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« Analogue vs Digital - a (user) Experience
Per spective »

Roey | zhaki

| ntr oduction

I'd like to speak about "analogue versus digital".

For alot of people, when you speak about analogue versus digital, they think about sound, the sound of
analogue versus the sound of digital. But | argue that it is often related to the experience that we have as
we use analogue versus that when we use digital.

I'd like to start asking few questions. I'll show you few options on the board and | need you to choose just
one of them.

Which one do you belong to?

Which One Are You?

1

Pure Digital

Mostly Digital

Mostly Analogue

Pure Analogue

The studio
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Suppose you have a plan for working in astudio. Y ou have a choice to go to two studios. Do you prefer
to go to studio 1 or to studio 2?

Which Studio?

Studio 1 Studio 2
«\We are VERY «We are VERY
serious here. serious here.
Each song takes Each song takes
2 months 2 days
to mixs» to mixs»

Plug-ins

From the following plugins, imagine that at the end of today, you get one of them for free. | need you to
choose the plug-in you want and to think about the time it took you to make a choice.

Choose between these plug-ins

Which Plugin?

Choose between these plug-ins
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Which Plugin?

2. Personal background

2001

In 2001, | was a songwriter and a (bad) multi-instrumentalist. | could play abit of drums, abit of bass, a
bit of keyboard, a bit of guitar, abit of trumpet and | had nearly ten years of experience in recording and
mixing. A kind of luck, I think | was very comfortable with mixing. It was mixing exclusively
"In-the-box", that means using DAW, using computers. It was the beginning of working in full duplex
mode, using audio cards for recording and playing sounds at the same time. Then | started a Recording
Arts degree at SAE in London. The reason | did was because | simply wanted to record my own music
and for it to sound better. | didn't want to be a recording engineer, | didn't want to be amixing engineer, |
just wanted to get better in music production.

2002

In 2002, there was a very important moment of my life that happened in the SSL studio of the school
where | studied.
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SSL studio at SAE London

The story goes like this: | just finished recording everything for the final project of my first year. The last
thing that | recorded were violins. We had a Mackie HDR in the studio and we only had 24 tracks. Before
recording the violins, | didn't have enough tracks. | couldn't bring a group of violinists. | had only one
violinist and she played nine times the different parts. So | needed nine tracks but | didn't have nine
tracks. So | had to fold the drumsto clear some tracks for the violins. When the violin session was over |
saved the project but still had to fold the violins so to unfold the drums.

It was 6 o'clock, | was about to leave the school but the studio was available until 10 o'clock the morning
after so | taught it was fantastic ? 1 can do some housekeeping. But as | began with the housekeeping
tasks | began to do some mixing, with the faders, then egs, then reverb, and quickly | was mixing full
engines on. It became 10 o'clock, then midnight, then 6 in the morning. At 10 o'clock, when the other
students came, | was actually quite upset. | really wanted more. | asked: "What is going on? Why am |
upset? I've just being in the studio for sixteen hours straight”. At that moment | really understood that
mixing iswhat | wanted to do. Not songwriting, playing instruments or recording. Mixing.

2004

In 2004, | became alecturer at the SAE in London.

2006
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In 2006, | joined the Audio Skeptics Society. It's not areal society. | can give an example. When you mix
for years, something that happened to me, you mix a song, you want the kick to be alittle bit more clear
on the beat. Y ou open the EQ, you change a slider slightly, you listen and say: "that's great”. Then you
close the plug-in and you realize that actually the track you EQed is muted. That's something that happens
quitealot. So thisisaquestion, can | really hear the differences? Can | really hear the changes?

That'swhat | want to say about being "Audio Skeptic". A lot of people say: "analog sounds so good, so
much better than digital" and this ADC sounds better than this ADC. | just decided to not believe these
people.

I'veto tell you an important story. | was part of alistening experiment when we were presented with two
masters ? both were done by a famous mastering engineer, one was done using expensive analogue gear,
the other using Logic plugins only. Y ou weren't told which one is which and | was asked two questions:

first of al, can we tell him which oneis analog and which oneis digital?

which one do you prefer?

There was tiny differences between them, but there was no way for me to say which one is analog, which
oneisdigital. But | had to choose one so | choose the one that had perhaps alittle more harmonics. The
results of this experiments was practicality 50/50. Participants basically couldn't tell which oneiswhich.
This was the beginning of the Audio Skeptics Society.

