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Tithog Ophiag (Talk title) : Measurement techniques and Physical Modeling in Systematic
Musicology

IMepidnyn Omhiag (Abstract)

Systematic Musicology seeks for universals in music by combining Musical Acoustics and
Signal Processing, Music Psychology and Music Ethnology, Microphone Arrays, Laser
Interferometry and related measurement techniques that show high-resolution eigenmode as
well as transient behaviour of musical instruments. Using Finite-Difference or Finite-Element
models, also implemented on Graphic Cards or FPGAs (Field Programmable Gate Arrays),
of whole geometries lead to a deep understanding of musical instruments and help instrument
builders to estimate the sound of guitars, pianos or violins in advance. Nonlinearities,
Viscoelasticity as internal damping or turbulence in the air flow of wind instruments make
instruments self-organizing systems which only then produce harmonic overtone spectra, i.e.
what we call musical notes. Models of the human cochlear or neural networks lead to an
understanding of music perception of pitch, timbre and related psychoacoustic features like
roughness or tonality. Implementing all these and related methods of Signal Processing in a
Computational Phonogram Archive results in the COMSAR Artificial Intelligence search
engine of the Big Data problem of analyzing and relating music from ethnic groups all over
the world.
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Yovropo Buoypagiko Enusiopo Opinti (Short CV)

O Rolf Bader (rolfbader.de) eivar KaOnynmc Zvotnpatikig Movocikoloyioag o610
[Movemotmiuo tov ApPovpyov 6mov dddokel omd to 2007. Ilpwv v exhoyn TOL GTO
[MavemotAo tov Appovpyov didacke oto Iavemomuo tov Stanford. Emovdoace DPvoikn,
EBvoloyia kot Iotopiky Movcwodroyio. To kOplo €peuvnTikd TOL  €VOLPEPOVTO
emkevipovovtor ot Pvown Moviedomoinon Movoikov Opyavev, oty AviiAnyn tov
PuOpot kot g Xpoidg, oty Eneéepyacio Movoikod ZNpatog, oty AKOVGTIKY XOP®V Kot
™™ Movoikn EBvoloyia. ‘Exetl eniong aoyoAndei pe v Avto-opydvoon Kot T ZvvEpyeln
Movoikadv Opydveov kot Movowng Avtilnyme. ‘Exet avamtdéer Sdpopa  epyodeio
Aoyiopkov, Omo¢ to Digital Guitar Workshop (digitalguitarworkshop.de) vy tov
TPOGOOPICUO  TOV NYOV HIOG EIKOVIKNG KAOOWKNG KiBdpog pe pebddovg @UOIKNG
povtedonoinong. Exet moAvdpiBpo dnpocievpévo £pyo kot eivar 0 EMKEPAANG GUVTAKTNG TNG
oepdg Pipriov Current Research in Systematic Musicology otov ekdotikd oiko Springer.
Y11 povoypagieg tov mepilapPavovion to PiPiic Springer Handbook of Systematic
Musicology (2018), Computational Mechanics of the Classical Guitar (Springer 2005)
kot Nonlinearities and Synchronization in Musical Acoustics and Music Psychology
(Springer 2013). Q¢ EbvopovcikoArdyog, Oieldyet épevva mediov otn Miovudp, v
Kopmrotln, v Kiva, v Ivdio kot ) Zpt Advka. Eivar eniong povowog kot cuvBEng ko
éxel dnuootevoet CD omv €ledbepn OVTOGYESIOOTIKY KOL MAEKTPOVIKN HOVGIKN KOO®DC
emiong Ko o€ povoikd €idn émwg Fusion kot Rock.
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http://rolfbader.de/
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