
Course Information Sheet

BSc (Hons) Audio and Music Technology
Mode and course length – Full-Time (4 years)

Location – ARU Cambridge Campus

Awarding Body – Anglia Ruskin University. As a registered Higher Education provider Anglia Ruskin University is regulated by
the Office for Students.

Overview

As creative industries report continual growth year on year, the need for employees with skills and knowledge in audio related
disciplines has also increased - particularly in industries such as live sound, gaming, broadcast and film. As such, there has
arguably never been a better time to enroll on our industry accredited Audio and Music Technology Bachelor of Science degree.

Under the guidance and expertise of experienced academic staff and industry-active practitioners, you will develop a broad,
balanced skill set, acquiring proficiencies in the design, integration, and operation of the technologies and techniques that will
underpin your future career. You will have access to our industry standard recording studios and audio and video production
facilities, giving you use of a wide range of digital and analogue audio equipment all supported by a dedicated course-based
technical support team.

Your studies with us will be a carefully balanced blend of theory and practice. You will gain hands-on experience in field and
studio recording; explore the manipulation, editing and mixing of sound using analogue and digital systems and workflows;
investigate acoustics and psychoacoustics; as well as signal processing, programming, and electronics.

You decide the path your educational journey takes through your participation in our module choice process. You can opt for
modules that reflect your personal aspirations, interests, and passions; or to learn new skills, methodologies and perspectives.

You may choose to focus on multitrack audio production, developing sound for film and games, hardware design, digital signals
processing or something else entirely - it is your education.

We make your employability as a graduate a core focus throughout your studies. Your coursework assignments are designed to
prepare you for industry. As you progress through the course you will collate a professional portfolio of work with which you can
showcase your talents to prospective clients and employers. You will benefit from our expertise and experience as an
entrepreneurial University, receiving advice, guidance and support from our careers and employability service and the Anglia
Ruskin Enterprise Academy. We also convene an employer’s advisory group, through which we engage with local industry and
promote work experience and job opportunities as well as giving you a chance to ask questions of potential future employers.

You will also have the opportunity to join our award winning Audio Music Technology Society, through which you will gain
invaluable work experience in and around the numerous Cambridge venues, including our very own Student Union Academy and
Mumford Theatre. There is an optional work placement between years two and three, plus internships with our industry partners
and practitioners. All of which equates to great experience to include on your CV plus a fantastic opportunity to make those
essential industry contacts.

Course Delivery

Our courses are delivered through teaching and learning methods which provide students with the widest possible exposure to a
modern and innovative higher education experience.

These methods vary and could include attendance at lectures and seminars, undertaking laboratory exercises or work-based
activities, practical work, performances, presentations, field trips, other relevant visits and e-learning through Canvas, our online
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learning management system.

Each course is divided into a number of ‘modules’ which focus on particular areas, each of which has a specific approach to its
delivery. This information is published to students for each module they take via the Module Definition Form (MDF) and Canvas.

Assessment

We use a range of assessment methods to ensure that your achievements are measured appropriately and that you are best
prepared for your future career. Assessments currently include portfolios of recorded works, essays, reports, log books, posters
and presentations.

Fees

Information about your course fee including any annual fee increases or deposits (if required) can be found in your offer letter.

Modules

Core Modules

Year 1: Foundation in Engineering, Computing and Technology

This module will provide students with the necessary skills to begin studying at level 4 in Engineering, Computer Science and
related courses.

Students will be introduced to the core skills necessary to succeed in higher education, including thinking critically, researching
and referencing appropriately, demonstrating appropriate numeracy and ICT skills, and communicating effectively verbally and in
writing.

In addition to these fundamental skills, Students will cover the subjects underpinning the technological disciplines. Fundamental
mathematical skills will be covered, alongside pre-calculus, followed by an introduction to calculus and vector and matrix
arithmetic. Students will also be introduced to Classical mechanics, and its application to real-world scenarios. Students will be
introduced to the fundamentals of computer science, learning about the principles behind programming and applying them
through a series of practical coding exercises. Students will undertake a multi-disciplinary group project as they learn about the
collaborative nature of engineering, and design from a broader perspective of business.

