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Bio peoakyii

Bicimnaoysame uucno ,, Emunomysuxu’” npucssiuero 100-piuuto eudamuoco
emuomysuxonoea Bonooumupa I owoscvkoeo (1922—1996), npeocmasnuka nvsis-
cbKoi munonoeiunoi wikonu, sikuti y 60-x pp. XX cm. akmusno nposaous nedaeo-
2IUHY ma HayKogy OisAnbHicmb y cminax Jlvsiecwvkoi koncepeamopii. Besnocepeo-
HbO Yb020 Nepiody 1020 pobomu CMOCyEMbCsl OCMAants nyoaikayis 3 pyopuxu
cmyoii, 0e Jlina Jlobpsincbka nooae npomokoi 062060penHst Ha ICMOPUKo-meo-
pemuunill kagedpi eiokpumux ypokxie nedazoea 3 ,, Hapoonoi mysuunoi meop-
yocmi”. OCHOBHY Jic IHOPMAaYTIo PO BYEHO20 BUKIAOEHO 6 NePULill PO38IOYi, SIKY
nideomyeas 1o2o yuenb ma 00CiIiOHUK 00pooKy — Bonooumup Ilaciunux.

Hacmynui cmammi yiei orc pyopuxu, He3eadxcaiouu me ujo 0eMOHCMpPYIOms
poamaimy 3a memMamuroio ma 2eoepagicio asmopie Kapmumy, 00HaK max i iHaK-
wie BUABTAIOMbCA OIUZLKUMU 00 NO2TA0I6 Ma KOHKpemuux nanpayioéans B. To-
ULOBCHKOZ20 3 U020 PISHOOIYHUMU IHMeEpecami 8 MUCMeYbKIll ma HAYKOBIl cghepax.

Cepeo inuozo — i3 11020 HAUBIOOMIUUX NOCTIOOBHUKIG, HUHI OYLIbHUK NbBI6-
cbkoi munonoziunol wikonu boedan JIykaniok nyonikye 3a6epuleHHs Hapucy-Ounmu-
Xa (nepwia vacmuna —y nonepeonbomy yucii ,, Emnomysuxu”’) npo icmopiio mpbox
BU3BONLHUX NICEHb, 30KpeMa npo nonyiaApHy menep ,, Ot y 1y3i uepeona kanuHa”.

Tlepwa i3 060x ymiwgenux y 30ipyi 3apyoiscHux cmametl UCSINIIOE NOCHYN
HAWUX y20pcoKux Koiez y yaputi KibepHemuyHoi emHoMy3uKono2ii — Kio108020
Hanpamy 6 naykositl pooomi B. I owoscvkozo. ¥ pozeioyi Mamiac bons oemoncm-
Pye pe3ynvmamu GUKOHANUHA AHATIMUYHOT NpoSpamu CMeopeHHs Yugpogozo 0o-
CIOHUYBKO20 CEPedosuIyd 3a OONOMO2010 WMYHUHO20 iHmenekmy. 3a80aKu ybomy
30ILICHEHO neputi, 0OHAK OOCUMb 8A2OMI KPOKU 000 KOMN TomepHol Kiacugika-
Yii' yeopcovKol HapoOHOT My3uKU, 30KpemMa HA Pi6HI GUPOOILEHHS ANOPUmMMie ma
be3nocepednboi anpobayii aHanimuuHo2o cnocody nopsaoKyearHs Menooill.

Tonvcovka docnionuys Jorcoanna Cypma y noOauiti emHoopeanonociytill po3-
8i0Yi xapaxmepuzye ckpunkosy mpaouyito Llenmpanvroi [Tonvwi — ocobrusocmi
HOMEeHKIamypu 8I0N08IOHO20 penepniyapy, NoC1y208YIOUUCH IHOopMayieto 8i0 1o-
MupbLox HapoOHux my3ux iz Padomwunu ma ii okonuyo.

i Hacmynni cmyoii deMOHCMpPYOmMb pe3yibmamu munoLo2iYHux 00Ci-
0d1cetb HapOOHUX NiCeHb — 1je OOHO20 BAICTUBO20 HANPAMY 8 HanpayioeanHsx B. I'o-
woscoroco. Biooma kuiecoka docnionuys Ipuna Knumenxo, i3 enacmusum it ma-
Kpoapeanoziynum nioxooom, 30cepeodicyc y6azy Ha 3aKOHOMIPHUX MUNONOSTUHUX
A6uwax abo i HABNAKU — HA 30HAX IX NYCMKU Y MeHCAX 2ANUYbKUX 3eMeNb, YUM
3akaaoace niorpyHms 0 NOOAALWUX KYAbIYPO2eHemuyHux cnyoiu. Monooa nv6ie-
cbka docnionuys Kamepuna Kynoyw 0inumscs 3000ymKkamu pemenbHo20 GUGUEH-
Hs nicennoi Kynbmypu eonuncvkozo cena Ocmpis, npedcmasusuiy 0emanbHuil Ha-
PUC NPO MY3UUHO-eMHOSPADIYHY Tl MUNONOTUHY KAPMUHU MICYE8020 8eCLIIAL.

Tleoacoeiuna pybpuxa micmums 81achy HaguaibHy npoepamy Jlapucu Jly-
Kawienko i3 npeomema ,, Lonvkropusm”, Ky ocw yoice KilbKa poKie yuena anpo-
bosye y cminax JIHMA. Aémopka akyenmye He mak Ha meopii npeomema, sK Ha
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npaxmuyi HapooHo2o cnigy, bepe 00 yeazu HU3KY 0COOTUBOCIEN K CAMO20 AU,
mak i tlo2o cyyacHoi inmepnpemayii'y 8mopuHHOMY cepedosutiyi.

