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Introduction

Mixing and mastering represent the final challenges in creating great recordings. This book opens with a guide to mixing and mastering that provides an overview on how to succeed in taking your recordings through the final stages that prepare them for release. I define and describe mixing and mastering in detail, and I also pinpoint the essential similarities and differences between the two processes. In the course of the book, I then explore the tools and creative processes involved in creating great mixes and final masters, working completely within a Digital Audio Workstation (DAW) on a computer (“in the box”). For many of the chapters, you will find audio examples available at the companion website, allowing you to hear what the results of the processes being discussed actually sound like.

Making great mixes requires creativity in combination with a practical understanding of the process of building a mix. Initial recording and editing work tends to be less complicated because the practical aspect of recording can often be separated from the creative process (e.g., once the signal path is set, the vocal recording proceeds without concern for technical elements). Mixing represents the process whereby the musical vision and the audio reality come together. Students ask me how to approach mixing—how to know if a mix is “right,” and how to know if a mix is “finished.” There are no easy answers to these questions, in part because there are no “right” answers. But the path for the aspiring mixer is clear, and this is the approach that Mixing and Mastering in the Box takes—detailing the process necessary to becoming a good music mixer.

Making final masters requires understanding the goals of mastering and developing a specialized ear for achieving those goals. The function of mastering is often not clearly understood, and the process is often considered beyond the capabilities of a home or project studio. Indeed, until fairly recently audio mastering required a lot of specialized and expensive equipment. But the ability to create and deliver final masters via the computer has made mastering accessible on a wide scale. Mixing and Mastering in the Box describes what is needed for effective mastering and explains the process in both technical and creative terms.

Although much of the information presented in Mixing and Mastering in the Box is applicable to those using analog mixing gear, or a hybrid of digital and analog tools, the book focuses directly on working completely within the Digital Audio Workstation (DAW)—that is, “in the box.” This approach to mixing and mastering has become increasingly common on all levels (including many multi-platinum recordings). It has many creative and practical advantages, and because the capabilities have become so advanced and the practice so widespread, it is the focus of this book.

This book represents both a continuation and an expansion of the material presented in my previous book, The Art of Digital Audio Recording. In some cases I refer the reader to that book for information that may provide a helpful context for the topics discussed here. There is a small amount of information repeated, but it is presented differently and significantly expanded to provide greater insight into the specialized jobs of mixing and mastering.

Over the course of writing this book, and as a result of some projects I had during that time, I came to realize the profound shift that has taken place in the relationship between mixing and mastering, largely a result of the use of brickwall limiting. This is a processing technique that has created what has been termed the “loudness war.” It has caused me to write the piece presented here as appendix B: “Why Mixing and Mastering Can No Longer Be Separated.” In fact, this is so key to understanding the implications for creating great mixes and final masters that I toyed with the idea of presenting the piece as a foreword rather than an appendix. In the end, it seemed that the full implications of these ideas could be grasped best with a broader understanding of much of the material in the body of the book. I mention this appendix here because the reader may wish to read this short section early in the process of exploring the book, and then return to it after absorbing more of the previous material. In any event, it is my hope that this appendix will add clarity to your understanding as you delve deeper into the joys and challenges of creating great mixes and final masters.




I

Mixing and Mastering

I am not here to claim that mixing or mastering is easy, or that everyone should be doing it for himself or herself. I make my living primarily mixing and mastering for others, so I certainly believe that hiring an experienced mixing and/or mastering engineer might be the best production decision you can make. Nonetheless, I believe that effective mixing and mastering are not beyond the capabilities of anyone seriously interested in doing these things themselves—and of course, the luxury of working for oneself and the benefits in financial savings (sometimes essential) make it an adventure worth pursuing for many.

Part I of this book has two goals: to present some introductory material that bridges both mixing and mastering, and to provide “quick guide” chapters to jump-start the process for those who may not initially want to go through the entire book but, rather, want to use it as a reference when problems present themselves. I begin by defining the basic terms. While I think most readers are likely to have a pretty good idea about what constitutes mixing, this may be less true for the more elusive process called mastering. In any event, a short description of each follows.

What Is Mixing?

Mixing refers to the final stage in the production of a single audio program—typically a song, but can also relate to a radio show, TV show, movie, commercial, webcast, or any other audio program material. In this final stage, all of the audio elements are combined to create the final version of the audio program in its intended format. Typically, that format is a stereo audio file, but it might be surround sound (requiring several files) or even mono, and it may be analog tape or some other storage media.

You are no doubt aware that most music is created from multiple sources that occupy many tracks in a typical DAW. All of these elements need to be set for level, panning, and processing (EQ, compression, reverb, etc.). Mixing, thus, is creating the final placement and sound of each element over the course of the musical time line, and then transferring the musical piece to its intended file and/or media format. The creative imagination must serve the mixer’s sonic vision of the final audio.

What Is Mastering?

Mastering most often refers to the final stage in the production of multiple audio programs—typically, a group of songs or pieces of music. In this final stage, all of the individual pieces of music, which have already been mixed down to their final format, are balanced to sound good together and a final master is created. The final master is the source to be used for duplication—for a CD this is a typically a CD-R that is exactly the same as what is desired for the final CD that is to be manufactured. There is another kind of processing that refers to the creation of a single piece of audio for a particular format, such as for download from iTunes or streaming on Pandora or Spotify. This has also come to be called mastering (such as “Mastered for iTunes”), but it isn’t actually mastering in the traditional sense (more on this in chapter 12).