The module is made up of the following 8 constituent elements:

Interactive Learning Skills and Communication (ILSC)
Information Communication Technology (ICT)
Critical Thinking
Maths for Scientists
Maths for Engineers
Physics for Engineers
Fundamentals of Computing
Engineering Design

Year 2: Basic Recording and Studio Techniques

This module is one of two at level 4 that together form a basic introduction to sound recording, mixing, editing and production. No
prior knowledge is assumed. Study on this module will commence with the basic system design and signal chain of a typical
recording studio. Essential software and hardware are introduced and considerable time will also be devoted to critical listening
skills. We will discuss the basic technical operation of recording / playback formats, dynamic and condenser microphones,
analogue and digital mixing desks, dynamics processors, reverberation and other effects, filters and equalisation. We will also
discuss studio monitors and room acoustics, especially mix spaces. The commercial music software package principally used
in this module is Apple Logic Pro. Logic has full Audio and MIDI facilities and is principally used in the Music Industry for song
writing/composition. During tutorial sessions, we will look at features such as MIDI sequencing, real and virtual instruments audio
recording and importation, audio and MIDI processing and editing. Students will have the opportunity to gain hands-on
experience with a range of commercial software and hardware devices available in the Anglia Ruskin Audio and Music
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Technology Recording Studios. Lectures will feature critical listening along with demonstrations, of music creation, recording,
mixing and production. Specific tutorial sessions give students the opportunity to discuss their coursework with module tutors
and get formative feedback on their progress.

Year 2: Acoustics and Psychoacoustics

This module introduces the mechanisms of sound production and transmission. Binaural localisation of single sources is
examined, and the implications for stereophonic recording and reproduction are explained. The field of room acoustics is
explored using theoretical models, measurement hardware and computer virtualisation.

Next, the design and construction of loudspeakers is examined, including moving-coil, capacitor and ribbon drivers.

The module also examines psychoacoustics, It outlines aural physiology and the perception of psychophysical attributes of
sound. The relationships between these and the measurable physical parameters are examined in detail. Current theories of
pitch perception are examined, such as place theory, periodicity theory and volley theory. Loudness perception is explored by
considering the derivation and implications of the equal-loudness curves. Musical timbre is examined by looking at how
evaluation of perceptual timbral similarity leads to the concept of a multi-dimensional timbre space. Finally, several types of
auditory illusions are presented, such as Shepard/Risset tones and the McGurk effect.

Year 2: Digital Electronics for Audio

This module introduces the student to the analysis and design of digital electronic circuits and their application to audio systems.

The module looks at digital devices and examines the fundamentals of Boolean logic. The different logic gates are explained,
and techniques are introduced for generating and simplifying logical expressions using Boolean algebra and Karnaugh maps.

Practical applications are examined, including the design of fundamental circuits such as decoders, encoders and arithmetic
circuits. Hexadecimal numbers will be used to introduce the MIDI specification, and signed numbers will be illustrated in the
context of digital encoding of audio.

This is followed by examining how sequential logic techniques let us design circuits with memory. Finally, the design of
synchronous and asynchronous counters is examined.

The operating principles of all circuit elements are covered by lectures and tutorials, supplemented by practical experiments
using hardware and circuit simulation software. This lets students compare measured results with theory, and shows the effects
of component tolerances.

The practical work also gives the student experience of the presentation and interpretation of manufacturers' data for real
components, and lets the student explore the limitations of laboratory techniques and instruments.

Year 2: Analytical Techniques for Game Developers

Game developers regularly face unique challenges in implementing their chosen game mechanics. Many of these challenges
cannot be met using existing capabilities within a game engine and must be implemented from first principles. These game
mechanics can range from 2D or 3D spatial operations, solving complicated combat or logical equations, and calculating
trajectories as examples. Without the knowledge of fundamental mathematical concepts, game developers will be limited in the
type of mechanics they can implement and therefore the complexity of their games. This module will help students to assess their
existing analytical and mathematical skills and sympathetically enable them to remedy any basic deficiencies. It will then develop
the core mathematical skills needed for successful study on the BSc (Hons) Computer Gaming Technology degree. This module
will also introduce students to key mathematical techniques which help game developers analyse and solve practical challenges
in game development. It will provide a solid background in relevant basic techniques while also providing an environment in
which to solve typical game development problems.