Tpemio yacmuny HayKo802o 30ipHUKA cK1adae 60K peyensiil, 0eni0ie ma
nogioomnens. Ilepwa iz npononosanux peyensiii asmopcmea Okcanu Kyzvmenro
cmocyemucs nedazoziunozo 0opooky Dinapema Koneccu, 30xkpema iio2o yuigep-
CUMEMCbKO20 TEeKYIIHO20 KYpCy 3 ,, VKpaitcbkoeo ghonvkaopy ™, saxuil ynopsokyea-
aa 6 okpemy KkHuey npogecop Ipuna Joseanok. Lle nuwe yacmuna naguansuozo
Mmamepiany akademika (08a 30wumu i3 mpuHaoysamu), wo noe a3ana iz meop-
Yicmio KaneHoapHo-o00psA008Ux ma ce30HHO-mpy006020 Yukuie. IHwa peyensisi
cmyOdenmxu 1b8i6cvbkoi kapedpu mysuunoi gonvrropucmuxu €seenii Kpomnomuu
30cepeddicena na subpanux npayax Muxaiina Muwanuua — 8i00M020 166i6CbK020
mpauckpunmopa il neoazoea. Came yi OCHOBHI acnekmu npeocmaesieHo y Hese-
JUYKIT KHU3E, W0 NIOCYMOBYE NAIOHI O0POOKU A8MOPUMEMHO20 eMHOMY3UKONL02d.

Y pyopuyi nogioomnenv npueepmae ysacy akmyanivHa [pyHmogHa nyonikayis
Amnopis Bosuaka — ¢inonoea, a numi, 3a nokaukom uacy, conoama 3CY. V uiii oe-
MAILHO BUCBIMIEHO NPOYEC eKCMPEHO020 KONIIOBAHHS — 34 100 S3H020 CHPUAHHSL
AMEPUKAHCHKUX KOe2 — Y XMapHe cepeoosuiye He3liueHHUX Mamepianie yKpain-
CHKUX POTLKIOPUCTIIG, 00 Y020 CNOHYKANA YbO2OPIUHA POCIUCLKA 60CHHA A2PeCis.

Kinvka nacmynnux nogioomnens cmocylomvcs HAyKOGUX KoHgepenyitl, ujo
6i00ynucs 6 YKpaini ma 3a KOpOOHOM i 6 SAKUX YHACHb 351U TbBIBCHKI eMmHOMY-
sukonoeu. Onvea Konomueys nobysana na npecmuoichitl kongepenyii ICTM, wo
Yb02o poky npoxoouna na 6asi Incmumymy mysuxonoeii' y Jlicaboui (Ilopmyea-
7i5) I 0e oKkpeme 3aciOanHsa 6Y10 npucesauene memi GiliHU Ma My3uKu, a omoice,
He OMUHYIU Y8a2010 U POCIICLKO-YKpaiHCbKoi 6itinu. [l]e 00na nosaxcua mixcHa-
POOHA KOH@hepeHyis Ha 6anaony memamuxy ei0dyiacs ¢ Anbauii, npo wo nuwue
Jlapuca Jlykawenko. Pazom 3 Ipunoio [oseanox ma Jlinow Jobpancokorw 6oHu
00CmOTHO NPeOCMaguiy HaNPAYIOE8aHHsL TbBIGCHKOI WKOU 6 yapuni gixcayii ma
ananizy eniunoi mpaouyii. Yepeosuil emomy3uKo3HA8UULl cumMnosiym y /[ninpi
suceimieno 6 oonuci Bikmopii Apmonu. Ll konghepenyis npouuiia y KoHmexc-
mi IUMOBCLKO-YKPATHCLKUX HAYKOBUX 36 SI3KI8, MOMY W0 came i3 Yux Kpain 6yno
npeocmasieno Haubivbule 00nos8ioauis.

3Ho8y orc nocmami sinapa cmocyemucs nosioomnents HApemu Ilasniea, saxuil
nuwe npo 06i nodii Ha yecmo 100-piuua B. I 0ut08cbKk020 — MidHCHAPOOHY HAYKOBY KOH-
hepenyiio 6 Youceopooi ma cesmrosuii konyepm y JIvosi. Ocmanne nogioomaeHHs
nioeomysanu cmyoenmxu JIHMA Jlinia I'anywescorka ma Onvea Miuyoa, onucasuiu
uep2o8y MONOOINHCHY eMHOMY3UKONLO2IYHY KOHpepenyito y cminax Hautoi Akademii.

Baseputye po30in nybrikayiil HeKpoioe npo 8i00M020 emMHOMY3UKONO2A CYUaAC-
nocmi Cogiro Ipuyy, y axomy npo Hei' menio 6i02yKyemucs 6a2amonimuin onusb-
KUl COpamuuk, nposioHuti KUiscbKkutl emuomyzuxonoe Anamonitl leanuybkutl.

Tpaouyiiino Hanpuxinyi 30ipHuUKa HABEOEHO XPOHIKY OCHOBHUX NOOJIll 3a NO-
MOYHULL PIK.

