
Basic Audio Recording Book Notes

A brief history of audio recording 

• http://www.aes.org/aeshc/docs/recording.technology.history/notes.html 
• https://en.wikipedia.org/wiki/History_of_sound_recording 

Wikipedia definition of audio engineer (https://en.wikipedia.org/wiki/Audio_engineer)

Chapter 1: Introduction 

• Use the web to compliment your learning (http://www.wikipedia.org, 
http://www.youtube.com and http://www.modrec.com)

• The recording studio has the following elements:
◦ A professional staff
◦ Professional equipment
◦ Professional, yet comfortable working environment
◦ Optimized acoustic and recording environment
◦ Optimized control room environment

• Shape, size and acoustic design of recording studios:
◦ Studios that record a wide variety of music (ranging from classical to rock) might have

a large live room with smaller isolation rooms off to the side, for unusually loud or soft
instruments, vocals, etc.

◦ Studios designed for film scoring might be larger and will have high ceilings to 
accommodate the large sound buildups generated by a big group of studio musicians

◦ Studios used to produe audio for video, film, vocals and mixdown, might be small 
recording spaces

• The control room:
◦ Is ideally separated from the live recording room (though that is not always necessary)
◦ Acts as a critical listening environment, with carefully placed and balanced monitor 

speakers
◦ Houses the majority of the studio's recording, control and effects equipment, including

the recording console (desk, board), which is:
▪ The artist's palette for a recording engineer
▪ Combines and controls the audio input, output and distribution signals
▪ Is used for mixing audio, spatial positioning, routing and switching
▪ Do you need a big mixing board? You don't need one but there are some 

advantages to having one
• Recording machines

◦ Reel to reel (tape, analog machines)
◦ Digital Audio Workstations (DAWs), usually a computer running audio software that 

is hooked up to a mixing board
• The changing face of the music business:

◦ Personal production and home project studio have reduced the need for professional 
studios

◦ The need for post-production audio for film, broadcast and web projects has created 
new work for recording studios
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◦ Studios have branched out into offering web design, music distribution, video, music 
business advisory services, networking, label and tour support, and other services

• Project studio – audio production facility built for personal use 
• Portable studio – laptop, USB-microphone, instruments, software
• On-location recording – use field equipment

Audio for Video and Film

• MIDI (Musical Instrument Digital Interface)
• Hard-disk recording
• Timecode
• Synchronization
• Automated Mixdown
• Advanced effects 
• Demands a high level of specialization

Audio for Games

• More games using orchestral recordings
• Has its own set of technical and scheduling requirements
• A single game can work with tens of thousands of voice and music cues
• Specialized schools, such as Digipen in Seattle

Multimedia and the Web

• Integration of text, graphics, MIDI, digital audio, digital video, etc.
• A website could offer music, audio books, interactive books, interactive videos, etc.

Social Media, Streaming and VR

• Social media is a huge part of how music reaches the masses these days
• Streaming is the new form of consuming music
• If media, like music and video, are free, how do artists make money? Could it be with 

virtual reality?

Studio Personnel

• The artist – creates the music – the quality of the piece begins and ends with the artist
• Studio musicians and arrangers – add extra spice and depth to performance – could be 

“sidemen”, a choir, an orchestra or even just a better drummer (for example, Andy White
sitting in for Ringo on “Love Me Do”)

• The producer – help the artist/record label create the best possible salable product 
(technically and aesthetically) that fits within the artist's vision. Assists in song selection. 
Focuses the assets and helps with goal setting. Increasingly, people in the studio wear 
many hats, such as engineer/producer, or artist/engineer/producer (Prince)
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• The engineer must:
◦ Conceptualize the best approach to record the music (technical and aesthetic)
◦ Document the recording process via real or virtual notes
◦ Choose microphones and placement, run all the gear and the Digital Audio 

Workstation (DAW)
◦ Capture the performance
◦ Record overdubs
◦ Mix the final product
◦ Archive the recording 

• Assistance engineer – engineer in training
• Maintenance engineer – takes care of equipment
• Mastering engineer – makes final tweaks to recording before it hits the public
• VJ – video jockey – can mix video and audio in a live environment and make videos for 

the web
• DJ – disc jockey – three types:

◦ on the air – powerful voices on the radio
◦ on the floor – gets people to interact with music
◦  on the web – powerful voice over social media 
◦ Who is the most powerful of the above three DJs today? Why?

• Studio manager – runs the day-to-day operations
• Music lawyer – deals with contracts, band agreements, copyrights and other legal matters
• On page 26 of the book there is an extended list of other careers in the music industry 

Networking for Work

• Showing up is huge (Woody Allen - “75% of success is just showing up”)
• Make a WordPress webpage
• Send out resumes
• Move to where the jobs are
• Look for internships and mentors
• Hang out around the companies you want to work for 
• Remember to follow up

The Recording Process 

1. Preparation (the battle is won or lost before it begins)
2. Recording – recording a single instrument to its own track allows for variation of the 

following without affecting the other instruments:
1. Level
2. Panning
3. EQ
4. Signal processing
5. Routing

3. Overdubbing – “punching in” to fix errors, create better tracks. “Comping” is doing a 
bunch of tracks and picking the best one to use

4. Mixdown – altering the overall session's:
1. Relative level
2. Spatial positioning (panning)



3. EQ
4. Dynamics
5. Effects processing

5. Mastering: 
1. Relative level balancing between songs
2. Dynamic level
3. EQ
4. Overall level
5. Song sequence editing

6. Product Manufacturing (physical or virtual):
1. Creating a manufacturing master
2. Art layout and printing
3. Product packaging

7. Marketing and Sales (social media):
1. Who is my audience?
2. Will I sell the product myself?
3. What should the final product look and sound like
4. What's my budget?
5. How will it be marketed?