2007

In 2007, | published a book about mixing, a project that started in 2004.
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mMIXINE

Concepts, Practices ond Tools

Roey Izhaki

2009

In 2009, during open days in the university, | wasin the studio asking if anyone had any question and
someone said: "OK, how relevant isit for students to study this big analog desk now when everyoneis
doing things in the box?' The answer gave was: "It is very important and the reason it isimportant is
because the experience of working in such studio compared to the experience we have working in the
box. It isvery very different.” It is hard for me to explain to someone who doesn't have any experience
working in an analog studio ? every time | go with students to do mixing sessionsin an analogue studio, |
leave with an amazing feeling. I'm working the box alot of time but | don't enjoy as much. The
experience with the analog studio isimportant. The good things about the analog experience can be
applied into the box in digital domain.

But what really makes the experience of using analog equipment different from the experience of using
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digital or in the box or computers?

2013

| decided to do aMaster in HCD (Human Centred Design) aka UX (User eXperience), which is about
understanding what happens in our head, understanding the way we behave, why we like things or not,
how exactly our brain works, in order to build designs in the real world. How could we apply psychology
to the audio domain?

My interest in participating in this conference is because in London we have quite a few French students.
If I could define French students, they have something special, in a sense they are very artistic. Most are
also very philosophical. Everything they do comes with some deep thought. | believe they have
something in their culture that deeply involves Art and Philosophy at a deeper level.

3. Design, the brain and psychology

| want to give a definition to what mixing is. The best definition is probably "the art and science of sound
design". We are designing sounds. Unfortunately, sound design is something that is often reserved to
people who are dealing with Max/M SP, PureData, Reaktor, Supercollider, etc. Sound Design can be the
Design of Sonic Landscapes. What isimportant is that we are designers.

A good session

What is a good session? We are focused on sound and music. Most of our attention goes to sounds, but
most of our work that we do is goes towards manipulating sounds. Ideally we work fast, fast is good
because you have more time to be creative. And it is easy.

Design and psychology

"Satisficing" isaterm used in Design, a combination of "satisfying" and "sufficing". Complex problem
have a multitude of interacting variables, the combination of which makes an optimal solution unlikely (if
not impossible). When | was young, | wanted to create perfect mixes. | was a perfectionist. As| grew up,
| realized there is no such thing as a perfect mix. The reason is that mixes are for people, for amultitude
of people. People are subjective with their own history and experiences. Thereis no such thing,
something everyone would like equally. Thisisinteresting, so you cannot create something that is
optimal. Thereis a multitude of interacting variables. We have a multitude of instruments. Thereisaterm
"awaterbed problem". Y ou make something louder but other things get quieter. Y ou must try creating
something that is satisfying.

M otivation
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The more urgent/small the task is, the more likely we are to perform it and the more likely we are to stay
focused.

TheBrain

It can be compared to a massive computer. The fastest supercomputer that we have now will take forty
minutes to perform the same operation our brain does every second. In five generations we will approach
these performances. But the brain is a highly efficient machine but, most important, it is highly limited.
Here is an example of abasic stuff that we cannot do Most people cannot remember more than five
numbers by heart in the following series: 3.1415 926 535 8979 323 84.

There is another thing that our brain can do. Imagine, if you watch at the same time two televisions, one
is showing the BBC news, the other CNN news. Y our brain can handle this. Thisisthe cocktail effect, the
brain has to focus on one and not the other, but if you focus on BBC, the other isjust noise, adistraction,
so you much better must switch the CNN off. It is much difficult to focus on one channel if you close
your eyes.

The next example is an Awareness Test that can be found on the Internet () that show that "It's easy to
miss something that you're not looking for".

Constraint

The next tip is about constraint. Constraint can be good, can be bad or can be neutral.

Here is an example of agood constraint.

The physical properties of an XLR cable mean that we can't plug it into a main socket.

Then there is an example of abad constraint.
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Bounce
Bounce Source: Out 1-2 (Sterea) -> Out 1-2 i
File Type: WAV A
Format: s mong H
16 T
Bit Depth "
Sample Rate: 44.1 kHz :

Conversion Quality:
Use Squeezer

Enforce Avid Compatibility

Conversion Options:
Convert During Bounce

+ Convert After Bounce

Import After Bounce

Cancel Help... Bounce...

We cannot bounce to a 32 bits float, if that's what you want.

The neutral constraints are the interesting one because it's up to you to decide whether they are good or
bad. I'll give two examples.

Itisthe Manley active-passive. It is an extremely common equalizing and mastering sweets. It cost 4600
euros. There is something a bit odd. The frequency pots or knobs are latched, they are not continuous.
Y ou can select some fregquencies but you can't choose between them.
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This tape machine has quite few constraints. The first oneisthat you can only record 24 tracks. The
second oneis that you cannot record takes like in Pro Tools. One of the interesting constraints of the tape
machine (I never taught about that before students ask me about that) is that you have to wait when you
rewind! So you can not do a continuous loop like on Protools. When you do a mix, you must play the
whole piece, then do a break, and think about what you have to do (or smoke a cigarette).