Year 2: Acoustics, Sound and Music

This module introduces the basic properties of waves with special emphasis on sound waves in air. Sound wave phenomena is
demonstrated by means of a selection of experiments conducted during lecture sessions. The basic equations describing the
behaviour of sound waves will be introduced and used. The mechanical properties of stretched strings and vibrating air columns
in pipes will be studied as simple models of musical instruments and demonstrations performed with these. A range of musical
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instruments will be examined in order to highlight the variation of acoustic characteristics common to each. The topic of room
acoustics will be introduced and derivation of acoustic parameters will be conducted in accordance with ISO acoustic
measurement procedures. There will be a brief survey of the basics of human hearing and psychoacoustics.

Year 2: Simulation in Games

Video games rely on realistic simulations in many elements of gameplay, for example, the ability to move objects in a realistic
manner, detecting collisions, and creating moving vehicles. Understanding the techniques to add realistic simulation into games
enables a richer gaming experience and consequently reduces development cost. One of the game developer's challenges is
the complexity of simulations in a game which results in great number of interactions that reduces the computation efficiency and
takes an immense amount of processing time and power. Real-world motions are based on the rules of physics which can make
simulated game worlds appear more natural. Objects will not fall realistically without accurate simulation of gravity, and without
the knowledge of momentum, explosions and collisions will not be realistic. An understanding of Newton’s laws of motion
provides a great deal of knowledge on which to model the behaviour of moving objects, including collision detection. Collision
detection mechanisms relies on a branch of physics that underpins Einstein’s special theory of relativity. While game engines
often provide limited capabilities in physics simulation within the engine itself, game developers cannot always be guaranteed to
be using an engine in which such capabilities are already provided. It is often the case that even when such basic simulation
capabilities are provided, it is necessary to extend or adapt them to the specific requirements of the game. This module will
provide students with the ability to examine and differentiate knowledge in the discipline of physics. Students will be able to
apply this knowledge in the context of game development to understand, extend basic simulation techniques for themselves,
without relying on pre-built functionality within game engines, in order to make their games more dynamic. For students to
assess their existing analytical, mechanical and physical skills and build up the skills necessary for successful completion of this
course (BSc (Hons) Computer Gaming Technology). This module justifies the practical physics techniques that are required to
examine, distinguish, and analyse realistic challenges in game development.

Year 3: Digital Music Formats

The module examines various applications of MIDI and other digital technologies to music. We look in detail at the Musical
Instrument Digital Interface (MIDI) standard used throughout music technology. The underlying technologies are explored, and the
various MIDI messages used are examined in detail. The student will also have the opportunity to gain familiarity with techniques
and practical tools for sequencing and transforming MIDI data. The module also gives the student a working knowledge of sound
synthesis techniques used in hardware and software. Newer applications of MIDI to mobile and internet communications are
also examined. Consideration is given to the role of alternate controllers (gestural controllers), and the student is introduced to
the technologies used in MIDI guitars, MIDI drums, and MIDI wind and brass instruments. The module also examines the theory
and applications of digital audio technology. The principles of digital sampling are outlined, and the Nyquist theorem explained.
The implications of the Nyquist theorem in the frequency domain are explored. The design of analogue-to-digital and digital-to-
analogue converters is explained, with consideration given to oversampling converters and the principles behind dithering. The
student is also introduced to several digital signal processing techniques which are frequently used in music technology. Finally,
the technologies underlying the most common contemporary digital media (such as the CD and DVD) are examined, as are
several common standards for digital audio.