3aysasicenns i npono3uyii nPOCUMo HAOCULAMU HA e-NOWmy pedaxyii abo
be3nocepedHbo asmopam nyonikayii.
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Dr. Matyas Bolya is an Associate Professor at the Liszt Ferenc Academy of Mu-
sic (Budapest) as Head of the Folk Music Department, and coordinator of the
plucked string instrument division. Since 2014 he has been a research fellow at
the Institute for Musicology (Budapest)' as digital transition coordinator of the
Folk Music Archives. He founded the Folk Music Research Group at the Liszt
Academy in 2022. His main field of interest is Hungarian folk music, the history
of its research (with focus on the instrumental music), describing the musical
folklore phenomenona with the help of database tools, the history of Folk Music
Archives, folk music classification through artificial intelligence, modern plan-
ning processes from archiving to publishing, as well as the influence of the tech-
nical background on the research methodology>.

Liszt Ferenc Academy of Music (Budapest) bolya.matyas@zeneakademia.hu
RCH Institute for Musicology (Budapest) bolya.matyas@abtk.hu

My research focuses on creating an Al-supported Digital Research Environment
(DRE) that helps analysing and systematizing folk music tunes with the help of the
latest information theory and database management results. The study may be ex-
tended to the entire source material accumulated by researchers so far, thus inte-
grating Hungarian ethnomusicology results of the last hundred years. In this way, new
dimensions of structural analysis open up and a large amount of information can be
processed that already exceeds the limits of human musical memory.

Previous computerized music analysis experiments in Hungary have inadequate-
ly defined the role of artificial intelligence. In our case, the Al-supported digital en-
vironment that is the subject of the research does not work independently, because
the researcher’s scientifically abstract thinking, preferences, and the recognition of
characteristic melodic elements cannot yet be replaced by computer data processing.

Crucial goal of the research is to precisely define the researcher’s role in musi-
cal data processing. Thus the attitude of researchers rejecting software support may

! The institute previously belonged to the Hungarian Academy of Science, currently it
belongs to the ELKH (E6tvos Lorand Research Network).

2 List of publications: MTMT. Hungarian Scientific Bibliography. URL: https://
m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10063399 (Access: 23.10.2022).
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change in favour of actually using our digital framework. For the first time in Hungar-
ian folk music research history, a detailed and documented digital research environ-
ment can be created, integrating the useful, relevant software tools. We can map out
data entry problems and define the standard format of the musical data suitable for
mass input and analysis. If possible, we will replace the previously widely used op-
tional data with scalable data to have a broader range of parametrization and search
options, and their free combination allows us to study new scientific models. With
DRE, the validity range of the previous scientific musical classification can be more
precisely specified and the processing as well as classification of unreported melodies
and the process of type creating can be significantly accelerated.

The most significant debate in the previous research has been the dataset speci-
fication of analyses. I am convinced that only similarly processed tune-data-elements
can be compared, so one of the most critical tasks is to determine the input data’s
standard format and information density. As a first step, the digital conversion of the
musical manuscript needs to be solved. International research has mainly led to results
in the recognition of printed music, some of which can be used in the project, but
many new developments are also needed.

Keywords: Al-supported Digital Research Environment (DRE), Optical Music
Recognition (OMR), Musical Manuscripts, Hungarian Folk Songs, scientific musical
classification, ethnomusicology, digital archives, folklore database.

Introduction’

The focus of the three-year research programme is the development
of a digital environment supported by artificial intelligence to facilitate
the analysis and systematisation of folk music melodies, based on the
experience of Hungarian folk music research and the latest results of in-
formation theory and database management. In this article, I present the
main issues and first results of the programme, which was launched at the
end of 2021 [Bolya 2021-2024]. This research support software environ-
ment uses digital melody databases and Al as a tool, with musicology as
the conceptual framework. By integrating the research results of the last
one hundred years, the study can be extended to the entire source material
accumulated by our predecessors. In this way, by leaping orders of mag-
nitude, it is possible to process a vast amount of information that already
exceeds the limits of human musical memory.

The first ethnomusicologists, working with a truly modern method-
ology all over Europe, became interested in questions of the systematisa-

! This article is a transcript and edited version of a presentation given at the NETWORK-
SHOP 2022 national IT conference in Debrecen, 22 April 2022. The presentation is avail-
able here (in Hungarian): URL: https:/prezi.com/view/4WH6mWduD8DuUHyiwKOp/
(Access: 23.10.2022)
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tion of melodies. This fitted in well with the prevailing intellectual cur-
rents of the turn of the 19th and 20th centuries: the thousands of melody
data collected by Hungarian researchers were sufficient for valid studies
and at the same time satisfied the factual and systematic demands of posi-
tivism. This was complemented by the influence of the theory of evolu-
tionism, which can also be traced in the research of music as an integral
part of general human culture; it drew successive epochs, gradual changes
on the blank pages of Hungarian folk music history.

The primary — and practical — aim of the systematisation endeavours
was to register the vast paper collections, as only then could they become
effective research aids. Our first ethnomusicologists were, in addition to
being researchers, highly qualified musicians, so the need for a synthesi-
sing scientific concept soon emerged, alongside the development of the
necessary principles of registration. Thereafter, the two activities — regis-
tration and systematisation — ran in parallel; the researcher’s habitus, fo-
cus and work ethic determined the degree of completion and the afterlife
of these scientific constructs.