The typical rationale for changes made in the course of creating a final master that contains multiple audio files is as follows. Each element is mixed to sound as good as possible, but mixing may occur over several days, weeks, or even months yet the musical pieces will be played one right after the other on a CD or other format; all of the pieces need to be balanced for level and overall sound so that they sound good played together as a group. The first task of mastering, then, is to adjust the level of each musical piece so that they all sound like they are essentially the same volume (much more on this in part III).

Beyond that, it may be helpful to adjust the frequency balance of some songs so that they all sound relatively similar. For example, one song may sound like it has more bottom end than another. Taken individually this may not be a problem—both songs sound great—but when they are played one right after the other, one song may suffer in contrast to the other. So, the mastering engineer will adjust the low frequencies of one of the songs (more on the song that has less low end, or less on the song that has more—or a little bit of each). It isn’t that either song really needed the adjustment if it were playing on its own, but when it’s sitting with the other songs it fits better with the adjustment. All elements of the sound: level, frequency balance, dynamic range, ambience, and effects are considered in the mastering process.

While mastering is primarily the time when adjustments are made to provide the best compatibility between different audio materials, it may also be when the overall sound of the program material is enhanced. It can be difficult to differentiate between changes made to increase compatibility and changes made to enhance the overall sound—both considerations often enter into the final decision making.

Mastering may also be used to try to “fix” perceived problems with the mix, because it is either impossible or impractical to return to the mix stage to make those changes. Clearly, because mastering occurs with material that is already mixed—typically, stereo program material—it is much more difficult to change the relationship between individual elements (this is the task of mixing). Nonetheless, it may be possible to subtly alter relationships that would be better accomplished through mixing, but can be addressed in certain ways through mastering (again, much more on this in part III).

Larger productions such as TV shows or movies don’t go through a separate mastering phase over the whole audio program material, though much of the processing associated with mastering may be integrated into the final mixing process, and various of the individual elements such as music cues or sound FX may get mastered separately before they go for the final mix. Music soundtracks from films released on CD and/or for download will be mastered just as any other group of music material is.

Finally, mastering is when the overall level of the program material is set. Not only does the mastering engineer set the relative level between each of the individual pieces of music, she or he must also decide on the overall level of all of the pieces (e.g., how “loud” the entire CD will be). While this was as true back in the analog days of the LP record as it is today, in the age of the CD and mp3, the issues involved in this decision have changed dramatically (covered in part III).

The setting of the overall program level is something that needs to be considered when mixing if the audio is not going to go to a final mastering stage. If it’s a one-off song or piece of music, then there’s no real reason for a formal mastering, but the mixing engineer will likely want to use one or more of what are traditionally mastering techniques to set the overall level of the one musical piece. Whether or not that is actually “mastering” may be debated—a master for that one element may be created as a CD-R or in some other format—but it doesn’t really fit the typical mastering process because it doesn’t bear a direct relationship to other associated material. Often, with a single piece of audio, what is created is a premaster that is a high-quality final version (including overall level processing) but that has not been converted to its final format (which would be the actual master). In many cases the final conversion to a master is handled by the downloading or streaming service that will deliver the audio.

All of the issues touched upon here will be dealt with thoroughly in later parts of this book. This part I introduction is intended to give those who may not have been thoroughly clear on mixing and (especially) mastering a better sense of what the roles of these functions are and where the discussion is headed.




Chapter 1

The Starting Point

Fundamentals of Mixing and Mastering

1.1 Preparing to Mix and Master

Now that most recording, editing, mixing, and mastering are all done in the same or similar computer-based DAW environments, the lines between these various functions has become increasingly blurred. There are various tactics on the road to creating great mixes and final masters. Some people are beginning to create final mixes from early in the recording process and some don’t think about the mix until the recording and editing are complete and the DAW file is optimized for mixing. Some people include some mastering functions as a part of the mixing process and some don’t. There will be more about these techniques discussed in later chapters, but here I will outline what must be done before any mix can be completed and before any mastering can be started.

Am I Mixing Yet?

In the introduction to part I, I define mixing as the process of creating the final placement and sound of each element over the course of the musical time line, and transferring the musical piece to its intended file and/or media format. This suggests that each individual element is in its final form and this is, strictly speaking, a requirement of the mix stage. Final mixing can only occur once all of the recording and editing (and fixing and tuning) are completed. However, because all of these functions are housed together in the DAW and are easily accessible, and because all of the mixing functions (including advanced ones) may be housed in the DAW in the same file, it is very easy to transition from one mode of work to another. This is particularly true in the case of editing, fixing, and tuning because these might be small tweaks that don’t significantly interrupt the flow of the mixing process.

When I take on a new mixing project I always ask if all the editing, tuning, and fixing are completed. If it’s not, then I suggest that it should be before I start mixing. If they want me to work on these elements I will be happy to, but that isn’t mixing and will need to be billed (and hours calculated) separate from mixing. While I am often told that those things are done and that the music is ready to be mixed, I am almost always also told that “if you happen to hear anything that needs to be fixed, please go ahead and fix it—just use your judgment” (or something to that effect). That said, please note that this book is about mixing and mastering, so editing, tuning, and fixing are not covered here (editing is covered thoroughly and tuning and fixing are discussed in my previous book, The Art of Digital Audio Recording).

The capabilities of the DAW have created the ability to transition easily between functions, so you may find yourself doing a fair amount of mixing well before all of the recording or editing is completed, and you also may find yourself stepping back to do a bit of editing (or even recording) when you’re supposed to be in the middle of a mix. There are advantages and disadvantages to these changes in workflow.