Wayfinding

How easily can we found what we are looking for?
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Tell us which artists you like

v T emonemuTand poe e T B0 oL oL e cormuetbliby et poear e o0 Lie The mores erbaty pou reis . B bader

LY

Carrie Underwood  Kaith Urban Coldplay

Theideaisthis: we found easier to recognize things. We recognize the image before looking at the |abels.

Form Follows Function

With the Iphone, from 10S6 to |0S7, they made the interface "cleaner”. Things must be first functional,
and then they can look pretty. Y ou must not sacrifice functionality for beauty. It is much easy to identify
things with asimple form.

Choice

The most important concept is the concept of "Choice".

The Hick's Law, in design code, is an equation:
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RT =a+b *log,(n)

Y

How long does it take us to respond to something based on "n", the number of options?

For example, if you have two plugins over there, it is very easy to make adecision. But if you have eight
plug-ins doing the thinks you want, it takes much longer to make a decision.

Cognitive Overload

.

If thereistoo much to do, the brain stops making decisions. It becomesiirrational, not calculated. If you
can choose between 50 different red wine bottles, you can't do a comparison bottle by bottle. It will take
you months. Y our decision can't be the optimal one.

The Choice Par adox

There are two topics that everyoneis very excited about: happiness and choice! People think that the
more choice that we have, the more freedom we have. What we know is that too much choice is actually
very bad force.
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Good

Amount of Choices

On the graph, "good" means that we are happy. "Bad" meansit is very hard to make a decision and we
may get depressed.

Senses

Touch

Tard disk

2 4

See

The previous graph shows the amount of information that reach our brain every second when we are
awake. The blue one is the visual, the widest information channel we have. The second one s the touch.
The auditory and the smell are both in third position. Also the visual global information that we get is
larger than all other senses combined. It isrelated to the processing power of the brain.

I have afriend who has a PhD in psychology. | was asking the following question: "why isit when | shut
my eyes (often when | listen music, | shut my eyes) | can hear better?'. The answer was that by all means,
the information that reaches your brain is only for the auditory channel. There is not interfere between the
visual and auditory channels.
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This explains the McGurk effect discovered in 1976. If you hear the sound of "ba" but you see on a screen
someone saying "ga', most people will perceive "da’. It shows that in our brain there isalink between the
auditory parts and the visual parts.

Auditory Visual Perception
Stimulus Articulation

| VS da
ba :, \“}?f) tha
N\ f (Fusion
' . Response)
/ "‘.‘ '." -
bD bga
)

/

ga -
b f (Combination
' . Response)

"McGurk effect : auditory and visua speech information is presented separately" (3

4. Analogue vs Digital

| nterface

We have hands. Thisistypically how we manipulate stuff using anal ogue equipment. We touch that.
Thereis direct manipulation. We move afader and something is happening.

On the following figure, there is a mouse. We can see the origina one and a mouse we use today. This
was a phenomenal invention. It can solve the problem we have to type things into keyboards. If you really
think about it, it isavery bad invention. When you work with a DAW, everything you do hasto go
through this primitive device called the mouse.
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O/

4

Choices

One problem that we have, in digital, is that we can record takes. In analogue, you do punch in punch out,
when you record you erase the previous takes. If you have to compare the different takes you have made,
it can take several hours.

Vox Vor.t.1

Vox.t.2

Vox.t.3

Vo 1. 11

Vox.t.12

Vox.t.13

The number of comparison to do between takes

There is another problem that we have in digital. We don't have the limitation of 24 tracks anymore. We
can record 70 tracks. We can record 4 kick tracks. The number of combinations reaches the number 2x.
There is much more choice that we can have with digital compared to analogue. Thisis simple constraint:
anal ogue reduces the amount of choices we have to make.
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e T

dBD In dBD In
dBD Qut dBD Out
dBD Beater
dBD Sub

Goal

Solo the 4 over headstracks

If we want to solo tracks, for example the 4 overheads tracks. How do we do that with analogue? Click!
How do we do that with digital ? Click, move the mouse, click, move the mouse, click, move the mouse,
click, move the mouse!

A S i e - | —-__—- i - g - - -

F-F-F-F-F-F-F-F-0-'F-'5-0
T T S S S S SR e g g e e EE e

Interfaces for analogue (top) and digital (bottom) equipments
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Add HF tothe Kick Drum

If you want to add high frequencies to the kick drum, you must find the kick track, choose an EQ and
then twiddle gain and frequencies.

To find the kick track on an analogue large and big desk, everything isin front of you. The only thing you
haveto do isto look whereis the kick track. On a DAW, you have to scroll.

Then choose an equalizer. If you are working with analogue, you can use board one, the SSL one, no
choice. Even if you want to choose one, most of the time, you are looking at the rack. In the figure you
can see seven choices.

