impressions, including owyn, has not been. | might add that, prior to figdMicrophone
Modeler, | had tried using EQ to achieve similaults, but nothing I'd tried had provided similasults. As a
result, Microphone Modeler tends to find its wayaall of my personal vocal tracks. I've also fouhdt even
singers who sound great with the E-200 may soued better with another virtual mic model. Thus, ekpenting
with different models has become a standard partygpost-tracking process. Essentially, it is likgng to match
the mic to the singer, but after the fact.

In addition to modeling the microphone itself, Miphone Modeler models important controls many npicomes.
Those controls include whether a low cut filteemngaged or not (and at which setting for mics witlitiple
settings) and which pickup pattern is used for miite multiple patterns. Additionally, for mics favhich
proximity effect is applicable (e.g. mics with cemid pickup patterns), you can change the sindeirtal
proximity" to the mic. It also models a tube preawith varying degrees of drive. While there areeotplug-ins out
there that do impulse response modeling which eamskd to graft the characteristics of an audiacdeanto an
audio signal (e.g. Sony's Acoustic Mirror and ttie &verb), | am not aware of any other than Mitrape
Modeler which first attempt to remove the charastis of a similar device from the audio signal.

Speaking of preamps, they are next up in the \&galal chain. While you

will be using some kind of preamp in the processecbrding, some preamps

are used as much for the flavors they impart ahier signal boost, and

perhaps you are not recording through one of tbasare looking for a

similar effect. A variety of plug-ins cover thigriéory. If the flavor you are

looking for is an extreme color, such as you miggttby running a vocal

through a guitar amp, SONAR includes both AmpSimt BeValver SE.

However, it does not provide any plug-ins for therenlikely scenario of

simply trying to simulate some "tube warmth". Sgohgg-ins | have successfully used in this areaudelAntares’
Tube (basically like Mic Modeler without the mic deling part, and with some additional enhancemiectading
a second tube preamp model), PSP Audioware's P$Ballirator, and SilverSpike's freeware RubyTubehEd
these plug-ins has its own specific controls aratatteristics. At the most basic level, though, sioply turn up a
drive knob (or slider) until you get to the pointh@ve you are feeling the desired level of "tubersdion".

We'll be getting to some of the most commonly usachl processors shortly. Before we do, howevés,itha good
time to mention a historical note. In the digitatording world of 24-bit DAWS, it is common to tapd keep vocal
recording chains ahead of the recording mediuniheg as possible, preserving maximum flexibility fater on,
such as at mix time. Thus, if we are look at oacpssing chain as a model of a physical world @$ing chain,
this could be the point at which the recording madivould enter the picture, with anything aftestpoint being
effects added at mix time. However, not so long ageen the norm was to track everything, includiogals, to
analog tape, working within, or around, the limitas of analog tape often resulted in putting astesome of the
processing elements in the overall signal chaimdloé the recording medium. For studios with encoatdware
processors, such as compressors, a common praciite be to track with light processing -- for exale) just
enough compression and/or limiting to get a gogdadion tape -- then do additional processing corixetime.
However, studios with more limited hardware migatftwrced to track as much to tape as possiblesxample,
because they didn't have enough compressors tmgndiat mix time. The native plug-in world tendsiake
limitations on the number of processors a thinthefpast, at least if you have enough CPU poweloande Freeze
to get around any CPU power limitations. | mentiois historical point because, if you are tryingriodel the
vocal chain used in some historical context, aeduging a tape simulator to model the tape's dartan to the
processing chain, where you put that tape simufaty depend on what you assume in terms of thitiesi
available in the virtual studio corresponding taiymodeled historical chain.




There are also a number of plug-ins that work trautate recording to tape,

including Cakewalk's own FX2 TapeSim, which is udgd with SONAR,

PSP VintageWarmer, and the above-mentioned PSPalixegor. While I'm

not a big fan of tape simulators for vocals (I ke them for mixdowns), this

is yet another flavor that can be brought into plalesired, and it might be
useful if you are specifically trying to simulatense traditional vocal recording chain.