Year 3: Live Recording Practice

This module is designed to develop the student's skills in making stereo recordings of a wide diversity of live performance
material. It examines the properties and use of high quality microphones and then develops an understanding of the theory of
stereo sound. The various psychoacoustic factors which influence stereo perception on playback through loudspeaker systems
are then examined and these are illustrated by practical demonstrations. The varied classic microphone arrays for stereo
recording are studied and these are evaluated by analysing practical recording/playback experiments in the studio. The
theoretical work of this module is reinforced by a weekly programme of graded recording exercises to be done by the student.
These cover a diverse range of sound sources, developing a wide experience of stereo recording. In addition the student will be
given the opportunity to make a recording of his or her choice, and give an oral presentation analysing the acoustic challenges
arising from their choice, explaining the techniques used to meet these, illustrating this by playing the recording itself.

Year 3: Advanced Studio Practice

This module builds on knowledge and skills gained in the level 4 Basic Recording and Studio Techniques and Studio Practice
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modules.

The central aim is to learn how to use advanced high quality processors to produce recordings of the very best possible sound
quality.  Students will be encouraged to move beyond the native mixers / processors / plug-ins that are integral parts of the
commercial DAW packages, which were used at level 4, and learn how to use higher quality external processors, both analogue
and digital, such as DSP based plug-ins and analogue outboard.  Students will carry out some simple prescribed experiments
on hardware and software devices to investigate things such as noise floor, harmonic distortion and intermodulation distortion. 
They will also investigate advanced use of delays and reverberation effects to create a convincing sense of space and depth in
recordings.

These wide ranging practical exercises will enable the student to become fully acquainted with the features, properties and
applications of these complex devices. This will lead to an appreciation of their limitations as well as their great value in
processing of sound recordings.

Lectures will focus on critical listening, where students will begin to appreciate the value of advanced processors, recording and
mixing tools and techniques needed for a very high quality production, and experiment design to effectively carry out quantitative
and qualitative analysis of specific devices and processors.

Year 3: Audio Electronics

This module seeks to develop an understanding of the basic principles of audio electronic systems ( chiefly analogue ) to enable
students to appreciate, evaluate, select and test audio equipment they are likely to own or use in their studies and in their
careers. It covers small signal and power amplifiers, examining the diversity of designs of these devices, analysing their
particular merits but also their limitations. The problems of noise, interference and distortion in the audio chain and especially in
amplifiers, will be investigated and using suitable test equipment it will be shown how such effects can be identified and
measured. The diverse designs of amplifier power supplies, filters and loudspeaker crossover systems will also be studied and
their significance in the achievement of a high quality audio signal chain explained. There will be a brief study of radio systems,
concentrating mainly on AM, FM and digital receiver design, enabling comparisons to be made between the theoretical and
practical received signal quality of analogue and digital versions of radio broadcasts.

Year 4: Final Studio Portfolio 1

This module involves the application of high quality contemporary music studios to produce recordings of the very best possible
sound quality. It is primarily intended for final-year students on the BSc (hons) Audio and Music Technology course, and
assumes competence in the use of music studios and audio software. Students will have the opportunity to use a range of
software and hardware for musical applications and develop a full portfolio of high quality recordings for professional use after
graduation. Advanced skills in recording, sound engineering, mixing and production will be demonstrated and discussed, in
lectures and tutorials.. In particular, advanced recording, sequencing and mix processes will be highlighted, the overall aim being
to produce finished recordings of the very highest sound quality.. This will be augmented by critical listening and analysis of
existing recordings. Students will have the opportunity to watch advanced audio software and hardware in use and gain "hands-
on" experience. The module also examines trends in high quality hardware and software design. The student will also be able to
gain further understanding of the theory and practice of sound engineering, and will be able to produce high-quality musical
productions.

