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Pogoji za vkljucitev v delo oz. za
opravljanje studijskih obveznosti:

Prerequisits:

Student/studentka pred vkljucitvijo v delo
usvoji vsebine predmeta Akustika.

Student/studentka mora imeti pred
pristopom k izpitu pozitivno ocenjene vaje
in seminarsko nalogo.

Student studies the content of Acoustics
course before starting work in this course.

Positively evaluated tutorial exercises and
seminar paper are prerequisites for exam.

Vsebina:

Content (Syllabus outline):

. Procesiranje zvoka: analogni in
digitalni signal, kvantizacijski Sum, ojacitev
in slabenje, analogno digitalna in digitalno

analogna pretvorba, popacenja, filtriranje.

. Kategorije zvoka v videoigrah in
razsirienih resnicnostih; specifike zajema ter

. Sound processing: analog and digital
signal, quantization noise, gain and loss,
analogue to digital and digital to analogue
conversion, distortion, filtering.

. Categories of sound in video games




obdelave (dialog, atmosfera, zvocni efekti
(Foley in specialni efekti), glasbal), 2D in 3D
zZvok.

. Snemanje zvoka - tehnologija:
digitalno snemanje in predvajanje zvoka,
snemalne in monitoring naprave,
programska oprema (Adobe Creative

Cloud: Audition, Steinberg Wavelab, Lexis).

. Snemanje zvoka - tehnika: nivoji in
merjenje signala, stereofonski zvok, tehnike
snemanja veckanalnega zvoka, akusticne
lastnosti prostora in predmetov pri zajemu
zvoka, zvocCniki in mikrofoni;

. Viri audio vsebin v videoigrah in
razsirjeni resnicnosti: knjiznice zvocnih
vzorcev/samplov (Freesound, Splice,
Loopcloud, Loopmasters), programski in
strojni sintetizatorji, lastni posnetki.

. Procesiranje in oblikovanje zvoka:
naprave in programska oprema za sintezo,
zajem, mesanje, izenacevanije, filtriranje,
urejanje dinamike posnetka, efekti na
osnovi zakasnitev, zmanjSevanje Suma,
diskretne naprave za procesiranje zvoka.
Oscilatorji (osnovne oblike, FM sinteza,
aditivna sinteza, vzorci, fizikalno
modeliranje), ovojnice, modulacija zvoka.
. Zvokovna montaza in urejanje:
strojna in programska oprema, ureditev
delovnega prostora, orodja, efekti;
programska oprema, kontrolerji
(Blackmagic Fairlight)

. Programski standardi: vmesniki (VST,
AU, AAX...), formati zapisov (WAYV, FLAC,
MP3, AAC, OGG).

. Produkcijske metode: planiranje

produkcije, produkcijsko osebje in oprema.

. Integracija zvoka v produkciji iger:
cevovod produkcije iger, cevovod
produkcije zvocnih vsebin, zvok v Unity in
Unreal engine-ih, audio middleware
(FMOD, Wwise).

. Specifike upravljanja intelektualne

lastnine pri zvocnih vsebinah.

and extended reality; the specifics of
capture and processing (dialogue,
atmosphere,

sound effects (Foley and hard sound
effects), music), 2D and 3D sound.

. Sound recording - technology: digital
recording and sound reproduction,
recording and monitoring devices, software
(Adobe Creative Cloud: Audition, Steinberg
Wavelab, Lexis).

. Sound recording — technique: level
and signal measurement, stereophonic
sound, multichannel sound recording
techniques, acoustic properties of space
and objects when capturing sound,
speakers and microphones;

. Sources of audio content in video
games and extended reality: audio sample
libraries (Freesound, Splice, Loopcloud,
Loopmasters), software and hardware
synthesizers, own recordings.

. Sound processing and design:
devices and software for synthesizing,
capturing, mixing, equalizing, filtering,
editing audio dynamics, delay based
effect, noise reduction, discrete sound
processing devices. Oscillators (basic
waveforms, FM synthesis, additive synthesis,
samples, physical modelling), envelopes,
audio modulation.

. Sound tracking and editing: software
and hardware equipment, arrangement of
work space, tools, effects, software,
conftrollers (Blackmagic Fairlight);

. Program standards: interfaces (VST,
AU, AAX ...), record formats (WAV, FLAC,
MP3, AAC, OGG).

. Production methods: production
planning, production staff and equipment.
. Sound integration in game

production: game pipeline, game audio
pipeline, audio in Unity and Unreal engines,
audio middleware (FMOD, Wwise).

. Specifics of Intellectual Property
Management in Sound Content.

Temeljni literatura in viri / Readings:




. Sinclair, J. (2020).

Principles of game audio and sound design: Sound Design and

Audio Implementation for Interactive and Immersive Media . Focal Press.
. Riviere, A. (2023). Game Audio mixing: Insights to Improve Your Mixing

Performance. Focal Press.

. Huber, D. M., & Runstein, R. E. (2017). Modern recording techniques. Focal Press.
. Owsinski, B. (2017). The Recording Engineer’s Handbook 4th Edition, BOMG

Publishing.

. Phillips, W. (2017). A Composer's Guide to game Music. MIT Press.

. Marks, A. (2017). Aaron Marks' complete guide to game audio: For Composers,
Sound Designers, Musicians, and Game Developers.