Perhaps the most commonly used vocal processoroangressors and

limiters. Both help even out dynamic levels by redg the level of a signal

that exceeds a certain threshold, be that a fixeztihold defined by the

processor or a user-controllable threshold. Tha igi¢hat, once the level of

the vocal exceeds the threshold, it will be autarally turned down by the

processor. How much it is turned down depends erptbcessor's ratio. For

example, if the threshold is set at -10dB and thealsignal hits -7dB, thus

exceeding the threshold by 3dB, a 3:1 ratio orctimpressor would result in

the signal's being turned down to -9dB -- i.e. did{8 over the threshold,

which is one-third of the amount by which it wagyorally over the

threshold. The difference between a compressotiaitdr is generally

related to the ratio used. Most anything over alaol®:1 ratio is considered

limiting, while lower ratios (i.e. above 1:1) arensidered compression. While a compressor or liroitéy turns
signal down, most compressors and limiters havaltilegy to apply makeup gain to turn the signatibap. The
result is generally an apparent increase in avdoagimess. This is because you will typically bentng up the
compressed or limited highs to the level whereoldeuncompressed highs were, but the lows, whietrewvikely
not affected by the compression, are being turpedoo. This makes for decreased dynamic rangeaanghal that
is louder on average.

SONAR 4 Producer Edition includes the excellentitisrix Compressor, which is technically a compoedisniter,
as well as and older Cakewalk FX1 series of dyngmocessors which are also available in SONAR 4liStu
Edition. (Note: The FX1 series are not installedriyithe SONAR 4 installation by default. Howewrey can be
checked for optional installation during the SONARstallation, or installed separately later.) SXBN4 Producer
Edition also includes Sonitus:fx Multiband, a mddéind compressor/limiter which can process differanges of
the frequency spectrum as if it were using diffel@mpressors on each band. This can be usefudxénple, for
doing de-essing (see below) while also compresamgimiting the vocal. SONAR 2 XL users will alsave
Timeworks' CompressorX, though it is no longer irgd in the SONAR 4 packaging, so newer SONAR users
would not have it unless they've purchased it sgp Other third party compressor/limiters 1'eerid useful
include PSP MixPressor, Waves RComp and RVox (eigpeompressor/limiter/gate designed specificédly
processing voice), and the previously mentionedd@oware dB-D. While all compressors operate usifeilar
principals, each has its own sound. Thus, it istivexperimenting with any compressor plug-ins yaudhavailable
to see what works for a given voice and song.

Here are a few tips for using compressors: Finstie is no need to limit yourself to a single coesgor in the
signal chain. It can sometimes be useful to usdiptelicompressors. For example, the first compressiine can
take care of any stray peaks, probably working nasra limiter than a compressor, then the nextanavork on a
more representative signal, not having to worryualaofew aberrant peaks here and there. Secohelydsition of
the compressor(s) in your signal chain matters.example, compressing a signal after EQ is addediag very
different results than compressing that same sigefare the same EQ is added. The reason is benmsie
processors, including EQ, affect the dynamic leeélthe signal, and sometimes the effects of tlthsages can
push the signal over the threshold where it wowldhave crossed the threshold before. Also, ev@gral that
would have crossed the threshold before will beiced differently if EQ is added before the compoesince the
compressor also reduces any boost from the EQ. &dkehe compressor won't affect EQ results wheE@es
after the compressor. The same is true of othectsfland their order a vocal chain including corsgogs). There
is no right or wrong order. It just depends whait woe trying to achieve.