Year 4: Final Project

The individual Final Project module allows students to engage in a substantial piece of individual research and / or product
development work, focused on a topic relevant to their specific discipline. The topic may be drawn from a variety of sources
including: Anglia Ruskin research groups, previous / current work experience, the company in which they are currently employed,
an Anglia Ruskin lecturer suggested topic or a professional subject of their specific interest (if suitable supervision is available).
The project topic will be assessed for suitability to ensure sufficient academic challenge and satisfactory supervision by an
academic member of staff. The chosen topic will require the student to identify / formulate problems and issues, conduct
literature reviews, evaluate information, investigate and adopt suitable development methodolgies, determine solutions, develop
hardware, software and/or media artefacts as appropriate, process data, critically appraise and present their finding using a
variety of media. Regular meetings with the project supervisor should take place, so that the project is closely monitored and
steered in the right direction. The project developed in this module is the most substantial piece of work that the student is
producing during their undergraduate studies. Thus, the choice of project topic and the quality of the work is likely to bear a great
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influence on the student's career / employability. Therefore, the module will also include aspects of Personal Development Plan
and CV preparation. The students are strongly advised to allocate appropriate attention, time and effort to this module. The
successful completion of the module will increase students' employability, as they will acquire skills directly applicable to real
world projects.

Year 4: Final Studio Portfolio 2

In this module, students will have the opportunity to develop a portfolio of professional recording assignments. 

The central aim of this module is to give students a “flavour” of real-world working.  They have to work to “real” professional
briefs, as if they had already graduated and were working as freelance sound engineers.  The assignments are based on actual
real scenarios and students have to work to the brief and a specific “budget” for each job.  All aspects of the work have to be
costed, including time spent, and a spread-sheet of costs presented with the finished audio work, although no actual real money
is involved. 

Lectures will include discussion on working professionally to time constraints and financial budgets, appropriate choices of tools
/ recording venues, dependant on the demands and budget for the job concerned, working with clients, as well as continuing to
discuss advanced recording and mixing techniques, sound quality, mastering and all other aspects of professional sound and
music production. 

Optional Modules

(Subject to availability)

Year 2: Analogue Electronics for Audio

This module introduces the student to the analysis and design of analogue electronic circuits used in audio.

The module reviews the fundamentals of analogue components including resistors, capacitors and inductors, and shows how
simple circuits are designed using these components. It introduces diodes, transistors and operational amplifiers and explains
their equivalent circuit models. It also introduces the measurement and analysis tools used in the electronics industry.

Audio applications are discussed, including filters, crossovers and amplifiers. Circuit prototyping techniques are introduced and
compared.

The operating principles of all circuit elements are covered by lectures and tutorials, with practical experiments using hardware
and circuit simulation software. This lets students compare measured results with theory and illustrates the effects of component
tolerances. The practical work also gives the student experience of the presentation and interpretation of manufacturers' data for
real components, and lets the student explore the limitations of laboratory techniques and instruments.

Year 3: Composition Software

This module introduces some of the programming tools and techniques used to construct audio applications on the PC platform.
It also introduces the student to several existing tools for sound synthesis. Familiarity with any programming environment is
advantageous, as is familiarity with music synthesisers. After reviewing historical tools, various contemporary software tools to
control the generation and processing of audio and MIDI data are introduced. These are compared on the basis of their
programmability and ease of use in a variety of applications. A variety of common algorithms for sound synthesis are introduced,
such as subtractive synthesis, wavetable synthesis (sampling), Fourier synthesis and FM. Consideration is given to the
requirements of real-time computation, the minimisation of computational latency, and the problems of round-off error. Different
audio formats are compared, and the student will be able to appreciate the advantages and limitations of fixed-point and
floating-point representations. The need for buffering is outlined, and different buffering schemes are compared. The
requirements of notation are introduced, and at least one commercial notation package is examined. The applications of
algorithmic composition are examined.

Year 3: Electronic Circuits

This module provides the student with an introduction to the analysis and design of electronic circuits. The module will review the
fundamentals that relate to analogue and digital circuit design. Analogue circuits comprising various amplifier classifications will
be introduced and their theoretical models will be explained for circuit design. The analogue section also includes an
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introduction to active filters and Bode plots, an essential ingredient for electronic circuit design. The phase lock loop and its
applications are also discussed. Advanced combinational logic design is introduced together with synchronous counter design
comprising various forms of memory elements. The fundamentals of sequential logic design is discussed and explained by well
established design rules. The principles of operation of all electronic circuits are covered by lecture, tutorial and computer
simulation.