To be able to find a principle for melody sorting, it was first neces-
sary to break away from the methodology of linguistics. At the turn of the
century, it seemed obvious that the sorting of melodies could be done on
the basis of textual analogies. This thought barrier was due to the fact that,
thanks to centuries of library practice, there was much greater experience
available in the systematisation of texts and textual information. Howev-
er, sorting the initial tones of melodies by height, based on the analogy of
the alphabetical order, was not successful: experience had shown that the
beginning of melodies simply did not give a character pattern and could
not be used as a grouping element [Scheurleer 1899-1900, p. 219-2207".

The solution in short: the vast majority of folk songs are arranged in
lines, and the sequence of numbers describing the relative position of the
end notes is a unique identifier that is already suitable for forming larger
arrays and establishing kinship relations. To this end, the melodies were

! The need for sorting from a musical point of view is well illustrated by a call for
entries in 1900; the translation of the call is: “What is the best method of sorting folk
and popular songs by their musical (and not textual) characteristics, in a dictionary-
like manner?” The two approaches are perfectly reflected in the two entries received.
The Viennese music historian Oswald Koller used the initial notes of the melodies as
the basis for sorting, using the dictionary alphabet as a model. The other applicant was
Ilmari Krohn, a Finnish composer whose idea was further developed by Béla Bartok
and Zoltan Kodaly and applied to the arrangement of Hungarian folk songs.
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transposed to a common root note for ease of comparison and, as the
methodology evolved, further investigative aspects and technical princi-
ples of sorting, not detailed here, were introduced, from syllable number
through rhythmic patterns to generalisation of melodic lines.

Background

I published results serving directly as a basis of our research in a
separate volume entitled Information Theory and Hungarian Folk Music
Research [Bolya 2019]. In the research phase, closed by compiling the
book, I examined the most important stages of sorting of Hungarian folk
music with the help of information theory, collected aspects of melodic
analysis, grouped them, then examined earlier sorting principles accor-
ding to the unified system of criteria thus developed, and finally formu-
lated the sorting sequences. The different scientific models thus became
comparable, emphasis of creator’s intentions became clear and it became
evident at which stage of the system designing process the systems under
study were at.

Several databases can be considered as precursors of my research
programme [Bolya 2014; Bolya — Both — Kukar 2019; Both et al. 2018,
Bolya — Both et al. 2021], the most important being the Sound Archive of
the Institute of Musicology [Bolya 2019/2020/2020/2021, 4th edition],
which has already completed its fourth phase of development in 2021.
The Sound Archive is not only a precursor but also the primary source da-
tabase for the research. The freely accessible, vast database' also contains
music descriptive data, with a multidimensional referencing system lin-
king metadata to sound recordings, transcriptions, paper documentation,
geocodes and time codes.

International literature of the topic is much richer than Hungarian
language one. Digital musicology is seen as part of digital humanities,
now considered traditional abroad [IMS Study Group “Digital Musicol-
ogy”’; Collections of articles on Frontiers]. Nevertheless, there is a dichot-
omy in this field: while many results of theoretical research are presented
in projects and articles [Blot et al. 2017; Paulus — Miiller — Klapuri 2010;
West et al. 2010; De Roure et al. 2010; CHARM 2009 etc.], these results
are rarely integrated into the search and analysis modules of large data-
bases [Glaubitz 1996-2013; Bergel et al. (n.d.); Toiviainen — Eerola 2004;
British Library Sounds 2020].

! Around 200,000 tunes, representing 12,000 hours of recordings.
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Objectives of the research

In the field of scientific modelling of the systematization of melo-
dies, we have relied mainly on the musical memory of a few outstan-
ding researchers and have mostly used empirical methods for musical
type creation. Bartok, Kodaly, Jardanyi, Dobszay and Bereczky' built up
their systems on the basis of patterns they had intuitively perceived by
studying thousands of melodies, and so they established the justly world-
famous Hungarian analytical folk music systematics. A comprehensive
study of the Central Folk Music Collection, containing nearly 250 000
melodies and serving as the archival background of their research, how-
ever, is beyond the limits of human memory.

Today, the combined capacity of computerized data processing and
the constantly evolving technology can help advance the methodology.
This allows us to extend the scope of sorting melodies and to perform set
analysis and statistical analysis based solely on descriptive data, indepen-
dently of the scientific structures that have strongly dominated previous
research thinking.

I believe that the research programme described above is able to inte-
grate the results of the last hundred years of Hungarian folk music research
by creating a digital research environment, and that the study can thus
be extended to the entire source material accumulated by our predeces-
sors. In this way, new dimensions of structural analysis open up and a
large amount of information can be processed that goes beyond the limits
of human musical memory. Previous attempts at computer-based melodic
analysis have not adequately appreciated the role of artificial intelligence.
In our case, the Al-assisted digital tool that is the subject of this research
does not work independently, since the scientifically abstract reasoning,
weighting and identification of the dominant melody-forming elements by
the researcher cannot yet be replaced by computerized data processing.

Processing steps

An important objective is to precisely define the place of the re-
searcher in the process of melody data processing, what also may soften
the attitude of researchers who basically reject software support. For the
first time in the history of Hungarian research, a well-documented digital

! Famous Hungarian Folk Music Researchers: Béla Bartok (1881-1945), Zoltan Ko-
daly (1882-1967), Pal Jardanyi (1920-1966), Laszl6 Dobszay (1935-2011) and Janos
Bereczky (1942-).
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research support environment can be created, integrating software tools
that can be utilized for folk music research. We will explore problems of
data entry, and will define a standard format for mass melody data input
and analysis. We will replace the previously used optional descriptive data
with scalable data where possible, providing a wider range of parameteri-
sation and search possibilities; their free combination will also allow the
testing of scientific models not yet tested. The tool will also allow to bet-
ter define the range of validity of previous scientific melody systematiza-
tion attempts, and significantly speed up the processing and classification
of unsorted melodies, as well the work of type creation.