Transducer – changes one form of energy into another corresponding form of energy

• Ear – sound waves in ear – nerve impulses in brain
• Microphone - Sound waves in air – electrical signals in wires

Chapter 2

The Basics of Sound

• Sound arrives at the ear as sound pressure waves
• If you pop a balloon, the molecules around it absorb the compressed molecules inside the 

balloon, increasing the atmospheric pressure around it. This is called compression. If you 
were to let air out of the balloon and it got smaller, the process of creating less 
atmospheric pressure is called rarefaction. As a speaker cone moves in out and out, it 
creates sound waves of higher and lower pressure in a process called wave propagation

• A waveform is the graphic representation of a sound-pressure or voltage level as it moves 
through a medium over time. Waveforms have the following characteristics:

◦ Amplitude – the distance above or below the centerline of a waveform (top or bottom 
of waveform is peak amplitude value or peak level)

◦ Frequency – the rate at which an acoustic generator, electrical signal or vibrating mass
repeats within a cycle of positive and negative amplitude. The more repetitions, the 
higher the pitch and vice-versa. The number of cycles per second is measured in hertz 
(Hz)

◦ Velocity – how fast the sound wave travels through the air, 1130 feet/second (faster at 
higher temperatures)

◦ Wavelength – the physical distance in a medium between the beginning and the end of 
a cycle

◦ Sound reflection – see diagrams on page 49



◦ Sound diffraction – bending a sound around objects
◦ Phase – waves can be in or out of phase (see page 54) 
◦ Harmonic content – frequencies above or below the main frequency (overtones, 

partials). If the partials are whole-number multiples of the original frequency, that are
perceived as pleasant (octaves). If they are odd multiples, they are called odd 
harmonics and are considered unpleasant, dissonant, harsher tones

◦ Timbre – the harmonics and their relative intensities
◦ Envelope:

▪ Attack
▪ Decay
▪ Sustain
▪ Release

◦ Loudness levels – human ear hears over a range of 1013: 1, so logarithms are used to 
simplify the numbers

◦ Decibel (1/10th of a Bell – a unit of measurement used with older phones, named after 
Alexander Graham Bell)

◦ Sound-pressure Level (SPL) – the acoustic pressure that's built up within (usually) a 
square centimeter. The higher the SPL, the louder the sound (see this SPL chart). As 
the distance from a sound is doubled, the sound will decrease by 6 dB, if the distance is
halved, it will increase by 6 dB

◦ Voltage – the pressure behind electrons within a wire
◦ Power – a measure of wattage or current; the flow of electrons through a wire over 

time.
◦ Takeaways

▪ a 1 dB change is noticeable to most ears (but not as much)
▪ Turning something up by 3 dB will double its level
▪ Turning something down by 3 dB will halve its level
▪ Turning something up 10 dB will be a ten-fold increase, turning it up 20 dB will be 

a 100-fold increase, 30 dB increase will be 1000 times louder (because of 
logarithms)

▪ Show diagram of ea  r and talk about how it works
▪ Take care of your hearing 

• Acoustic trauma – ear exposed to sudden, loud noise, could lead to permanent 
hearing loss (Pete Townshend – Kieth Moon blowing up drums)

• Temporary threshold shift – temporary loss of hearing – like after a loud rock 
concert

• Permanent threshold shift – extended exposure to loud noises can lead to 
permanent loss of hearing in that range

• Wear earplugs when around loud sounds
• Take 15-minute quiet breaks when around a lot of sound-press
• Have hearing checked periodically by an audiologist

Psychoacoustics

Auditory Perception

• The ear is a non-linear device (what's received at your ears is not always what the brain 
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hears)
• The ear's frequency response (its perception of “timbre”) changes with the loudness of the

perceived signal
• The ear's sensitivity to low and high signals is decreased at low listening levels
• The suggested listening level to minimize this effect is 85dB

Beats (tutorial)

• Two tones that differ only slightly in frequency and have approximately the same 
amplitude will produce an effect known as beats

Combination Tones
 

• Combination tones occur when two tones differ by more than 50 Hz
• In this case the ear perceives and additional set of tones that are equal to both the sum 

and the difference between the two original tones

Masking (tutorial)

• Masking is the phenomenon where loud signal prevent the ear from hearing softer sounds

Perception of Direction

• One ear can't discern the direction of a sound's origin, but two ears can
• This is called spatial or binaural direction and is the result of three acoustic cues

◦ Interaural intensity differences (a sound will be louder on the side of your head where 
it occurs. The head acts as a sound-blocker)

◦ Interaural arrival-time differences (the sound arrives sooner on the side of your head 
where it occurs)

◦ The effect of the pinnae (outer ears) (use two ridges to reflect sound into the ears, 
which introduce minute delays. This allows us to hear sounds behind us as well as in 
the stereo spectrum. The delays are added to the intensity difference, plus what the 
brain knows about the world and the result is sound localization or panning) demo on 
stereo

Perception of Space

• Direct sound – a wave the travels from the source to the listener
• Early reflections – waves that bounce off surrounding surfaces in a room must travel 

further and will take longer to reach the listener. Temporal fusion is when the waves fuse 
together so you don't hear a bunch of separate sounds

• Reverberations – a random, decaying, set of sounds as the sound waves bounce around the
room


