
What is Mastering? 

 
The art of mastering for CD and DVD evolved directly from the process of "cutting" a lacquer for vinyl pressing, and 
involves many of the same concepts. But what actually is it? 

Here are some acceptable definitions of mastering: 

• Creating a production master for replication 
• Achieving an optimal balance of tone and level 
• Gaining the benefit of an experienced, impartial ear 
• Top/tailing and sequencing 
• Fixing any outstanding problems from a mix 
• Making your music sound the best it can be 
• Making it f#$%ing loud! 

So, which one is right? Well, all of them, to varying degrees, except the last one. Possibly the most accurate 
explanation is this one: 

Mastering is the art of making a collection of tracks into an album [or single, or compilation, or podcast, or 
catalogue...] 

This is achieved by one or more of several techniques. As well as technical tasks like ensuring the best transfer 
from the source and creation of a suitable master, these may include: 

• Level adjustments, often using a limiter or compressor or several of them 
• Equalization (EQ) to achieve a natural, balanced sound - broadly speaking the right amount of bass and 

treble, but also much more detailed adjustments, for example to remove an unnatural resonance or build-
up at certain frequencies, or perceptually improve limitations of the mix. Common examples might 
include adding "air", or "punch", or adding "edge" to guitars, for example 

• Correction of faults - for example removal of clicks, pops or thumps, buzz, hum etc 
• Detailed sound restoration - usually only necessary on "vintage" sources, can include removal of vinyl 

clicks, hiss & distortion etc., but can also be necessary when modern recordings simply went wrong 
• Stereo image adjustments - this is less common, but may involve widening the stereo image, or 

(occasionally) adding reverb 



Exactly which of these is needed varies from album to album, and even track to track. This may sound simple 
enough, but there is still a lot of room for confusion and debate. Should mastering engineers: 

• Use the minimum possible processing, and keep everything as close as possible to the original material 
and mixes? 

• Preserve the artist's original vision? 
• Preserve the original's dynamic range and impact? 
• Use EQ and compression to achieve major increases in level? 

Once again the answer in most cases is "all of the above". Use minimal processing if possible but if not throw the 
kitchen sink at it, and all combinations in between, but always stay true to the original mix. 

The issue of levels and compression is a good example of this - there are lots of easily available limiter and 
compressor plug-ins, but many complain that they ruin the sound. Mastering engineers use very similar tools to 
achieve their results, and claim that they make things sound better. How can both be true? Partly because there is 
still a distinction between the tools (mastering studios typically spend thousands of dollars on a single compressor, 
whereas for the same money you can buy an entire suite of plug-ins), but also because mastering engineers should 
constantly be honing their skills to use the tools transparently and in a good listening environment to be able to 
hear when it's working correctly.  

To some extent, the skill of a mastering engineer is to achieve an appropriate level for every track, sometimes 
reducing the dynamic range in the process, but making it sound as if the final result is actually more dynamic. Or, 
to make major EQ adjustments without changing the essential qualities of the original. 

There is an inherent contradiction of the mastering job. It requires you to be entirely humble and to listen carefully 
to the source and thinking, "What's good about this?"; but also supremely arrogant, making changes to a mix that 
someone has sweated blood over for perhaps weeks or months. It requires deep technical knowledge, but many of 
the judgments made are largely aesthetic and artistic. It means knowing when something ain't broke and not 
trying to fix it, but also knowing when to roll up your sleeves and get your hands dirty... 

The goal of mastering is to holistically correct and enhance a set of tracks that are destined for release. 
Additionally mastering music includes adding sub codes such as CD-TEXT, ISRC codes, artist and track names and 
musically sympathetic spacing of the tracks on the release medium. 

Can mastering can turn a bad music mix into a good mix? 

A bad mix will almost always remain so. It is vital that the mixes produced and sent for mastering are the absolute 
best mixes that are possible to create. That means getting the tone and instrumental balance as perfect as possible 
before sending out for mastering. 