One special type of compressor is called a de-e8sats name might suggest, it is used to redneddvel of "S"
sounds and other sibilance (e.g. "sh", "ch", eltyour singer's esses sound like a cat hisshig,kind of processor
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may be for you. The way this works is the compressaouit in a de-esser only kicks in when thera isertain
amount of energy in a specified frequency rangechnis adjustable in most de-essers since the émgurange
where sibilance exists will differ between diffetéypes of voices. It is like having a side-chdiattonly includes
the signal within the specified band of frequencitat actually gets compressed when the compressiauit is
triggered depends on the de-esser, and possiblytde of operation set within it. For example, wimle signal
may be compressed, even though only a specific isanidgering the compression. Or a certain raofge
frequencies, which may or may not be identicah®range triggering the compression, may be corapde®©r
anything above a specified frequency may be comptes

Though SONAR doesn't actually include a dedicateésser, SONAR 4
Producer Edition does include two plug-ins that pesvide some sibilance
reduction. Sonitus:fx Multiband can work as a narband de-esser, where
the range of frequencies compressed will be theesssithe range of
frequencies that triggers the compression. Othed$af Multiband can be
set to either pass the audio straight through eetee as more classic
compressors and/or limiters. Sonitus:fx Gate can e¢duce sibilance in its
ducking mode. Whereas a typical gate or expandesad to reduce low-
level signals further, for example to reduce amaliate background noise,
Sonitus:fx Gate also provides a ducking mode thathe used to reduce signals above the set thdesbabrding to
a depth control. Since the portion of the inpuhalgised to trigger the ducking action can be catst based on
high and low cut filters, the range between théssr$ can be set to be the range of sibilance dare#ting can occur
only when the signal rises above the thresholtian tange. Third party, dedicated de-essers in¢hel@owerful
Waves RDeEsser (Renaissance DeEsser) and theceergreical, yet still highly functional, dB audioveadB-S.

One final type of dynamics processor that can sonestbe useful for vocal

processing is the noise gate or expander. Unlig@a@pressor, which turns a

signal down when it crosses above a certain thiéshoise gates and

expanders turn a signal down or off when it crossdsw a certain

threshold. The term "expander" comes from its edpanthe dynamic range

-- i.e. making the low parts of the range lowettloying them down further,

while leaving the high parts of the range untoucHéd difference between

a gate and an expander is the gate turns the siffraltogether, whereas the

expander may just turn it down somewhat. Eitherlmmnsed for reducing noise in quiet parts of ekiréihe gate
goes for total silence, while the expander typicglies for reducing background noise without ggttmthe
sometimes unnatural effect of total silence. Whilgas pretty common to use expanders or gatesdating vocals
to lessen or remove the effect of room noise iratieog realm, comping and slip editing can lessaemove the
need for these devices. Noisy areas can simplgibedeout, or clip envelopes can be used to redocs® levels in
ways that provide much more control than a gaexpander does, without the potential ill effectsfof example,
chopping off an under-enunciated consonant. Howeneen time is of the essence, and background iroise
exposed passages is a problem, these processatlidag useful. SONAR Producer provides the drcél
Sonitus:fx Gate, and all versions of SONAR prowitle FX Expander/Gate (though its installation isaal). Both
plug-ins can be used as expanders or gates. Dedittatd party gates are tough to find, but some
compressor/limiters do incorporate expander/gatetfonality as well. For example, Waves' RVox archBnnel,
along with Wave Arts' TrackPlug, come to mind. R\is»a specialized voice compressor, while RChaane|
TrackPlug are "channel strip" processors incorfragadynamics processing and EQ.

Equalizers, or EQs for short, are, along with cosspors, delays, and reverbs, among the most cormacah
processors. | have to tell you, though, while ude EQ on vocals often enough, | prefer not toe@afly with lead
vocals. In simplistic terms, an EQ is more or l@s®t of frequency-dependent volume controls, whetecan raise
the level of the signal at some frequencies, wk#®ing other frequencies alone, and lowering dévell of still
other frequencies. In practice, it isn't quite thiatple as the various bands of an EQ will intevdtit one another,
but the point is that an EQ is used to alter timalkbalance of the signal it processes. From ayptglosophical
standpoint, because the vocal is so important t&t mezordings, | prefer to let the tonal balancéhefvoice come
through. I'd prefer to move other things out of tveey if necessary, rather than to change the tmmahce of the
voice to cut through the mix. In practice, thouiglisn't always so easy to do that, and there lavays those times




where it is desirable to alter the tonal balance specific singer's voice, at least in the conbéxthe musical style
and song, too. Also, sometimes EQ can be helpfue&sening or eliminating annoyances like poppg&dsbunds,
certain types of low frequency mic stand noises;telcal hum, and more.