Doing too much mixing before you’re really ready to mix may create problems when you do have everything in place for mixing. If you EQ compress and/or add effects to a track before you’re really in mix mode, it is essential that you review those decisions when you focus completely on the final mix. Whatever you do to one sound affects how it is working with all the other sounds, so you shouldn’t make any final decisions about sounds until the context is complete.

Alternatively, mixing requires special kinds of focus and listening skills that are different from those used for recording or editing. If you do too much bouncing back and forth between functions, something (or everything) will likely suffer. It is best to stay focused on mixing when you’re mixing, editing when you’re editing, and so on. That said, if you are mixing in the box at your own facility, with the ease and speed of total recall and the luxury of schedule flexibility, you may allow yourself to get sidetracked into other things, such as editing or recording, and then simply take a break and return to mixing when you’re feeling fresh again, remembering that whatever you’ve done to your music may mean that you need to reconsider some elements of your mix.

Am I Mastering Yet?

Mastering is the final step—the completion of your audio project. Most mastering is focused on the relationship between multiple, complete audio elements (such as songs) and the creation of the final delivery materials. These may be CD-R for CD manufacturing, an mp3 for downloading or streaming, or some other format. Because mastering is the setting of all the relative relationships between these distinct elements it is necessary for the program material to be complete before beginning. That means that final mixes must be done and bounced to a final mix file (typically a stereo file) before you begin mastering.

In most cases, mastering is going to require a new file to where you import all of your material and then undertake the mastering process. There are some dedicated mastering programs, but mastering can also be done in most of the same programs using for recording and mixing. If you discover something that you want to change that requires remixing you will need to go back to your multi-track mix file and make the changes, bounce that into a new final mix file, and then import that back into your mastering file for mastering. Details on file preparation and the mastering process, including various options when changes are desired and remixing is not possible, are covered in part III.

As mentioned in the introduction to part I, there are a number of mastering functions that may end up getting applied in the mix situation—especially if it’s standalone program material that won’t be combined with other material in a traditional kind of CD environment. Over the course of the book I will cover the ways in which mastering and mixing cross paths and why it might be desirable to include certain mastering functions as a part of the mixing process.

1.2 Where to Mix and Master

Recordings can be made in a wide variety of environments (close miking can alleviate a lot of room acoustic issues), but mixing and mastering require a more controlled acoustic condition. Mastering is the most demanding of all audio practices in regard to monitoring environment, but it is still within the range of small studios. I will cover the fundamentals of acoustics that promote effective mixing and mastering and also address practical solutions for those who don’t have the space or the budget to create the ultimate mixing or mastering environment.

Acoustics

It’s easy to say that you should mix and master in an acoustically neutral environment, but that’s very difficult (really impossible) to achieve. I will briefly consider the technical issues regarding acoustics as they specifically relate to mixing and mastering, but I suggest that you look to the many other resources that deal much more extensively with room acoustics for recording studios if you require greater detail. The reality is that there is only so much you can do to alter your room acoustics without very expensive remodeling, which is beyond the budget of many. Understanding some basics about acoustic environments will allow you to maximize your room’s potential with the minimum expense. I will cover the three critical areas regarding room acoustics here: isolation, frequency response, and ambient characteristics. In the following section, I point to three principles regarding setting up your mixing and mastering environment that are within just about everyone’s reach.

Isolation is only important if there are issues regarding intrusion of sound from the outside that makes it difficult to work, or transmission of sound from your studio that causes problems for others. Small reductions in transmission are achievable relatively easily by using weather stripping to seal doors and heavy curtains over windows. The only solution for more difficult transmission problems is applying mass. Soft material such as rugs or acoustic panels will alter the sound in the room, but will do little or nothing to change transmission through the walls—only significant mass actually stops low frequencies from traveling through walls, doors, and windows. Some studios have actually resorted to installing lead in the walls to deal with transmission problems. If remodeling, or building from scratch, you can use a variety of construction techniques to reduce transmission, but for existing spaces, severe transmission problems are not going to be solvable without large expenditure, so choose your workspace accordingly.

Frequency response within a room, on the other hand, is something that you can control, often without major expense. Frequency response refers to the effect the room environment has on the range of frequencies, from low to high. Soft material such as rugs and curtains will reduce the high-frequency content of sound in a room but have little effect on bass frequencies. Parallel walls and 90° angles are the biggest enemies of sound because they create standing waves and phase problems that translate into unnatural bass frequency buildup. Because almost every room that wasn’t designed and built to be a studio is made of mostly parallel walls and 90° angles, most of us need to try to address these problems. Standing waves can be contained by putting materials in the corners, along parallel walls, and between the walls and the ceiling. These “bass traps” vary in design and price, and you’re not likely to be able to eliminate all parallel walls and right angles in your room, but whatever you can afford to do will improve the overall sound of your room (see diagram 1.1).

The ambient characteristics of your room refer to the extent and quality of the reflections that create reverberation. High-frequency reflections create the bulk of the audible reverberation and can be responsible for some of the most undesirable kinds of room reverberation (such as that boingy sound that you sometimes hear when you clap in a room with a lot of hard services that are either parallel or at right angles). Too much reverberation (and especially strong early reflections) can seriously compromise the accuracy of your monitoring. See the principles below for some specifics on room setup that can help balance the frequencies and control the ambience in your room.

[image: Image]

DIAGRAM 1.1

Several bass trap designs.
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DIAGRAM 1.2

Some diffuser designs.