In mastering there is only very slight control over being able to adjust the level of individual mix elements. There 
are ways of manipulating or to a degree isolating specific instruments but this often ends up a compromise as it is 
almost impossible to do without affecting other mix elements. In these instances a good mastering engineer will 
communicate with the client and offer practical and useful advice on how to correct any mix issues before 
proceeding further. In fact this is one of the expanded services that some mastering studios offer.    

So, with a philosophical and technical overview of mastering let’s look at an analogy for those familiar with 
pictures, video and photographs to better understand the subject. 



A mastering engineer is like a photographer who specializes in retouching images in the darkroom to get the 
very best out of them. Or to make it simpler: 

Mastering is like Photoshop for audio. 

 

How does one take a great photo? 

• Buy a great camera, with some nice lenses, and a nice big memory card 
• Choose a great location 
• Find great lighting – maybe the end of the day if you’re using natural light, or get some nice bright 

floodlights 
• Get your subject looking its best 
• Take lots and lots of photos, trying out different angles, different lenses, different lighting 
• Sift through all those photos and pick the best 
• Make the best print you can 

And then finally, you may take a good look at that print, and realize that despite all your time and effort - it’s not 
right… 

For a start, it needs to be cropped to a different aspect ratio to give the best impact. And, the exposure wasn’t 
perfect on the shot you like best, so it needs a little contrast and brightness adjustment – not to mention the 
gamma level. 

Luckily, a skilled Photoshop user can fix all these problems, and more. 

If you’re dealing with a group of photos, you may feel you want to adjust the white balance to get the colors 
consistent. If you’re really fussy, you may use a blur filter to fake depth-of-field on some of them – or get all arty 
and make a few of them black and white, or use a fancy effect filter for impact. 

And while you’re doing all that, you’re maybe removing some lens flare, doing a little red-eye correction – and, 
while you’re at it you may as well use the Clone Tool to get rid of that huge zit…! 

Now let’s look at the audio parallels. 

 



Mastering is Photoshop for audio 

How to make a great recording: 

• You choose the best mics and recording gear you can find (Camera, Lenses) 
• You choose a great space with good acoustics to record in (Location) 
• You use screens, blankets, and mic placement to get the best sound (Lighting) 
• You use the best musicians you can, with the best instruments available (Subject) 
• You spend hours or days recording (The photo-shoot) 
• You sift through all the takes looking for the best performance (Shot selection) 
• You spend even more time mixing for the best sound (The print) 

And then, you burn a CD, stick it in your stereo/iPod/car CD player, kick back to listen and realize that despite all 
your time and effort – it’s not right. 

 

Luckily, just as with photos, you can improve almost all of this in mastering. 

• Clean up the starts & ends – maybe edit out that unnecessary intro (Cropping) 
• Optimize the level using compression and limiting (Tweak contrast & brightness) 
• Use EQ to gently balance the sound with other tracks (Adjust the colors & white balance) 
• Subtly enhance the stereo image (Fake up some depth of field) 
• Very occasionally you might use reverb to add space and depth (Effect filters) 
• Take out hiss, clicks, pops, thumps, hum (Red-eye correction, zit-removal!) 

Therefore, mastering is Photoshop for audio (in the hands of a skilled user). When you’ve finished, what you find is 
that even though all the individual changes were quite small and subtle, overall they make a big difference. 

So, if I want my music to sound like my favorite artist, how do I gain the skill to be sure it does or not? The answer 
is to just do a fair comparison – but that’s actually much harder than you might think! If you just play your song 
back-to-back with another commercial release, there’s a simple but subtle factor you need to take account of – 
otherwise you have no idea if the comparison is a fair one or not. 

To make an accurate comparison, you need a level playing field, and that means level-matching. Not the peak level 
though – you need to match the “loudness” – and you need to be careful how you go about it. 