Year 3: Audio for Film

This module examines the processes and tools required to create audio for film. It is aimed at developing an awareness of, and
competence in, the skills needed to produce audio for film. This will be achieved via a combination of lectures and
demonstrations on production sound recording, sound effect creation, automated dialogue replacement, Foley art and music
composition. This module will also stress the importance of planning the processes involved in producing audio for film, as well
as developing the critical observational skills of seeing and listening. The module will identify and demonstrate the tools used in
the production and post-production of film, and also explore some emerging technologies. The final outcome of the module will
be that the student will have a good working knowledge of the processes and skills sought by filmmakers, extending their future
employability.

Year 3: Signals and Signal Processing

A sound understanding of the nature, characteristics and sources of signals is an essential part in any electronics or audio
technology programme. This module will provide the student with an opportunity of gaining a broad understand of signals, their
sources and how they are processed using analogue and digital techniques. The students will also gain an insight into how
signals are characterised, analysed and filtered. Emphasis will be placed on frequency analysis and its application to audio
signals in particular.

Year 3: Audio for Games

Game audio is an often misunderstood element of game production, requiring appropriate sound engineering skills and
knowledge of the relevant tools and technology. A good audio engineer working in the game industry must also be creative and
imaginative, as they are often asked to create unique sounds for often unrealistic and other worldly environments and scenarios.
Creating the soundtrack for a game includes writing music, creating unique sound effects and ambient effects, as well as
recording character voices and spoken instructions.

To be part of this growing industry, one must be able to produce non-linear, interactive experiences, not just one off sound effects
or music loops. That means one must be able to implement the audio into the game, rather than simply create it and pass it on to
a programmer for incorporation into the game. This module uses the Unreal Development Kit (UDK) to teach the implementation
of audio into a real game environment that has been previously constructed by the makers of UDK software. This module will
also introduce the use of a popular middleware software package, designed to integrate specialised audio production tools with
the game development engine.

Year 3: Audio Plug-In Development

Software-based audio processing units and plug-ins are an integral part of current Digital Audio Workstations. Year 1 Audio and Music Technology
modules focus on the use of such software and the general theory on which commonly encountered audio processes are based. Audio Plug-In
Development provides a working knowledge and understanding of how to design and implement bespoke audio plug-ins using programming languages
such as C/C++. Such plug-ins are based on signal processing techniques that are ubiquitous in both software- and hardware-based music technologies
(e.g. amplitude levelling, panning control, distortion, filtering/equalisation, basic delay units, audio synthesisers). The general underlying theories behind
these processes will be discussed in both lectures and tutorial sessions to provide practice and grounding in the conception/development of audio
manipulation procedures. For the purposes of this module, topics in digital audio processing, computer programming, algorithm development (including
testing and verification) and musical synthesis approaches are delivered during a combination of lectures and practical sessions.

Year 4: Digital Performance

This module explores software and hardware used in live musical performance. It introduces several advanced programming
tools for live audio and extends the student's knowledge of audio programming. Various complex audio tasks are examined,
with an emphasis on those used in live situations. Lectures explore synthesis using techniques including wavetable synthesis,
modulation synthesis, granular synthesis and physical modelling. Consideration is also given to the implementation of common
digital audio effects and to the possibilities of algorithmic composition. Recent developments in the field of live coding are
examined. Students are given a chance to implement these using a variety of tools, including the audio programming language
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ChucK.

The applications of audio analysis are discussed, including pitch tracking and live sampling tools. This leads into an introduction
to the growing field of Music Information Retrieval. Tools for laptop-based live performance are discussed, including digital DJ
tools such as Traktor, Final Scratch and Virtual DJ, and loop-based tools such as Ableton Live.

The module also looks at novel performance hardware. This includes off-the-shelf devices (e.g. Yamaha Tenori-on, Reactable);
repurposed game controllers (e.g. Wii or PS2 controllers with Glovepie/PD/ChucK); tablet-based devices (e.g. iPad with
OSCulator); and custom-made hardware (e.g. Arduino microcontroller-based systems).