While there are some home-stereo style graphicd&@#able in plug-in
format, where the frequencies and bandwidths di éaad of EQ are fixed,
most plug-in EQs are of the parametric or semiipatec type. With
parametric equalizers, you can adjust the centeen@d) frequency and
bandwidth (or slope) of each band of EQ. A semapuatric EQ is like a
parametric EQ, except there may be some decidiatsite made for you,
such having a fixed bandwidth (but sweepable cdregquency). SONAR
Producer Edition includes the fully parametric $osifx Equalizer. All
versions of SONAR include the historic Cakewalk fghia EQ and
Parametric EQ, as well as the DSP-FX-based FXEQlAFRD2 XL also
included the Timeworks Equalizer. One particulatilse thing about the
Timeworks Equalizer was it had an FFT-analyzertloib it, so you could see the frequencies ofititeming (or
outgoing) signal while setting your EQ curve visyalgainst the FFT graph. Some third party EQsti@aarly
like include PSP Audioware's PSP MasterQ and Wa&/e®). Like compressors, equalizers can often hdlaver,
so it is worth trying different plug-ins. Becausadl vocals tend to be so prominent in a mix, oteeatithumb
might be to use the highest quality EQ you havéheriead vocal, even if that means consuming méte €ycles
than a lesser model.

Somewhat related to the equalizers are excitergahdncers. Exciters

typically manipulate or add high-end harmonics gigmal to

psychoacoustically manipulate our impression ofdilgaal’s brightness and

presence without adding high-end EQ. Other formendfancers manipulate

phase information to monkey with our perceptiomaiv close a signal is.

While I'm not going to get into more detail on grénciples of operation in

these types of processors (I'm not sure | coulavéinted to), the key is that

they can be used to manipulate the presence ebtted in the mix. For

example, if a vocal is getting buried in a mix, aj@h changes and EQ are

not the right answer, using a harmonic exciter maye the vocal seem more present. This may l&tridsout in
the mix compared to other signals, which then,dmgarison, seem further back. SONAR does not ircany
exciters or enhancers, though Cakewalk's Projemts athclude the HF Exciter (HF for "high frequercysome
third party harmonic exciters include the DSP-FX@wActivator (my personal favorite for lead vogadmd PSP
Audioware's PSP MixTreble. The BBE Sonic Maximizean enhancer of the phase manipulation variety.

Thus far, the processors we have discussed araniirfocusing on the direct sound of the vocalalreal room,
though, there is also indirect sound, for examgpefthe voice's bouncing off walls, ceilings, fuume, and so on.
There are two main categories of effects relateddect sound: delay (sometimes called "echod @verb.
These primarily affect our impression of the spaur@ounding the voice, rather than the voice itgktfugh they
can also have bearing upon our overall impressidheovoice.

Delays provide discrete reflections of the souridhe sort one imagines coming back after shodtitga canyon -
-- "HELLO.... Hello... hello..." In the real worldhe idea would be like that canyon echo, wherehear the same,
recognizable words coming back to you, with a low@dume each time, until they ultimately fade inimthingness.
However, in the vocal processing world, most dgllag-ins won't constrict you to real world simutats, and you
can often have pretty detailed control over how yreechoes there will be, how their volume will diffeom the
"tap" before, and so on. Speaking of taps -- a"i®p controllable instance of an echo -- manpgehllow
configuring multiple taps, for example with theiv timing parameters (polyrhythms, anyone?). Evegls tap
delays can provide multiple echoes, though, vidrat;iwhich are generally labeled "feedback”, whiekd a
portion of the delayed signal back to the inputhef delay (i.e. a "feedback loop", and, thus, taa of the
parameter), thus keeping the effect going beyordritial tap. In music productions, delays arewnftised for
rhythmic effects, rather than for simulating naliyraccurring echoes. For example, a sixteenth ooiguarter note
delay on a vocal can help reinforce the beat wdide helping fatten up the vocal due to the dogHlike effect of
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the echo. (The simplest form of ADT -- i.e. artidicdouble tracking -- is simply a delay that i sieort enough to
appear to be someone singing almost, but not qaisync with the main voice.) | particularly like configure both
a short delay, such as a sixteenth note or eightthy to help reinforce an undoubled vocal, anchgédo delay, such
as a quarter note, to yield an added sense of space