While absorption can help with frequency balance and control ambience as well, it can also create an unpleasant listening environment that is so dead as to suck the life out of the music. A certain amount of room ambience across the frequency range is needed for a natural-sounding environment that is pleasing to the ear. For this reason the use of diffusers has become a popular and important element in controlling room acoustics. By using uneven surfaces to break up the frequencies, diffusers reflect sound that is more evenly balanced across the frequency spectrum. This maintains a certain “liveness” to the acoustic environment while helping to create a neutral listening environment without excessive frequency nodes (specific frequencies that are emphasized by poor room acoustics).

Diffusers scatter the frequencies by using small reflective surfaces of different depths. The deeper the portions of the diffuser panel, the lower the frequencies that will be affected. Too much diffusion will create the opposite problem from too much absorption; the room will sound very “live”—open and airy—but that sound probably isn’t accurately reflecting the recording that is being worked on. More diffusion can be great for a room that is used to record in, but for mixing and mastering a room balanced with absorption and diffusion will be best (see diagram 1.2).

Principles

By principles I mean the specific guidelines about mixing and mastering environments that you can probably control without too great of expense and regardless of the technical challenges you may have with your room acoustics.
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DIAGRAM 1.3

Dampening speaker reflections.

1. Dampen the immediate reflections from your speakers to your mix position. Wherever the closest walls to your speaker are you will want to place some dampening material to reduce reflections to the mix position (see diagram 1.3). You can use a mirror to determine where the material needs to go—ask someone to hold the mirror at the wall or ceiling while you sit in the mix position. When you see the speaker in the mirror, that is the general area that needs dampening material. There are many relatively low-cost acoustic panels that can be purchased that provide proper absorption—search “acoustic treatment” to find options.

2. Use a combination of absorption and diffusion to treat your room and use Internet resources to help design your room treatment within your budget. There are several companies that sell acoustic treatment for studios (wall panels, bass traps, etc.) and they will offer free advice regarding your room. You can send them your room dimensions and they will suggest a strategy for how to treat your room (along with a list of the products you should buy from them to accomplish this, of course). You may decide to execute the strategy in stages (depending on budget) and/or you may decide to acquire some of the treatment options from other sources or build them yourself. There are designs for absorbing panels and diffusers that are easy to obtain over the Internet so if you have some basic carpentry skills you can build this stuff yourself.

A combination of absorption and diffusion is generally the best solution to getting relatively controlled and even frequency response from your room acoustics. Both absorption and diffusion work best if they operate across the entire frequency range; you want the sound to be either absorbed or reflected as evenly as possible across all frequencies (from low to high). By using a combination of absorption and diffusion you can avoid having to dampen the sound in the room too radically in order to control frequency imbalances or have a room that is too live sounding for comfortable, long-term listening (see diagram 1.4).

3. Whatever your mixing and mastering environment, stick with it! Familiarity is ultimately your greatest ally as you develop your mixing and mastering skills. Once you’ve made your space as acoustically friendly as time and budget will allow, you need to learn how to interpret what it is that you’re hearing and adjust accordingly. This applies to your playback system (especially your speakers) as well as to your acoustic environment. No speakers or environment are perfect, so you will need to become acclimated to your particular situation before you’re confident about how your mixes are sounding. This is not to say you shouldn’t refine your room acoustics or upgrade your monitors if and when you can, but realize that each time you do that you will need to make some adjustments to how you interpret what you are hearing.
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DIAGRAM 1.4

A typical room treatment strategy.

WHAT NOT TO DO





Don’t ignore room acoustic issues.

At a minimum, you need to consider the information presented here and apply the principles to your room and your setup. Some expenditure on sound treatment for walls and corners in your room is almost always worth it, and it doesn’t have to be a lot to make critical improvements in your listening environment. Following the basic guidelines regarding speaker setup and location of the mix position is critical for getting reliable and consistent results. (I cover speaker placement in chapter 3.)






1.3 The Tools of Mixing and Mastering

This is an introduction to the primary tools used in creating mixes—including an overview that introduces mixers, plug-ins, inserts, send and returns, parallel processing, automation, and recall. There are many ways to accomplish the basic functions of mixing; here I sort them out to provide a broad context for the detailed information that is to follow. Mixers, plug-ins, inserts, and the send and return routing model are all covered in greater depth in my general recording manual, The Art of Digital Audio Recording. Parallel processing, automation, and recall are introduced in that book, but they are covered in much greater depth in later chapters of this book, as they are especially relevant to mixing and mastering.

Mixers

You’re not going to get much mixing done without a mixer or control surface. Because this book is focused on working “in the box,” I am not going to discuss analog mixers, though most things covered in this book have some equivalent in the analog world. For those working in the box you have two basic choices: use the virtual mixer within your DAW, or use a control surface that gives you hardware access to the mixing functions in your DAW (or of course, you can use a combination of the two).

Control surfaces have some advantages—primarily the tactile experience for controlling faders and switches, and the ease of access to multiple functions. They also have some disadvantages—primarily in the space they occupy and in how they may compete for optimum location of your computer keyboard and mouse that will always be needed for some DAW functions. The other main difficulty for many in regard to a control surface is cost. This can be significant, and the more one desires a high-quality tactile experience and broad access to multiple functions, the more expensive the control surface is going to be.