Year 4: Live Sound Engineering

There will always be a demand for live sound engineering for both acoustic and electronic music. This module introduces the
student to the principles and practice of sound engineering in live situations. In many cases this differs substantially from that in
recording studios. The module starts by introducing the key principles behind electrical safety and hearing protection, which are
of great importance to the engineers, audience, artists and venue staff. It then looks at the audio hardware involved, including
mixers, amplifiers and crossovers. The various electrical connections and connector types are explained. The importance of
stage monitoring is examined. Students will also learn the principles of lighting controllers and visuals, and the technologies
used. The overall PA system is considered both in terms of an ideal design and the practicalities of running a non-ideal system
successfully. The system configurations in several different venues are compared. The management of a system in a live
environment is demonstrated through practical sessions at live events. This will include consideration of how to deal effectively
with artists, promoters and venue staff. Note that it is necessary for the student to be available in the evenings. It is strongly
recommended that students take Live Recording Practice before taking this module.

Year 4: Analogue and Digital Synthesis

This module gives the student an opportunity to gain an understanding and working knowledge of electronic music generation,
processing and manipulation. Some familiarity with synthesisers or music studios is assumed. It first reviews the architectures of
early analogue synthesisers, principally examining the implementation of subtractive synthesis. Next, the digital processing of
sound is introduced. Wavetable synthesis (sampling) is examined, with consideration given to interpolation schemes and the
avoidance of aliasing. Practical schemes for multi-sampling of acoustic instruments are considered. Fourier synthesis (additive
sine-wave synthesis) is examined, and details of look-up table error and recursive sinusoid generation are presented. Amplitude
modulation is explained, and the resultant spectra are derived both experimentally and analytically using trigonometric identities.
Frequency modulation is examined, and the spectra are determined analytically through the use of Bessel functions. The concept
of the transfer function is introduced. Examination of non-linear transfer functions will lead to a discussion of waveshaping and its
role in synthesis. Similarly, examination of non-time-invariant transfer functions will lead to a discussion of algorithms for dynamic
processing, which includes compression, expansion and companding. The principle of convolution is examined through
consideration of the design of filters and echo-based effects. Finally, several other synthesis algorithms are examined, including
physical modelling and granular synthesis.

Year 4: Audio Programming

This module builds on previous learning in the area of computer programming to produce useful audio algorithms for game
and/or virtual reality environments. As well as utilising algorithm development and scripting software, the learning materials will
explore the combination of game design software and audio production technologies.

The theory and implementation of procedural audio effects (e.g.filtering, delay, distortion) and physical modelling of acoustic
systems (e.g. oscillators and strings) will be examined such that they can be incorporated into the production of a simple game.
Issues such as algorithm stability and evaluation will be discussed alongside potential (optional) enhancements to improve the
feasibility / impact / realism of the audio excerpts and components designed.

Module material will be delivered through a series of weekly lectures and related guided tutorials. Exposition of the theory of the
choice audio algorithms will be delivered during lectures alongside insights on development methodology. Tutorial sessions will
focus on applying the lecture material to the implementation of a series of audio algorithms and, later in the module, their
incorporation into a gaming environment.

Year 4: Integrated Audio Systems Design
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Creative industries rely on bespoke complex integrations of multitudinous technologies and underlying principles to provide facilities suitable for the
production of sound (for media) deliverables. This module examines the processes by which such systems are specified and designed. Generally,
procedures relevant to this outcome involve a wide range of knowledge and expertise in the fields of room acoustic design, sound isolation,
absorption/diffusion/abfusion approaches, playback and capture system specifications and their arrangement in a specified space, signal flow, signal
noise attenuation and avoidance amongst others. Hence, the scope of this module is to provide a body of working knowledge that may be applied in
multiple areas of industry that rely on sound reproduction and editing systems. Working to a pre-determined brief, students will specify hardware,
software and infrastructure elements that meet the requirements of a selected design brief that addresses the central topics in this module (as noted
above). This will include the generation of a design document that details the integration of said elements and reflective evaluation of the final system with
reference to critical theoretical/practical considerations.
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