Luckily, it’s quite simple to achieve, and the good news is once you’ve carried out this step, your song may actually 
sound better than you thought it did, in comparison to your favorite artists. Or it may not – but at least once you’re 
level-matched, you’ll know that the judgments you make and the stuff you learn is real – not just a side-effect of 
the other song being hyped to the max in the mastering stage! Loudness is in the ear of the listener! 



If you’re mixing audio, you need to know about the Fletcher-Munson curves, and if you’re mastering then you 
really need to know about them. Luckily though, you don’t need to know very much! You can get the full technical 
low-down from the Wikipedia article, but in a nutshell:  

Louder music sounds bassier and toppier than quiet music 

In general and by actual public studies and surveys humans think: Louder Is Better! 

Put another way, quieter music sounds thinner and duller. It’s not really, it just sounds that way to our ears – they 
just work that way. 

Maybe it’s an evolutionary thing, to protect us from predators, and pay more attention to sounds that are closer 
and potentially more dangerous – maybe not. But it’s the reason you used to see a “loudness” control on 
amplifiers – the idea was it added bass and treble to compensate for lower listening levels. It’s one of the reasons 
for the loudness wars, and it’s very important to bear in mind when you’re making mix decisions. 

The reason is – if you turn something up, it will sound a little clearer and fuller – slightly “better”, in most people’s 
opinion. Now, this only works if you have plenty of headroom, which is where the loudness wars have gone 
so horribly wrong, but it means that if you want a fair comparison of two pieces of audio, they need to be level-
matched. 

It’s no good comparing that last mix with the one from earlier in the evening unless you’ve matched the levels first, 
because if it’s half a dB louder, it’ll automatically sound better, even if it’s not. 

So, level-matching is VERY important. Matching levels of similar mixes is usually straightforward with any metering 
device that shows dynamic range (DR) or true RMS readings compared to just peak levels. Take care with things 
that sound more different, though – what you hear is more important than measurements, and one of the key 
ways we judge loudness is by listening to the vocal level. So if you’re trying to compare two different tunes, or very 
different mixes of the same tune, make sure the vocals sound similar in levels – if they don’t, take the DR or RMS 
meter readings with a pinch of salt. 

Level-matching (or better, balancing) is a real art, and a key skill in mastering. Level-match when you listen, always! 
Luckily, today there is a plug-in compatible with pretty much everything except granddaddy’s tractor. That’s the 
Perception Plug-in which is specifically engineered to let you compare two things in a mix or mastering session at 
the same basic listening level before and after equipment processing or between two different songs. 

Expensive Equipment: 

Some engineers define Mastering as having NASA style, $100,000 speakers with a rack full of ultra expensive 
compressors and equalizers – at least in the $10,000 range per piece… 

I will not argue that mastering is not able to be done unless you have accurate monitoring and acoustics. I will also 
not argue that having high quality components will give you a great result. 

I will argue that often it is the skill of the engineer and the familiarity of his tools – not his tools – that will 
determine the final result. 

As far as which speakers and which compressors and equalizers, well… thousands of pages of opinions and reviews 
are available online. My advice is to test yourself and see if the component is doing what you like it to do. 

http://en.wikipedia.org/wiki/Fletcher%E2%80%93Munson_curves
http://en.wikipedia.org/wiki/Fletcher%E2%80%93Munson_curves
http://meterplugs.com/perception


Note to be reminded of: 

To get a great sounding “mastered” piece of music, remember that it is the SOURCE that needs most attention - 
the music composition itself and its arrangement; the performance by the musician(s) recording it; the quality of 
the recording and the microphones used; the quality of the mix, etc, etc. 

The mixer can always adjust things properly in the mix – don’t leave it up to the mastering engineer. He can only 
do so much. 

If you want a great live music recording, well then ensure the musicians are great; that they sound level and tonally 
balanced on a calibrated PA system with nice room acoustics; that they are recorded with high quality, phase-
aligned multiple microphones for true stereo image, etc, etc. 

Mastering has its purpose but it will never replace getting a great recording and a great mix to begin with! 

Good Luck! 