The Sonitus:fx Delay included with SONAR Producélitién is a stereo
delay with a single tap per stereo channel. Intamtdto the standard
feedback control, there is a cross feed controichwis like a feedback
control, except it feeds the opposite stereo cHafoaitus:fx Delay also
eliminates most manual delay time calculationsymeclronizing to
SONAR's tempo and letting you input musical valisegh as eighth and
quarter notes. It worries about calculating theaotelay times, including
recalculating them to follow any tempo changesauarysong. All versions of
SONAR also include the DSP-FX-based FxDelay andrtuitional
Cakewalk Delay. (There are mono and stereo versibtige latter, though
neither is installed by default.) Cakewalk's Prifjesiso includes a tempo-synchronized delay cafiethaps
obviously, Tempo Delay. For those wanting additiateday flavors, there are traditional offeringsrfr a variety of
companies, including dB Audioware, Waves, and P8&idware, among others.

Whereas delay is used for discrete echoes andminytffects, reverb is

used for providing more general ambience, be itnagtsuch as to simulate a

room or other environment, or totally artificiah & natural environment, a

voice, or other audio signal, doesn't simply hstugface and reflect back

more or less as it was. Rather, it hits multipléastes at different times

according to their position compared to the soundce. The materials used

on those surfaces affect the reflections of thedotihose initial reflections

then bounce around further, as do their reflectiang so on. As time goes

on, there are more and more signals bouncing ardnittidg more and more

positions on various surfaces, and these reflesti@yin to wash together

into an overall ambience called a reverb tail. fdwverb imparts a sense of space on the voice. e ¢luked vocal
without reverb on it can often feel fairly unnatiyies we are used to hearing voices in rooms.

It seems ironic that we resort to all kinds of tealogy to simulate what occurs in nature. Neveab®l a fair
number of methods have been used historicallynailsite reverberation, from springs to plates touition
algorithms to analyzing how a room behaves wheha&nown impulse and extrapolating the contrimgiof the
room so they can be imparted on other sounds. Asnight guess, this results in there being a wiléety of
flavors of reverb available in plug-in format, sdimees even within a single reverb plug-in. SONARdudes
several plug-in reverbs in the box, including thexicon Pantheon reverb, FxReverb (based on thelP>SP-
StudioVerb), and the traditional Cakewalk Reveil®ONAR 4 Producer Edition also includes the SonituRéverb.
If that doesn't provide enough variety for youaangling of third party plug-in reverbs includes WWa\RVerb
(Renaissance Reverb), PSP EasyVerb, Spin Audio Redm and the freeware SIR impulse response process

Here is a practical tip for reverb: We tend to likeénear vocals with reverb, but too much reverbroake a vocal
unintelligible. Adding some pre-delay to the reyestich that some of the direct vocal gets throwedbrbk reverb
signal kicks in, can help improve the clarity ogthocal. This can, in turn, let us get away witdiad a bit more
reverb since the pre-delay is preventing the refrerh getting in the way of vocal intelligibility.