The most controversial factor in the experiments so far has been the
database of analyses. I am convinced that only melody database items with
similar processing can be compared, so one of the most important tasks is
to define a standard format and information density for the input data. At
present, artificial intelligence is not able to recognize the correlation be-
tween a simplified melody skeleton and a richly ornamented melody vari-
ant with a different syllable count and a scientific level, detailed notation.
Even within the profession, the recognition of such a melodic relationship
is often controversial, indicating that researcher subjectivity — well under-
stood and scientifically justified — plays an important role in modelling. In
parallel, we will explore the problems of data input and define a standard
format for melody data (i.e. time-pitch function) suitable for mass input
and analysis.

As a first step, the digital conversion of the manuscript melody notes
needs to be solved. International research has mainly led to results in the
recognition of sheet music, some of which can be used in the project, but
many new developments are also needed. This will be followed by the defi-
nition of the melody skeleton — an area where Al may be of help — and the
creation of the melody database, and finally the development of a digital
environment for comparative analysis. [ will report on these phases later on.

Optical score recognition

Recognition of sheet music, i.e. the conversion of digital image for-
mats into digital audio information (Optical Music Recognition) [Bain-
bridge — Bell 2001; Rebelo — Ana — Fujinaga — Ichiro — Paszkiewicz — Fili-
pe etal. 2021] is a dynamically developing field with a number of software
solutions available on the market today. Music is, in simple terms, a time-
pitch function, the visual representation of which is the musical score. It is
important to emphasise that the graphical placement of the symbols ex-
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pressing the sound value does not correspond to the sound value, nor is it
proportional to it. The reason for this is readability, as the graphic image
would be too disorganized if time units were also respected. Thus, the
practical representation of music as a function does not conform to math-
ematical rules, and this will be an important element during coding.
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Fig. 2. Note Spacing

The process of sheet music recognition is inadvertently compared
to text recognition, but there are many important differences. Although
the symbol system of general musical notation, not counting instrument-
specific symbols, consists of relatively few symbols, their placement and
combination determine the interpretation. Music notation therefore has a
specific grammar, without which decoding is impossible. Character rec-
ognition, on the other hand, does not go beyond the identification of let-
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ters and words, i.e. it is a one-dimensional reading of information adapted
to the baseline reference.

But what about manuscript scores? Decoding musical information
is a complex task not only for algorithms but also for a musician. It fol-
lows that handwritten sheet music is necessarily more accurate than a
handwritten text. An illegible word does not prevent further interpretation
of the text; knowledge of the language and context triggers an automatic
correction process in the reader (i.e. not necessarily by the decoding pro-
gram). Music without semantics, however, is meaningless. If, for exam-
ple, a musician cannot decide whether a note falls on a line or between
lines, the decoding process is interrupted. But there is no doubt, that in the
case of manuscript music, simplifications to speed up writing and viola-
tions of grammatical rules are often encountered.

Problems arising during the processing of manuscripts

In the past 120 years of Hungarian folk music research, nearly 200
000 manuscript records of varying degrees of detail have been written.
Why is it important to digitise these at a time when software-based sound
recognition and processing is developing at an almost unimaginable pace?
The question is legitimate and it is certain that these two data collection
methods will meet at a later stage of research. These records are time cap-
sules in which the scientifically abstract thinking of the researchers of the
given time can be traced. By processing these manuscripts, the irreplace-
able experience of generations of researchers can be channelled into the
data analysis process.

This brings us to the first practical task, which is to establish the right
ratio of Al to human resources in the processing. Since the structure and
mark-up of manuscripts are not uniform, some tasks cannot be left to ma-
chine algorithms. More specifically, the development effort would not be
proportional to the expected result. Examples of such elements, which are
crucial for analysis, are the recognition of melody articulation, the iden-
tification of lines, the decoding of abbreviations and the definition of the
analysis area. After studying thousands of manuscript transcriptions, the
following typical factors that make decoding difficult were identified: 1)
the different types of simplification, which have become widespread due
to the need to save paper and to speed up work; 2) several melody data
in one image; 3) identification of the area containing useful information'.

' See Appendix for examples.
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Plans

It can be concluded that previous attempts at computer-based melo-
dy analysis have not defined the role of researchers and artificial intelli-
gence properly, and this has led to mistrust towards such initiatives on the
part of folk music researchers. Hopefully, our research will resolve this
contradiction by maintaining researcher control and allowing everyone to
freely try out the tool even at the development stage.

Our research will help to draw a more distinct line between Al and
researcher roles, and allow for analyses that go far beyond human musi-
cal memory. The results will extend the reach of Hungarian folk music
research into the field of non-strophic material and instrumental music as
well. The system being developed will be able to process any kind of folk
music database, and international cooperation will also make it possible
to compare different music cultures. By means of the help of information
technology new dimensions of structural analysis will open up and pro-
cessing of large amounts of information will be possible.