For myself, I have opted to work without a control surface, operating all mixing functions from inside the DAW software. I use Pro Tools, but all the major DAW software packages contain all the necessary functions for high-level mixing, and this book is intended to be relevant for any DAW. I have found that using quick keys along with extensive familiarity with my software interface allows me to work quickly and efficiently. By not having a control surface I retain an excellent working surface for the keyboard, mouse, notes, and so on. There is nothing you would be able to do with a typical control surface that you cannot do within your DAW. That said, there are some things that will be much quicker and easier with a control surface, but many of these functions are associated with recording rather than mixing—such as managing headphone mixes for large recording sessions.

Mixers, whether internal or external, provide access to all mixing and mastering functions, but they start with control over level. The absolute level and the relative volume of each element are the first concerns of both mixing and mastering, and those start at the output fader at the bottom of your mixer. Panning is one of the most crucial elements in the mix process and is also easily accessible on each mixer channel. Of course, there will be much more on setting levels and pan positions, using either the DAWs virtual mixer or a control surface, in later sections of this book (see screenshot 1.1).
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SCREENSHOT 1.1

Several virtual mixers.

Plug-ins (Signal Processing)

Signal processing represents the next major stage in mixing and mastering after the setting of levels (and panning, in the case of mixing). Typical signal processing functions include, EQ (equalization), dynamics (compression, limiting, expansion etc.), and FX (reverb, delays etc). In the analog world these tools were either built into mixing consoles or available as hardware processing boxes that could be interfaced with the mixing console In the DAW, all signal processing comes in the form of software that is accessed using the “plug-in” approach to expanding the software’s capabilities. These tools for altering sound are critical to mixing and mastering and are covered in detail in subsequent chapters. The basic signal path models for using processing plug-ins (inserts and send and return routing) are covered in the following two sections.

Inserts

The insert routing model is essential to the application of signal processing plug-ins. The easiest way to think of the insert model is to consider the typical analog mixing console. On most consoles there is EQ circuitry on each channel. That EQ is signal processing, but it is included in each mixer channel because it is so essential to so much of the recording and mixing process, and because the most common way we would want to access that particular kind of signal processing is to have it inserted right into the channel signal path. The physical insertion of EQ into the typical hardware mixer channel is equivalent to the signal path taken by a plug-in inserted into a typical software mixer channel. By inserting the EQ into the channel we effectively are making it part of the channel—all audio that flows through the channel runs through the EQ processor (unless it is bypassed). Calling up any plug-in on a mixer channel inserts that plug-in directly into the channel, whether it is an EQ, a compressor, a reverb, or whatever else (see screenshot 1.2).

When we want the processed signal to replace the original signal, and to be applied only to the sound on any particular channel (typical of EQ and compression), we simply insert the processor into the channel (e.g., once the sound has been EQ’d we only hear the EQ’d sound, not the original sound mixed with the EQ’d sound). When we want the processor to be available for multiple channels (typical of reverb and delay), we use the “send and return” routing model, when we want to mix a single sound with its processed sound (e.g., parallel compression), we use the parallel processing routing model; both are covered in the following sections.

Send and Return

In the send and return routing model, we use channel aux (auxiliary) sends to route signal to a processor and then return the effect of that processor independent of the original sound. The send and return model allows for much greater flexibility because you can access the processor from any channel, using a buss to send the sound to the processor. An aux return can be used for the signal processing plug-in, allowing access to the effect from internal routing.
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SCREENSHOT 1.2

EQ and compressor plug-ins inserted on channels of a software mixer.

Send and Return Model

The basic routing construction for using the send and return model is as follows (and as shown in screenshot 1.3):


1. Create an aux return channel and insert the desired plug-in (typically a reverb or delay processor).

2. Route the output of the aux return to the stereo buss so the effect becomes a part of your mix.

3. Set the input for the aux return to one of the internal busses (typically starting with buss 1 and continuing through the series of busses as needed for additional aux returns).

4. Route any audio channel to the effect by using an aux send that is set to the input buss for the aux return that has the desired effect (in this model case that would be buss 1).

5. Route any audio channels to the same effect by using an aux send set to buss 1.

6. Adjust the relative amount of effect on each channel by varying the send level.

7. Adjust the overall amount of effect on all channels that are sent to the aux return by varying the output fader level.






There are variations on this model depending on the stereo configuration of your audio and your plug-in, and many examples of send and return setups will appear in various specific discussions of mix techniques that follow in later chapters.

Parallel Processing

Parallel processing refers to a technique that is used to give greater flexibility when using common kinds of signal processing such as EQ and compression. This technique has gained in popularity since DAWs provide the possibility of duplicating audio channels without the channel limitations found in the analog world. In a typical DAW it is simple to duplicate any audio channel and then one can run the two channels in parallel, one with an effect inserted and the other without. Parallel compression is the most common mode of parallel processing, using one compressed channel (sometimes heavily compressed to significantly alter the sound) combined with an uncompressed channel of the same audio (see screenshot 1.4).
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SCREENSHOT 1.3

A send and return routing example, for applying reverb to multiple channels.
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SCREENSHOT 1.4

Two identical audio channels in parallel, one with compression. (Note: At the bottom of the Audio 2 channel there are 64 samples of delay compensation so that the two channels will be completely in phase.)

Parallel processing may also be used with EQ, especially on complex and important elements such as kick or snare drums and vocals. There will be examples of parallel processing techniques in several of the more detailed discussions of mixing techniques in subsequent chapters.

Automation

Automation refers to the ability to replay changes in mix parameters in real time along the musical time line. Basic automation encompasses simple changes in level. For example, you may want the lead vocal to be louder in the chorus than it is in the verse. Automation allows you to set the desired level for each section and replay the level you have chosen at each point in the song or musical piece. This kind of automation (level control) was generally the only automation available on analog consoles (level and mute, but muting is really just another form of level control). With DAWs it has become possible to automate virtually every mixing parameter. This provides enormous new creative possibilities—and can also consume enormous numbers of mix hours!