Most of the processors and effects we've discusdeitk capable of being used creatively, have lzered at
achieving natural vocal results. Of course, themeoithing saying you must aim for natural-soundiocgls. On the
tame side, you might use EQ or a filter to makevitiee sound like it is coming through a telephdpa. some pop
and electronic music there is the ever-popular CBelieve" effect, which is more or less pitch gtizng vocals,
such as with extreme AutoTune settings. A heavyanodock or industrial song might put a voice tlgloguitar-
like processing. A vocoder could be used to makiastnumental melody "talk" by imparting characséids of the
singer's voice on the sound of a synthesizer,®wtlice could be used to drive a voice-controllgdtsesizer. |
know it's cliched to say this, but the only limgtyour imagination, and perhaps your good tastelé/ttcan be fun
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to just play around with creative possibilities, it césode easy to get carried away. One way to balarate s
tendencies is to look at creative processing fronp#tspective of what you are trying to achieve, and treg
consider what processing is necessary to achieveasat.r

Mixing Strategies and Issues

Okay, so we've got our comped/tuned/edited vocal, somewvhiet harmonies, and a general idea of how we want
to process them. Somehow, though, when we mix the viocalish the rest of the project, they just don't seem
right. Either they're too buried in the instrumentatks or they're too far out front, or maybe they soikedthey're
just plain disconnected, more or less in their own sepapaiee. | imagine most everyone who has ever triadxo

a song with vocals has been in this position at one ¢imanother. It is perhaps one of the most commorhedgals

in mixing songs, perhaps because we humans do tencut® o heavily on the vocals, and thus are moreyltkel
notice something being even slightly off there thantireoareas of the mix.

The bad news is there is no "one size fits all" smutEach voice is different, as is each mix. Let melemsjze that
last part: Each mix is different. The point being thaatwhiorks with a given vocal in one context may not work f
that same vocal in another context.

The good news is, if we recognize that the contextheiltlifferent each time, even if the voice remairetinely
constant, we can accommodate that in our mixing stralédgg/key is keeping the vocal in mind at each stage of the
mix.

One fairly common mix process is to start at thedomotand build up from there. For example, the kick drughin

be used as the starting point, and that is made to soliddeimre the next element, perhaps the bass, is added.
Maybe the snare is added after that, then the rest dftines. Then rhythm guitars to complete the basic tracics
then piano, lead instruments, and pads. Finally thing®dmtckground vocals and vocals, but, by that timeether
may be little space left in the mix. While there aghing wrong with this bottom up approach, it tends tp oel the
mix engineer's having enough experience to know whatte leut in order to leave space for what is yet to come
To put it another way, what sounds optimal at an earfjestathe mix may not be leaving enough space for mix
elements that will only be filled in later.

For a mix engineer who hasn't yet built up the expeei@scto what to leave out, bringing the vocal inieachn
help take the guesswork out of the process. Whether wethe extreme of starting from the lead vocal, theah
things from there, or we start with a few very bakigtimic tracks, such as kick drum and bass, then addatie le
vocal and build from there, the basic idea is to get/tital in as early as possible so the mix can bedwailind it.
Any time anything is introduced afterward, if the vocalbla sudden starts sounding not quite so good, then it is
the newest element which needs to be tweaked until tted igoagain sounding good. While this approach still
leaves guesswork as to what other elements may be camlatgr on, it gives priority to the vocal, almost
guaranteeing a solid vocal because you aren't allowinthiagyelse to detract from it. If you also stage the
introduction of other elements to parallel their ptioi the song, then odds are good you will improve trezal
mix because you won't be committing to less importaerhehts before you've gotten the highest priority ones
nailed down. Kick and bass may still be important foundatielements, but other rhythm tracks may not be as
important as the vocals and lead instruments, andtifstiae case, then why not give priority to the ptygparts?

I've been primarily discussing this notion of priorityttae philosophical and mix strategy levels, but let'sageit

more specific and talk about EQ. | mentioned earligrithranot a huge fan of EQ on lead vocals. The reason fo
that is, assuming a good match of mic, singer, and songoites without EQ on it will often sound ideal on its
own. The reason we add EQ tends to be to help the siibetter in the mix, but that represent a tradedfffef
voice's more natural state is our ideal. When we add etements to the mix, though, some of those elenmays
step on the voice, and then the voice may need samdthhelp it stand out in light of those new elemenbt?