Results may also be useful in the training of researchers, as the in-
terface can be used to learn the well-recognised analytical thinking of
Hungarian folk music research. By generalising the experience, at a later
stage, research may be extended to the study of larger musical units found
in other genres, as well as towards interdisciplinary collaborations. In the
longer term, the tool is also likely to attract international interest, as there
is currently no comparable complex software support for melody analysis
on the market.
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O0podKka pyKONMCHUX TPAHCKPUNLI YTOPCHKUX HAPOJAHUX MiceHb y Hud-
POBOMY cepeoBHINI 32 MATPUMKH IITYYHOIO iHTEJIEKTY

[IpomoHOBaHa CTAaTTS BUCBITIIIOE AOCIHIIKEHHS TPUPIYHOT HAyKOBOT POTPaMH,
[0 CTIPSIMOBAaHA HAa CTBOPEHHS IH(POBOTO IOCHiITHUIIBKOTO cepenosuina (Digital
Research Environment) 3a miaTpUMKH IITyYHOTO iHTENEKTY, 100 CIIPHATH aHATi30B1
Ta CHCTEMaTH3allil HapOJHUX MEIIOIi Ha MiICTaBi CIaJKOEMHOTO IOCBITy YTOPCHKOT
STHOMY3HKOJIOT1] Ta OCTaHHIX Pe3yNbTaTiB Teopii iH(opmaii i ynpasBriHHS 6azaMu
JaHKUX. Pernpe3eHTOBaHO OCHOBHI T€3H Ta MEpIi Pe3yJIbTaTH IPOrpaMu, BIPOBAIKE-
Hoi Hanpukiami 2021 poky. Lludpose nociaigHUIBKEe cepelOBUIIE BUKOPHCTOBYE
0a3u nJaHuX omHM(POBAHUX MENOMiH SIK pecypc, MITYYHUH 1HTENEKT SK IHCTPYMEHT, a
MY3HKO3HABCTBO SIK KOHILIETITYaJIbHY OCHOBY.

! Cnucok ny6nikauiii: MTMT. Yropcbka HaykoBa 6i6miorpadist.
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JloCIiUKeHHSI TAKOXK IPYHTYETBCS HA HassBHUX MDXKHAPOJHUX PO3POOKAX, y SIKMX
Hu(ppoBEe MY3MKO3HABCTBO TPAKTYIOTH K YaCTUHY LHU(POBOT r'yMaHiTapHOT HAyKH.
Boanouac y wiif raiysi icHye TUXOTOMIs: Xo4a y IPOEKTAX 1 CTATTSAX OIMCAHO Oararo
Ppe3yJbTaTiB TEOPETHYHUX JOCII/IKEHb, OHAK iX P1JIKO IHTErpyIOTh Y MOy OIIYKY
Ta aHaJIi3y BEIUKHUX 0a3 JaHHX.

JleranbHo 6a30Bi pe3ynbTaTH JOCIIPKEHHS OIyOIikoBaHO B MOHOTpadii iy Ha-
3B0I0 ,,Teopist iHopmarlii Ta JOCIiPKEHHs yropchKoi HapoaHoi My3ukn” [Bolya 2019].
VY KHU31 IpoaHai30BaHO HAMBAXKIIMBIILI eTany Kiacudikanii yropcbkol HapogHOI My-
3MKH 3a JIOIOMOTOr0 Teopii iHdopmalrtii, 3i0paHo Ta 3rpynoBaHO aCMEeKTH MEJIOIHYHOTO
aHaJII3y, IIePEeBIPEHO iX BIIIOBIAHICTD €UHIN CHCTEMI, OT)KE, TAKHUM YHHOM pO3poliie-
HO KpHTEpii Ta 0CTaTOYHO CHOPMYIILOBAHO MOCIIJOBHOCTI COPTYBAHHS MEJIOJIH.

V raiy3i HayKOBOTO MOJICJIIOBaHHSI CHCTEMAaTH3aLlii MeJIOAIiH y35TO JI0 yBaru 10-
CBIJ] KIJTBKOX BHJIATHHX JOCIITHHUKIB 1 311€01bIIOI0 BUKOPUCTAHO EMITIPUYHI METOIH
cTBOpeHHs My3u4yHuX THHiB. baprok, Koxai, Spnani, JloOmait i bepernpkuii modyy-
BaJIM CBOi CUCTEMH IHTYITHBHO, BUBUAOYM THUCSUi MEJIO/IH, 1 BIITAK CTBOPIIIH BCEC-
BITHBO BIJIOMY YTOPCBKY HapOAHOMY3UUHY aHAJITUYHY CUCTEMATHKY.

CporoziHi KOMOiHOBaHa MOTYKHICTh KOMII'IOT€PH30BaHOT 0OPOOKH IaHUX 1 TeX-
HOJIOT{, 110 TTOCTIHHO PO3BHUBAIOTHCS, MOXKYTh JIOIIOMOI'TH BIOCKOHAJIHTH METOMO-
noriro. I{e nae 3mory po3mupuTu cepy COpTyBaHHS MEJIOiH, BUKOHYBAaTH aHai3
Ha0OPIB 1 CTATUCTUYHMIL aHAITi3 BUHATKOBO HA Ii/ICTaBi ONMMCOBUX JIaHUX, HE3aJIEIKHO
BiJl HAYKOBUX KOHIICIIIIiiA.