Chapter 5 details automation techniques as well as practical suggestions about how to best approach the automation process, where the time is best spent for maximizing results and where you might want to look for other creative solutions rather than too much tinkering with automation.

Recall

Recall refers to the ability to recall (or restore) all of the parameters of any given mix. As with automation, recall was severely limited in the analog world in comparison to recall when working in the box. Elaborate systems were developed to recall mixes done on analog consoles and with hardware outboard gear, often requiring a lot of time for resetting, and with less than completely reliable results. If you are working entirely within your DAW, mix recall is a simple as opening the file. This powerful capability has changed the working process for both mixing and mastering. However, there are potential problems in the digital world, too, revolving around storing and recalling information, so it isn’t necessarily the simple matter of double clicking your file icon. In chapter 5, I detail how work flow has changed in the era of complete and easy recall, as well as how to avoid those problematic moments when “complete and easy” recall fails to operate as expected.

1.4 Introduction to the Quick Guide

We want information right when we need it, and there’s only so much we can absorb at one time. Just as most of us want to use new gear right away, and won’t read anything in the manual past the “quick setup guide” until we need to, most DAW users will or already have plowed into mixing or mastering without “reading the manual”—and, in any event, even the most thorough textbook cannot be complete. Here is a brief introduction to the following two chapters that provide the equivalent of a quick setup guide for mixing and mastering.

Five Best Practices

These best practices focus on the theoretical side of mixing and mastering, offering advice in regard to how to approach your project and some techniques for keeping things in perspective as you work through a project. One of the biggest difficulties with mixing at one’s home studio is determining when the mixing or mastering is done. On one level it’s never done, but of course, you have to lay it to rest eventually (and sometimes on a deadline, self-imposed or otherwise). Being confident about your mixes and masters may take some time, but there are ways to shorten the time line toward achieving great mixes and final masters.

Four Common Mistakes

These common problem areas address tendencies that can muddle your mixes and masters. More problems occur with low-frequency shaping and balancing, so that’s where this chapter starts. The next couple of sections focus on common problems that might stem from an over enthusiasm for certain kinds of signal processing. Many long-term and successful mix and mastering engineers agree that over time they generally have developed a “less is more” attitude to signal processing. I provide many audio examples for each of these sections at the book’s website. Finally, I continue to encourage you on your quest for a good monitoring environment, expanding on the information already provided about room acoustics to discuss selecting and positioning your monitors and controlling the sound in your room.




Chapter 2

Quick Guide to Great Mixes and Masters

Five Best Practices

This chapter presents some basic concepts in mixing and mastering that I have found to be very important in getting consistent results that achieve the creative and technical goals you set for yourself. These are all readily attainable. Numbers 1 through 4 are practices that have been around since the beginning of recording and continue to be valuable points of reference for your work, whether or not it is “in the box.” Number 5 is a practice that has taken on new meaning and applicability in the digital age—a practice that could only be undertaken in very limited ways in the analog era.


 Five Best Practices

1. Have a concept before starting your mix or master.

2. Be aware of how your monitor level affects the mixing and mastering process.

3. Rely on one rather than multiple monitoring options.

4. Understand that mixing and mastering are primarily processes of revision.

5. Live with your mix or master.



2.1 Have a Concept

It is never wise to work in a vacuum. You want to have some sense of the direction of your project before you begin. In the case of mixing and mastering, this means some ideas about how you imagine the final sound of your mix or master. Concepts can be fluid—they can change over the course of the work—and they can even be abandoned for a new concept before the work is complete; but they will still have served their function even as they mutate.

Concepts can take different forms. They may start with an abstract idea like “soft” or “punchy” or “warm” or “aggressive” or “lush” or “dry,” but that will need to be translated into concrete practice concerning EQ, compression, effects, and everything else. These abstract ideas do suggest certain practices regarding signal processing and can be good starting points. As I discuss many of the details of both mixing and mastering later in the book, these distinctions will become more clearly defined in practical terms. (What is aggressive compression? How to achieve warmth or presence with EQ as opposed to mud or harshness, etc.)

Genre Practices

Your concept may begin as a reflection of the various qualities of mixes and masters within the particular genre you are working. Certainly folk music has a different aesthetic than metal and each suggests specifics about how mixes and masters are created. Breaking the rules of genre can be powerful, but the accepted practices within a genre are there for a reason: they represent the collective creative aesthetic of many of the best and most successful people working in that genre. You are likely to find greater satisfaction (and success) in exploring ways to adapt your own creative vision within the confines of the general aesthetic of the genre you are working in.

So, folk music needs to be warm, pop needs to be dressed up, rock needs to be raw, metal needs to be aggressive, electronica needs to be propulsive, and rap needs to be in your face. There are many ways to accomplish these conceptual models by the specifics of signal processing, and of course there are literally hundreds of other genres and subgenres that can suggest any number of hybrid approaches to mixing and mastering. Start by doing your best to define the genre of the music you are working on, and then consider what this suggests about your overall approach to mixing and mastering, before you delve into the specifics of any particular mix or master.

What words would you use to describe the way music sounds in the genre you are working in? What do these words suggest about technical approaches? Much of the information in this book is intended to help you to be able to interpret both general creative and specific genre aesthetics for both mixing and mastering.