An alternate strategy is to adjust those new elemertteegalon't step on the voice. That is, instead ohg@ie

voice to make it sit better once a new element hasdseed, EQ the new element to cut out whatever is stepping
on the voice. In practice, | find this strategy isrelikely to maintain the natural richness of the gpiwgithout too
adversely affecting the overall mix. Sure, soméhefélements that need to be EQed so as not to step waitke




may not sound optimal on their own. However, we akenglabout an overall mix, not individual elements, and
sometimes what is best for the overall mix is rgitroal for individual elements. On the other hand, theal/tends
to be such an important part of the mix that somethingghzd for the voice does tend to be bad for theativer
mix.

A similar consideration can be applied to the spatedement of the elements in the mix. Typically thesllgocal
will be centered in the mix, as will be the kick, snamd bass. Maybe lead instruments might also go there i
exposed passages, such as an instrumental solo, but, by andiéarg# likely want to keep other elements out of
that space, letting the lead vocal shine through. Wihdesnare may step on the vocal somewhat (we cayslw
help that out with EQ), the kick and bass tend to inlilgretay out of the way. Other instruments can be place
elsewhere so they also stay out of the way.

Back-to-front placement is often controlled via gaideialevels, but timbral characteristics also help givéhas
clues we need to get a mental image of where a soundessuEQ might help by rolling some high end off
instruments that are further back on the virtual soagestOr a harmonic exciter might be used to bring key
elements, such as the lead vocal, forward without mggtkiem strident like adding EQ might do.

One particularly tricky aspect of vocal placement in the can be making the vocal and other tracks sound like
they're in the same room. We often use different bviar vocals than for the rest of the tracks becaese\going
for a particular "vocal sound", which may or may notb&ural, and the reverb that is required to get thatdsou
may not be ideal for other tracks. Something that cgmih¢his scenario is feeding a bit of the vocal imwatever
reverb is being used with the instrumental tracks tp bleind the vocal in with that "room". This may mean
needing to turn the vocal reverb down slightly to comatn®r any room reverb added, and the amount of room
reverb added to the vocal would generally be slight --gnstigh to give the impression it is in the same room as
the other tracks, but not enough to distract from tlealM@verb's helping shape the overall vocal sound or to
muddy up the voice.

Speaking of reverb, in general, an element of the scagpelghat is closer to us has more direct sound, asd les
reverb, than an element that is farther away. Thusyérit the background vocals to be placed further back in the
soundstage than the lead vocal, | might give them meeglyeHowever, | also tend to treat the vocal revedoe

as a part of the vocal sound than as an attempt atswountation. Thus, I'd be more likely to give the backgobun
vocals more room reverb than the lead vocal, but¢hehbvocal reverb might be assigned more equallgednaps
the lead vocal might even have more of it than th&dracnd vocals. It all depends on the context and whatave ar
trying to achieve.

Wrapping Up

We've discussed many different areas of vocal produchiongh the list of areas we've covered is by no means
comprehensive. There are numerous considerations thatrchoften do, come into play when it comes to
achieving excellent vocal recordings, and sometimeslteer number of considerations can seem overwhelming.
Hopefully you'll find at least a few ideas in this aithat will be useful the next time you are wrestling \aith
problem vocal, or even an excellent vocal that just $ttithg quite right in the mix.
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What's New in AutoTune 4?

I've been a long-time user AhtaresAutoTune, having started with version 1.3, thegraged to version 3.0,
which I've been using for awhile now. Both of theselier versions seemed to do pretty much evergthneeded
to do. Thus, when AutoTune 4.0 was introduced,d a#rious just what else might be coming, and wdreth not
that would make a difference in terms of eitherriaving the quality of my results or speeding up phecess of
tuning vocals. Let's take a quick look.

Antares lists the following enhancements as bedutpd in AutoTune 4:
Automatic Mode

The ability to specify target note behaviors (Sédtee, Remove, Bypass) in individual octaves
Virtual keyboard for target note control

Improved Targeting option for problem vibratos

Enhanced Vibrato functions for more realistic (@clky) vibratos

A Hold function to help analyze pitch errors

Other assorted niceties (Dual Detune display, nealeSEdit buttons, etc.)

