
COURSE DESCRIPTION
1. GENERAL
SCHOOL MUSIC AND AUDIOVISUAL ARTS

DEPARTMENT AUDIO AND VISUAL ARTS

LEVEL Undergraduate

COURSE CODE AUD623 SEMESTER 6th

COURSE TITLE Electroacoustics and Spatial Acoustics

INDEPENDENT TEACHING ACTIVITIES WEEKLY TEACHING
HOURS

ECTS

Lecture, Lab Lecture, Tutorial, Hands-on Lab 5 7

COURSE CATEGORY Deepening Knowledge

COURSE TYPE Elective

PREREQUISITES AUD120, (AUD320), (TEC414)

LANGUAGE OF TEACHING
and EXAMINATIONS

Greek

THE COURSE IS OFFERED
TO ERASMUS STUDENTS

YES (In English)

URL https://avarts.ionio.gr/en/studies/undergraduate/courses-descriptions/aud623/

ECLASS

2. TEACHING RESULTS
Teaching Results
"Electroacoustics and Room Acoustics" is offered as an optional course for all undergraduate students during the 8th

semester of their studies at the department of audio and visual arts. The course overall aim is to develop the
necessary knowledge and practical background in topics related to sound installations design, taking into account the
technical specifications of the electroacoustic equipment employed, as well as the acoustics properties of the targeted
closed room or space. Focus is particularly given on the basic understanding of the technical parameters meaning and
the fundamental principles of operation of the electroacoustic transducers that are used for recording or sound
reproduction. Additional emphasis is given on the appropriate equipment selection criteria and the evaluation
methodology followed for determining the acoustical properties of the used space.

The successful attendance of the course offers the ability to the corresponding students to:

recognize the significant impact of the technical specifications of the basic electroacoustic transducers (i.e.
microphones or speakers) on the overall sound quality,
efficiently select specific types of electroacoustic equipment, based on the specific needs and conditions of a
typical recording application or sound installation,
calculate the acoustic parameters values that define the quality of the acoustic behaviour of a closed room,
evaluate the acoustic efficiency of a closed room.

General Skills
Seek, analyze and synthesize data
Autonomous work
Team work
Project design and management
Freedom of thought

3. CONTENT
An introduction to electroacoustics, to room acoustics and their combination as a significant scientific and creative
field. Microphones as systems for recording sound: technologies, general principles and operational characteristics.
Using microphones for simple, stereo and multichannel recording. Speaker technologies for reproducing sound: basic
design parameters and characteristics. Driving speaker loads, speaker electrical connections: theory and practice. The

avarts.ionio.gr 1/3

https://avarts.ionio.gr/en/studies/undergraduate/courses-descriptions/aud623/
https://avarts.ionio.gr/en/


loudspeaker system: using multiple speakers in cabin enclosures. Loudspeakers’ design principles and usage. Sound
wave propagation in closed enclosures, the impact of reflections. Understanding the room impulse response.
Properties of sound-absorbing materials. Architectural acoustics, definition of spatial acoustic requirements per venue
usage, quantitative and qualitative parameters of good acoustics. Definition of the reverberation time. Spatial acoustic
simulation models and techniques: improvement of closed enclosures acoustics using electroacoustic systems.

Week #1: General introduction to electroacoustics, room acoustics and its combination, targeted to practical
knowledge on how to efficiently develop sound installations. An overview of the fundamental electroacoustic systems.

Week #2: A summary of the basic acoustic measurements. The acoustic power and the sound pressure level. Using
equations to estimate sound level in different application examples.

Week #3: Electroacoustic transducers: historic and technological evolution, analogue and digital implementation
approaches. Transducer sensitivity. Electrical models for electroacoustic transduction: circuit elements and systems
for describing the electrical, mechanical and acoustic part.

Week #4: Electroacoustic transducers for sound recording: microphones. Functional anatomy and equivalent circuits.
Basic microphones characteristics. Sensitivity and sensitivity level measurements. Microphones’ directivity and polar
diagrams. Basic directivity models.

Week #5: Sound signal levels definition: introducing microphone levels. Frequency response: how to measure it. The
relation between frequency response and the directivity. Analysing the transient response effect for different
microphone types. The proximity effect, a practical approach. A brief presentation of different microphone types.

Week #6: Using microphones in practice. The sound source and the propagation field properties as parameters for
selecting microphone directivity. Microphone distance placement, the 3:1 rule.

Week #7: Introducing the term of authenticity as a parameter for sound quality. The sound source image definition
and perception during playback. Binaural recording and rendering: advantages and limitations. Standard techniques
for stereo sound recording.

Week #8: Electroacoustic transducers for sound playback: speaker systems. Historic evolution and equivalent
circuits. Speakers’ sensitivity, frequency response and types.

Week #9: Speakers and directivity: definition of the directivity index. Typical speaker directivity patterns. The
acoustic gain parameter: how to measure it for typical sound installations. The speaker as an electric load: impedance
and power.

Week #10: Electrical connection for speakers: topologies, advantages and problem induced by the specific
characteristics of the equipment employed. Measuring speaker’s efficiency. Typical examples of speaker connections
to amplifiers.

Week #11: Combining multiple speakers in cabin enclosures: the loudspeaker system. Cabin types, design and
construction. Impulse and frequency response: techniques for accurate measurements. Crossover circuits. Specific
design forms: the effect of bass reflex and the transmission lines. An introduction to digital loudspeaker equalization.

Week #12: Sound propagation in closed rooms: defining the diffuse field. Reflections as the basic component of the
room impulse response. How to measure room impulse responses. Extracting acoustic parameters: the reverberation
time as the fundamental component of a room acoustic behaviour. Employing multiple parameters for evaluating the
acoustic properties of a space.

Week #13: Room acoustics analysis using specialized software. Typical examples of room acoustics simulations for
real rooms, as well as ancient spaces and virtual reality aims.

4. TEACHING AND LEARNING METHODS - EVALUATION
TEACHING METHOD Lectures

USE OF INFORMATION AND COMMUNICATION
TECHNOLOGIES

Enhanced by multimedia content.
The learning process is supported by the asyncrhonous e-
learning platform e-class.

TEACHING STRUCTURE Activity Semester Workload
Lectures 26
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Lab Lectures 13
Lab Practice 13
Tutoring Lectures 13
Literature Study and
Analysis

71

Practice and Preparation 39
Course Total (ECTS: 7) 175

EVALUATION OF STUDENTS Learning assessment is performed through a project that
focuses on the design of a complete electroacoustic setup
and the evaluation of the acoustic behaviour of the
corresponding room. For students that fail to successfully
carry out the expected project outcome, course
evaluation is performed by written or oral exams.
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