[MonepenHi eKCIIEpUMEHTH 3 KOMII' I0TEPU30BAHOTO aHANi3y My3UKHU B YTOPIINHI
HeaJIeKBaTHO OIIHIOBAJIM POJIb IITYYHOI'O IHTEJICKTY. Y HaIIOMYy BHIIAJKOBI udpose
CepeIOBUIIE 3 MIATPUMKOIO LITYYHOTO IHTENIEKTY, SIKE € IIPESAMETOM JOCIIKESHHS, He
MPAIIOE CAMOCTIHHO, OCKUTBKH HAYKOBO-a0CTPAKTHE MUCIICHHS TOCIIIHUKA, YIIOI0-
0aHHs Ta PO3IIi3HABAHHS XapaKTEPHUX MEJIOIUYHUX SJIEMEHTIB IIOKH 110 HE MOXYTh
OyTH 3aMiHEHI KOMII IOTEPHOI0 00POOKOO JaHHX.

HaiiBaykJIMBILIMM IIPEAMETOM JIMCKYCIl B ITONEPEIHIX JOCHIIIKEHHIX Oyra crie-
mudikanis Habopy raHuX [uis aHanizy. O4eBHIHO, 1110 TOPIBHIOBATH MOYKHA JIUIIIE OfI-
HaKOBO 00pOOJIeH] My3H4HI €IIEMEHTH, TOMY Cepesl HallBayKJIMBILINX 3aBIaHb — BU3HA-
YHUTH CTaHAApPTHHUH (opmart Ta iHdopMaLiiiHy IUIBHICTD BXIIHUX JaHUX. SIK nepiuuii
KPOK — IOTPiOHO BUPIMINTH [I(POBE NEPETBOPEHHSI HOTHOTO pyKONHCy. MiKHapoHi
JIOCTI KEHHSI 371e01TBIIIOT0 AT PE3YJIbTaTH B PO3Mi3HABAHHI HOTHUX 3HAKIB, JICSKI 3
SIKHX MOYKHA BUKOPHCTATH Y ITPOEKTI, OJJHAK IIIe HEOOXiJHO YNMaIO HOBUX PO3POOOK.

[MpukiagaMy BUpIIANBHUX JUIS aHAJII3Y €JIEMEHTIB € PO3Ii3HaBaHHS apTHKY-
il Menonil, ieHTugiKawis psIKiB, 1eKoayBaHHs abpeBiaTyp i BU3HaueHHs chepu
anaiizy. [Ticist BUBYEHHS THCSY TPAHCKPUIILIH PYKOIHCIB OyJI0 BUSIBICHO HACTYII-
HI TUMOBI (haKTOPH, 10 YCKIIAJHIOOTh ICKOMYBaHHs: 1) pi3Hi BUAM CHOPOIICHHS, SIKi
HaOyJIM MOLIMPEHHS Yepe3 HeoOXiAHICTh SKOHOMIT Tarepy Ta MPUCKOPEHHs poOoTH;
2) KiNbKa JaHUX MEJIOAIT B OZIHOMY 300pakeHHi; 3) BU3HAYCHHs c(epH, 110 MICTUTD
KOpHUCHY iH]opMartiro.

OcraTro4yHa MeTa IOCIIKEHHS [0JIsIrac B TOMY, I100M TOYHO BH3HAYHUTH POJIb
JOCHITHUKA B 00poO0Ii My3udHUX AaHuX. OTKe, CTABICHHS TOCIIIHUKIB, SKi BiIMOB-
JISIFOTBCSI BT MIATPUMKH ITPOTPaMHOI0 3a0e3MeYeHHsI, MOXKE 3MIHUTHCSI Ha KOPHCTh
(haKTHYHOTO BUKOPHCTAHHSI IIPOIIOHOBAHOI IIM(POBOI cucTeMu. Yiepiue B icTopii 1o-
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CITIKCHb YTOPCHKOT HAPOIHOI MY3HKH MOXHA CTBOPHUTH JICTAJIbHE Ta 3aJ0KyMCH-
TOBaHE U(POBE MOCIITHUIBKE CEPEIOBHIIE 3 IHTETPALIIEID KOPUCHHUX BiMOBITHUX
porpamMHuX 3aco0iB. BuzHavaroThcst mpoOiieMy BBEACHHS IaHKX 1 CTAaHIAPTHUI Qop-
Mar MY3WYHUX JaHUX, IPUIATHHUX JJIsI MACOBOTO 3allpOBAJDKCHHS Ta aHawi3y. 3amiHa
paHillle MUPOKO BUKOPUCTOBYBAHUX OMI[IOHATIBHUX JAHUX PO3MIUPECHUMH JaHUMU
JIaCTh 3MOT'Y OTPHMATH IIUPIIKi Jiara30H mapaMeTpu3ailii Ta mapameTpiB MOMIYKY, a
X BiJIbHE MMO€HAHHS ONTHMI3y€ BUBUCHHS HOBUX HAyKOBHX MOJICIICH. 32 IOTIOMOTOI0
cepenoBuina MU(POBUX JOCHIHKEHb MOXKHA OLIbII TOYHO BU3HAYUTH Jiara3oH 3a-
CTOCYBaHHsI IIONEPEAHBOT HAYKOBOI My3n4HOI Kiacuikanii, a 00poOKy, sk i Kitacudi-
KaI[ifo MO/, MO)KHA 3HAYHO TIPHCKOPHTH.

Kmouosi crosa: nudpose nocniguuibke cepenosuiie (IIJIC) 3 miarpuMkoro
HITYYHOTO 1HTEICKTY, ONTHYHE po3mizHaBaHHs My3uku (OPM), My3uuHi pyKomucH,
YTOpCBKi HApO/IHI MiCHI, HAYKOBa My3H4Ha KiacH(ikallisi, eSTHOMY3HKOJIOTisI, IU(POBi
apxiBu, 0a3a 1aHux (GoIbKIOPY.