How do you choose equalizer in digital? The next figure shows the choices you have. In my high school,
students can have alaptops. The figure is a screenshot of one of my student |aptops two weeks after he
got it. Thisisthe list of the equalizers he has installed on the machine. Serioudly, do you think thisis
good?

So we have to click and then move, and then click and then move, and then click and then go down, and
then scroll... With analogue, we just have to patch.

P Timihi i Wirm Trais " Witdin Wkt Heg i i T D Teifar O

For twiddle gain and frequency with analogue equipment, | can, with two hands, manage both at the same
time. With digital, | have to take my mouse, then change the frequency, then go to the gain and change
the gain, then go to the frequency and change the frequency. | always jump between gain and frequency.


http://www.mshparisnord.fr/
http://revues.mshparisnord.org/rfim

Maizon rL.'.- ::l\.'id.'rll\.'l.'.'- ill\.' ]-I ]I"I:“I'I'Il.'
Parie Nord > REIM Numéros > n° 4 - automne 2014

Form Follows Function

Remember: form follows function. One of the big criticismsisthat digital technology mimicsthe rea
world. | would prefer to control frequency on X-axis and gain on Y -axis with my mouse.

Something maybe that is more important with equalizations, they come with visuals and we look at the
visuals.

I've a story about the equalizer on the left in the next figure. In the Mackie studio there was someone who
was mixing something with this equalizer on the screen. And | saw avery large boost and asked him:
"what need that much boost?'. He answered: "It's for the sub!". If you know some theory, sub bassis pure
40 or 50 Hz. Thereis absolutely nothing at these frequencies. The guy was just equalizing nothing. Often,
people use visual information to make a decision, and maybe we should actually use our ears only

instead. The other thing isthat if our visual channel is occupied, the auditory one isless available. When |
mix on an analogue desk, | don't really look at the frequency, | don't really look at the gain. | just change
the values and listen the sound. Thisis a better way of working. Some people use frequency graph (next
picture on the right) to decide how to equalize. But if it sounds good it must be good, you don't need to
look at agraph.

5. Recommendations

Put constraints

The first recommendation is. put constraints on your job. Please understand that the amount of plug-ins
that you have doesn't matter. Y ou won't be better in mixing. Y ou can just use for equalization the plug-in
that comes with Protools (it'swhat | do 95% of thetime). They all do the same job.

M ulti-touch
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Get something you can touch. Maybe the following device is very expensive. But you have solo and
mute. When you mix along time, you mute a group, you solo atrack... It's very useful to do it by hand.

Shut your eyes

Try to mix with eyes shut.

. PN

Swn A

Productivity management

One of the problems that we have in digital, iswe typically don't have time constraints. With digital, you
can make stuff for weeks.


http://www.mshparisnord.fr/
http://revues.mshparisnord.org/rfim

Maison

|
b led ICieices de | LloEnime

Pariz Nord > REIM Numéros > n° 4 - automne 2014

What are you doing the next two days? Y ou are probably able to say what you will do the next two days.
But what are going to do the next two months? If you have two months to mix, you have to have aplan
(in your head).

One of thethings | tell to my studentsis, "the reason why you came to the university, the reason why you
paid money, one of them anyway, is: you pay money so you have deadlines".

Mutli-Color Commit Chart Demo
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Digital - the analouge way

The following figure shows an analogue mix that looks like in a digital workstation. It may look very
wired, but | urge you to try it out. Every track gets an equalizer and a compressor, like you would on, say,
an SSL. Theruleisthat you can't change them ? you have to use these two for compression and
equalisation. On theright is the effect tack unit. | have areverb, another reverb, another reverb and a
delay ? you can't add anything, you have to use one of these plugins. And on the rightmost rack there are
some other plug-ins, which are processors, just like on an analogue rack. The rule with these is that if you
want to use any, you drag it to the relevant track; but you're not allowed to add any plugins.

So the whole Ideais that you must use the compressors and Eqs on each channel strip; you can only send
to the auxes provided with the pre-loaded plugins, and you have alimited amount of extra plugins you
can drag to the channdls. It seems ridiculous to work this way ? why would you limit your optionsin such
way. Because these are the limitations anal ogue throws upon you and these limitations are good and make
you more creative and productive. | have to admit, it's very hard to work thisway ? I'm always tempted to
add this plugin or another. But trying this out will give you ataste of what working in an analogue
environment is like, and there are many great things to learn from this, despite the constraints. And I'm
not claiming for a second that thisis the best way to work, | just thing that anyone mixing in the digital
domain has to have such experience and take whatever one thinksis good from it. Such thing can actually
lead to better mixes.
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1. Awareness Test available here.

2. http://www.jolocom.com/x4/files/2011-01-28-Vision.html

3. http://c3journey.com/2013/08/23/realitas-is-it/
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