Natural versus Synthetic

Another way to develop your mix and mastering concept is to consider the continuum of audio processing that runs from natural to synthetic. Some projects—traditional folk and blues, for example—may suggest using only reverb settings found in nature (such as room and hall settings). Other projects—electronica and hip-hop, for example—may suggest the use of synthetic reverbs (such as nonlinear or reverse settings). Whatever the genre, the extent that you plan to use processing that deviates from relatively naturalistic effects—from extreme EQ and compression settings to unnatural acoustic environments—should be a part of your initial concept.

Referencing Other Mixes and Masters

One great way to develop your mixing and mastering concepts is to reference other mixes and masters that you like and that you feel are related to the music you’re working with. Selecting a few tracks to listen to before you begin your mix or master can be an excellent way to get yourself pointed in the right direction. Note how the mixes you’re listening to positions the various elements in terms of relative volume, panning position and overall frequency balance. For mastering, compare the dynamic range, overall volume, and frequency balance of the tracks from several recordings to see how you would like your master to fit into the spectrum of processing choices that you will be making.

What you must remember when referencing other work is that there are an enormous number of elements that affect your final mix or master and that therefore each piece of music is unique. You cannot totally emulate any other piece of music because the interaction between all the musical elements and the specific positioning and processing choices that you must make will always be different from how they were for the piece you are referencing. “Why doesn’t my mix sound like ________ [fill in the blank with your favorite track]? There may be many similarities; if it’s a rock track, maybe they’re both just one vocal, two guitars, a bass, and drums, but the singers voice has a different timbre, the guitars and amps have a different sound and different degree of distortion, the room the drums were recorded in has a very different sound, and the drummers hit their drums differently. No two mixes or masters sound the same, but listening to other work can help a lot with direction and concept.

Big Picture Concepts and Mixing Metaphors

Mix and master concepts should focus on the big picture—what is the overall quality of the sound I am looking for? After that there may be important specific ideas such as “features the lead vocal” or “features the backing vocals” or “features the interplay between the guitar and the keyboard” or “has slamming drums,” but those are limited ideas that need to be achieved within the context of the larger concept. In fact, those four ideas could be incorporated into the same mix—although not everything can be featured. The specific techniques for achieving various aesthetics occupy the bulk of this book, but start with the big picture and your work will be focused and your results more likely to achieve your goals.

One good way to enhance your big picture concept is to apply one or more of the following three mixing metaphors. Besides just considering the overall quality of sound, you can adopt a creative metaphor to help you envision your mix as a single, aesthetic entity.

THE VISUAL MODEL: The Three-Dimensional Mix

One useful metaphor for constructing your mixes is to consider them as a three-dimensional visual field, a kind of three-dimensional object. The three dimensions are height, width, and depth. In mixing, the notion of height has two possible meanings. The obvious one is level. You can imagine the relative volume level of each element as equivalent to relative height relationships—the louder the element, the higher it is. And, as already noted, the first job of mixing is setting level for each element.

Height, however, can also be considered in terms of frequency range. We tend to think of the frequency range on a vertical scale—ranging from lows to highs—with the higher frequencies viewed as “higher” in height. A proper height relationship might be considered to be a balance in the frequency ranges from low to high. Listening for balance throughout the frequency range is an important part of both mixing and mastering.

Although you can use a spectrum analyzer to check frequency balance, I only recommend this for gathering a very limited amount of information. An analyzer might reveal problems in areas that your speakers don’t reproduce well (very low or very high frequencies), but they might also lead you to make unwise decisions by showing frequency bulges or deficits that are a natural part of the particular program material that you are working on or style of mixing that you wish to create. For most decisions regarding frequency balance, your ear is a much better guide than a spectrum analyzer.

Width in mixing is defined by the panning spectrum from left to right. As I have already pointed out, panning represents one of the most powerful tools in creating effective mixes. It helps to think of panning as width with the goal being to use your entire spectrum from far left to right. Small variations in panning can dramatically alter the sense of space within a mix.

Depth is the subtlest and most potentially artful and creative part of creating a three-dimensional mix. As with height, depth may be thought of in two different ways. Depth can be created just by volume relationships between elements. The development of foreground and background elements is a critical aspect of mixing (see chapter 4 for details) and is one important way to create the sense of depth in your mixes. The other is the delay pool made from all the delays and reverbs that you are using. These delay elements can also have a significant effect on panning and the sense of width in your mixes. It is primarily the degree of ambience included as a part of each sound that controls the sense of depth in a mix.
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DIAGRAM 2.1

Three-dimensional mixing metaphor.

Of course, ambience can be created by mic position as well as by the addition of reverb or delay. You could also think of depth as represented by a movie making metaphor in regard to camera viewpoint; from extreme close up (very close mic), to close up (a small distance from sound source), to medium shot (a mic perhaps a few feet from the sound source or multiple mics that allow the recordist to control the amount of room ambience), to long shot (room mics that pick up considerable room ambience along with the direct sound). So just as camera distance from the object seen in a movie affects our perception and relationship to that object, so does mic distance from a recorded object. This idea was described and developed by the classical pianist and recording pioneer Glenn Gould. (See the next section for a different, extended mixing metaphor using movie making as a model.)

Mixes as three-dimensional entities are really just another way of thinking about all of the practices already covered (see diagram 2.1). It provides a concise way to think about and evaluate your mixes, and gives you a visual metaphor for imagining your mix. While this visual metaphor can be helpful—and we live in a culture that is heavily oriented toward seeing over the hearing—I cannot stress enough that in the end you must use your ears in order to be true to your own aesthetic.