Graphical Mode

Larger Pitch Edit Display

Seriously expanded and reworked Graphical Editiog

Multi-level Undo/Redo (up to 20 levels)

Vibrato Scaling for modifying the depth of vibrattile maintaining its shape and character
Streamlined navigation controls

Cursor Pitch Display (back again by popular demand)

Selectable Edit Display color schemes




Other

192kHz compatibility (host and hardware dependent)
Selectable knob control
Sleek new interface

Looking at the list, it would appear several of the enhaieces target vibrato handling. Vibrato is always a trick
thing to handle when dealing with pitch control, becaiiseto is, by its vary nature, a fluctuation in pitchus,
how do you determine what is intentional and what is sirpjpbh control problems? AutoTune 4 brings new
features to the table for generating false vibratb@mtrolling real vibrato. The Improved Targeting teat(see
also the main article) may or may not make thingeb&t any given case, but it at least provides amah&on
beyond the default handling in the event that handling didn't daitkee trick with a particular singer's vibrato.
More options are generally a good thing when it comesihd reading, which is essentially what automatichpit
detection and correction processors are attempting whea they try to figure out what the singer meant tg sin
(versus what he actually sang).

The additional controls in the area of specifying tanges for automatic tuning purposes essentially helpramtd
user control to this "mind reading"” notion. Instead of gpstcifying notes in a single octave scale, it is pogsible
to specify different notes in different octaves. Le#ly the particular vocal passage contains a middiedG B
above middle C, and the singer sings the B over a quétesisarp. In AutoTune 3 and earlier, if you'd specified
the notes C and B as being available in the scalTAme would have tuned the very sharp B to a C. Howeve
with AutoTune 4, you can specify that the C and B aedlade in the octave with middle C, but not in the veta
above middle C. This would make AutoTune 4 tune that togdBaown to a B.

These facilities are nice, but, having used AutoTunge deveral projects now, | have to say my favorite
enhancements are ones that are a bit harder to quansty tirere is more space available in the pitch graph.
not sure how much additional space is available,tifaels like a significant improvement. Where thataspace
comes in handy is in making it less likely that yousl/ to move your cursor across screen boundaries while
drawing pitch correction curves. If you do have to do, tf@ugh, AutoTune 3 users who were frustrated by hoy
erratic the scrolling could be in the case of moviagtphe visible area of the screen could be will yikield
AutoTune 4's behavior much more predictable, and much serodthe net, at least for me, is improved
productivity due to more time spent tuning and less time sjesling with screen navigation.

| did find one idiosyncrasy with AutoTune 4. Specifigal had several audio clips where AutoTune 4's graphic
mode would not initially draw the pitch detection curve. Tibgt user interface access after that would draw thd
curve, but would also get an odd error message sayingy:"Bwoceerror found.”" Hmm... That error message woul
continue to pop up with any further user interface actiand,it could sometimes be a challenge to regain contr
This only happened on a small percentage of audio clips -alpisokess than 5% -- and it isn't clear what the
difference was between those clips and others where tes no problem. Antares did recreate the problgn
my clips, but also could not figure out what was spe@ialaithem. AutoTune 3 did not have the same problem
with those clips. Also, if | slip edited the clips, theied tuning them, that could make the problem go away, so
there is a potential workaround in the fairly rareesashere this problem occurs. (Antares indicates denof
only two users out of tens of thousands of AutoTune 4suwgleo have ever encountered this error.)

Overall, the improvements in AutoTune 4 are largetyemental. It's not likely that they will make théelience
between your getting the results you want and not getiioge results -- AutoTune 3 was highly capable in that
department already. However, they may very well makeferelifce in how quickly you achieve your desired
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results. That is worth a lot when it comes to tediousgs® like manual tuning.

*Rick Paul is a songwriter living in Southern California. You can aonhim at http://www.RickPaul.info.