. Stevens, R. L., & Raybould, D. (2015). Game Audio Implementation. In Routledge

eBooks.

Cilji in kompetence:

Objectives and competencies:

Cilj predmeta je spoznati fizikalne in
matemati¢ne temelje zvoka, vidike
procesiranja zvocnih signalov, tehnologije
in tehnike snemanja, oblikovanja, urejanja
in distribucije zvocnih vsebin za produkcijo
videoiger in razsirjenih resnicnosti, ter
standarde s podrocja zvocne produkcije in
specifike upravljanja intelektualne lastnine.
Ucna enota prispeva k razvoju naslednjih
splosnih in predmetno-specificninh
kompetenc:

Splosne kompetence:

. Sposobnost fleksibilne uporabe
znanja v praksi.
. Raziskovanje, dokumentiranje,

analiza in interpretacija razvojninh in
oblikovnih konceptov v kontekstih
videoiger in razsirjenih resnicnosti.

. Prepoznavanje in ocenitev aktualnih
in nastajajocih tehnologij in sodobnih
metod, vescin in tehnik s podrocij
videoiger in razsirjenih resnicCnosti ter
ocenitev njihove uporabnosti za reSevanje
potreb uporabnikov

. Sposobnost interdisciplinarnega
povezovanja in nadgradnje znanj iz drugih
sorodnih kreativnin podrocij.

. Usposobljenost za skupinsko delo v
vseh fazah razvoja in oblikovanja
programske opreme.

Predmetno specificne kompetence:

. Obvladovanje tehnik snemanja
zvoka v zunanijih in studijskin pogoijih;
. Obvladovanje tehnike digitalne

obdelave in montaze zvoka;

The aim of the course is to learn the physical
and mathematical foundations of sound,
the aspects of processing sound signals,
technologies and techniques for recording,
designing, editing and distributing sound
contents for video games and extended
reality production and standards in the field
of sound production and the specifics of
managing intellectual property.

The instructional unit contributes to the
development of the following general and
subject-specific competences:

General competences:

. Ability of flexible usage of knowledge
in practice
. Research, documentation, analysis

and interpretation of development and
design concepts in the contexts of video
games and extended reality.

. |dentification and evaluation of
current and emerging technologies and
contemporary methods, skills and
techniques in the fields of video games and
extended reality, and assessment of their
applicability to address user needs.

. Ability to interdisciplinarily integrate
and build on knowledge from other related
creative fields.

. Ability to work as part of a team in all
phases of software development and
design.

Course -specific competences:
. Mastering the sound recording
technigues in field and studio conditions;




Obvladovanje tehnik
konceptualnega nacrtovanja, sinteze in
oblikovanja avdio vsebin v videoigrah in
razsirjeni resnicnosti;

Sposobnost razumevanja fenomena
percepcije zvoka in zvocnih efektov v
kontekstih produkcije videoiger in
razsirjenih resnicnosti;

Poznavanje problematike zascite in
varovanja intelektualne lastnine na
podrocju zvocnih vsebin.

Mastering the techniques of digital
processing and assembly of sound;
Mastering the techniques of
conceptual planning and design of audio
content for video games and extended
reality;

The ability to understand the
phenomenon of sound perception and
audio effects in the context of video games
and extended reality production;
Knowledge of issues in protecting
intellectual property in the field of audio
confent.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student po zaklju¢ku predmeta:

pozna fizikalne in matematicne
osnove zvoka,

pozna tehni¢ne karakteristike
opreme v avdio produkciji,

pozna in uporablja metode in
tehnike snemanja, sinteze, obdelave in
predvajanja zvo&nih posnetkov,

pozna inzenirske principe digitalne
zvocne produkcije,

pokaze razumevanje razlicnih
diskurzov, ki se nanasajo na interpretacijo
zvoka in zvocnih ucinkov v kontekstih
videoiger in razsirjenih resnicnosti,

je seznanjen s problematiko
intelektualne lastnine na svojem podrocju.

Knowledge and understanding:

After completing the course, the student:
knows the physical and
mathematical basics of sound,

knows the technical characteristics
of the equipment in audio production,
knows and uses the methods and
techniques for recording, processing and
playing sound recordings,

knows the engineering principles of
digital sound production,

demonstrates an understanding of
the various discourses pertaining to the
interpretation of sound and sound effects in
the contexts of video games and extended
reality,

is aware of intellectual property issues
in its field.

Metode poucevanja in uéenja:

Learning and teaching methods:

predavanja z aktivno udelezbo
Studentov

druge oblike studija: delavnice z
uveljavljenimi strokovnjaki na podrocju

avdio produkcije
laboratorijske vaje

lectures with the active participation
of students

other forms of study: workshops with

established audio production professionals

laboratory exercises

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanije,
naloge, projekt):

. pisni izpit

empiricna seminarska naloga
in poroCila z vaj

50
50

Type (examination, oral, coursework,
project):

written examination
empirical seminar work and
reports from exercises
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DROLJC, Tadej

. Snemanje zvoka v zunanjih in studijskih pogoijih, montaza in digitalno procesiranje
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. Doktoriral na oddelku za raziskovanje novih glasb (CeReNeM), Univerza v

Huddersfieldu (VB), avdio produkcija je del njegovega doktorskega portfolia; 2019