THE CINEMA MODEL: Your Mix as a Movie

Another useful metaphor is to think of your mix as a movie—with each element occupying a specific role (see screenshot 2.1). The roles or characters in your film may be the leading roles, supporting roles, bit player roles, and extras (member of a crowd or battle scene). These four roles represent positions of decreasing importance in your film (or mix), though each is essential to the strength of the final piece.
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SCREENSHOT 2.1

Movie-making mixing metaphor.

The leading actor in your mix is typically the lead vocal and/or the lead instruments in solos, themes, riffs between vocal lines, and so on. In a lot of popular music the bass guitar, snare drum, and kick drum also play leading roles. Leading elements are typically placed in the center of the panning spectrum or close to it, compressed to keep them in front of the listener, and often given multiple effects—reverb(s) and/or delay(s)—to make them especially interesting since they demand the listener’s primary attention. You can think of the lead character as the one who gets a lot of close-ups so they need to look (sound) just right!

Of course, the supporting characters are also extremely important to a movie so they need attention as well. The supporting roles are often played by character actors who are a bit quirky or unusual in appearance to make them memorable and to give the movie more breadth. The supporting elements in your mix (rhythm guitar or keyboard parts, horn sections, percussion parts, etc.) need to find their special place as well, so they are often panned to one side. You’ll want to carefully EQ them so they have their own identity without taking up too much space and stepping on the toes of the leading characters! That may mean rolling off low end to stay out of the way of the bass and the kick drum or making sure that any high-frequency boosting is not at the same frequency that you might be using to add presence to the lead vocal. The supporting elements might also present the opportunity for a special effect (perhaps chorusing or flanging) to make them distinctive.

Bit players in movies are often used for brief walk-on parts, with few spoken lines, to enhance a particular scene. Similarly, there may be elements in your mix that appear only once (like a new guitar part in the bridge) or occasionally (like a tambourine part that only plays in the chorus). You need to find a place for these added bits that allows them to fulfill their role of adding interest and complexity to the mix. This is where creative and careful use of your full panning spectrum often becomes critically important (interestingly, panning is sometimes referred to as “imaging”). If these bits are sitting on top of something else in the panning spectrum they will be hard to hear and they will be obscuring something else as well. Certain kinds of parts, such as a line of feedback guitar or a special effect like a wind chime or a rainstick, might be effective if used with panning automation to make the part move dynamically around the panning spectrum.

Finally, the crowd or battle scenes that use many extras (which are now often created or enhanced with computer-generated imagery) might be compared to the kind of pad or “sweetening” parts that some arrangements use to create a really full sound (a lot of popular music forgoes these kinds of parts, but in certain genres—such as some subgenres of electronica—they are critically important). Pads are typically long sustained notes or chords that fill in the background. They may be prominent enough to be heard clearly or they may be almost subliminal so that most listeners wouldn’t even know they were there, but would hear the difference if they were muted. Pads often have some kind of stereo effect (often stereo chorusing) and can usually be split hard left/right without interfering because they tend to be thin sounding and quiet in the mix. Two pads can be blended to sound like one or you may want to split one hard left and the other hard right.

Extras might also be thought of as doubles, triples, or ghosting parts that support lead or supporting characters. Lead or background vocals, rhythm guitars, or other important elements might be doubled or even tripled to add depth to the part. Bruce Springsteen would sometimes add a glockenspiel doubling the rhythm guitar part—mixed way back—to add a subtle touch of brightness. These kinds of “extras” need to be integrated along with the original part early in the mix, as they alter the overall level and sound of the part.

Your mix tells a story, just like a movie, so treat your “characters” with care and help them achieve their proper places in the larger “picture.”

THE FASHION MODEL: Mixing as Dress-up and Makeup

A third useful metaphor is to think of your mix as related to getting dressed up and applying makeup (see diagram 2.2). You might think of the recordings as the naked tracks and your job as the person responsible for making those tracks presentable to the world (recognizing that “presentable” can take many different forms in different environments—from nudist colony to grungy punk club, to university coffee shop to black tie affair). First there are the undergarments—the rhythm section. These need to be supportive without being intrusive. They hold up everything and provide the basics to build on. Then comes the outfit—this is all the essential sonic elements that combine to create the heart of the music. These need to fit together, to work together in creating a whole look (sound).

In most popular music the rhythm instruments, solos, background vocals, and lead vocals are built on top of the rhythm section (bass and drums) to create the heart of the music. This reminds us that there really is no way to separate the mixing processing from the composing and arranging elements in music (covered in depth in section 4.1). Just as a clothing ensemble has to work together in design, fit, and color; so a music mix has to work together with the composition and arrangement. Volume and panning are the tools that begin to complete the process begun by composition and arranging.

[image: Image]

DIAGRAM 2.2

Dress-up and makeup mixing metaphor.

Once the outfit has been selected (the initial structure of the mix established), it is time to add accessories. The scarves, hats, and jewelry that might be added to an outfit could be compared to the sonic colors that are sometimes added to a music composition and that have to be aesthetically positioned in a mix to complement the “outfit.” Part of the mixer’s task is to understand what is fundamental to the composition and what accessories serve the greater composition without demanding too much attention on their own. As we develop the wide variety of mixing approaches, tactics such as introducing the lead vocal into your mix at a relatively early stage in the process come from an understanding that the “outfit” needs to be complete before the accessories are added.

Makeup completes the model’s preparation for the runway, and applying makeup is a great metaphor for all the signal processing and sonic enhancement that we do as a part of the mixing process.
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