Cmamms Haoitiuna oo pedxonecii 10 nucmonada 2022 p.

The article (project no. 137969; Al-supported Digital Research Environment for the
Classification of Folk Tunes) has been implemented with the support provided by
the Ministry of Innovation and Technology of Hungary from the National Research,
Development and Innovation Fund, financed under the PD 21 funding scheme.

APPENDIX

Explanation of abbreviations necessary for the identification of manuscripts
published in the Appendix:
AP — Abbreviation for Akadémiai Pyral (Academical Pyral), an identifier of the
custom-made records in the Folk Music Archive of the Institute for Musicology.
The abbreviation refers to the rights holder of the collection (Hungarian Academy
of Sciences) and the French company Pyral, which provided the materials and
technology. According to archival practice, when collecting folk music or folk
dance, technicians copied music originally recorded on tape to special lacquer
discs. Researchers used these discs, known as ‘torture copies’, to note down the
recordings and usually cited the AP number as the source in their publications.
BR — prefix to the inventory number of the Bartok System
D — Webster wire (magnetic sound carrier)
Mg — magnetic tape (magnetic sound carrier)
MH - phonograph cylinder owned by the Museum of Ethnography (Budapest)
ZTI — Institute for Musicology (Budapest)
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Fig. 3. Simplifications 1: For a variant, only the deviation is indicated
Archive ID: ZTI AP 01011a; sound recording: ZTI D 215-016
https:/library.hungaricana.hu/hu/view/ZTI_AP_01011-01036/?pg=0&layout=s
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Fig. 4. Simplifications 2: Marking of repetitive parts
Archive ID: ZTT AP _08663f; sound recording: ZTI Mg 02806
https://library.hungaricana.hu/hu/view/ZTI_AP_08649-08680/?pg=206&layout=s
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Fig. 6. An original manuscript before processing
Archive ID: BR_03943; sound recording: MH_2418a
http://systems.zti.hu/br/hu/search/3969?cod=2418a
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Fig. 7. Preparatory analysis for machine processing
(After the grayscale conversion, the Al algorithm is helped by using different
color markings).
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Fig. 8. A cautionary example of Bartok’s legendary green ink corrections
Archive ID: BR_01194; sound recording: MH_1502a
http://systems.zti.hu/br/hu/search/1194?cod=1502a
(In the original manuscript, the darker-toned corrections are green.)
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NAZEWNICTWO TRADYCYJNEGO REPERTUARU
SKRZYPCOWEGO NA PODSTAWIE PRAKTYKI
INSTRUMENTALNEJ WYBRANYCH SKRZYPKOW
Z CENTRALNEJ POLSKI
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Glownymi gatunkami muzycznymi wykonywanymi w Centralnej Polsce do |
wojny swiatowej przez tradycyjne kapele, sktadajace si¢ poczatkowo ze skrzypka i
bebnisty, byly mazurki i oberki. W zalezno$ci od subregionu poj¢cia te byty stosowa-
ne wymiennie, uznawane za dwa odmienne gatunku, a niekiedy mylone — przyktado-
wo na Powislu instrumentalne mazurki nazywano wedrowcami, podrézniakami czy
$wiatowcami, za§ w wielu podradomskich wioskach termin mazurek w ogdle nie wy-
stepowal. Innym powszechnie wykonywanym przed I wojna §wiatowa gatunkiem
byta dwumiarowa polka. W okresie migdzywojennym oraz tuz po Il wojnie §wiatowe;j
tradycyjny repertuar znaczaco si¢ poszerzyt o walce, sztajerki czy tanga. Niniejszy
artykut podejmuje kwestie nazewnictwa gatunkdéw muzycznych wykonywanych przez
wybranych skrzypkoéw z Centralnej Polski, koncentrujac si¢ na czterech postaciach
zwigzanych z tradycyjna muzyka skrzypcowa radomszczyzny i okolic: Stanistawie
Lewandowskim (w. Brogowa, ur. 1933), Janie Skretowskim (w. Borowina, ur. 1941),
Adamie Tarnowskim (w. Domaniow, ur. 1945) i Zdzistawie Kwapinskim (ur. 1951 w
Szymanowie, od 1984 zamieszkaly w Przytyku, a od konca lat 80 w Radomiu). Druga
wazng kwestig jest nazewnictwo nie tylko gatunkéw muzycznych, ale takze poszcze-
gblnych utwordéw, w czym uwidacznia si¢ kreatywno$¢ indagowanych oraz sposob
wiejskiego postrzegania muzyki.

Stowa klucze: mazurek, oberek, polka, skrzypce, muzyka skrzypcowa, Central-
na Polska.

Kultura muzyczna skrzypiec przez ostatnie dziesigciolecia stata si¢
waznym aspektem badan etnomuzykologicznych polskich i ukrainskich.
Eksplorowanymi regionami jest przede wszystkim Centralna Polska, Pod-
karpacie, Lubelszczyzna, Polesie, Roztocze, Wotyn, a takze muzyka Po-
wisla. Bardzo czgsto sama praktyka skrzypcowa jest omawiana w ramach
szerszej dyscypliny muzyki instrumentalnej. W ten sposob podchodzi-
ta do niej m. in. Anna Czekanowska (zm. 2021), ktéra badata muzyke

https://doi.org/10.33398/2523-4846-2022-18-1-83-99
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The eighteenth yearbook “Ethnomusic” contains articles by Ukrainian, Hungarian
and Polish researchers, that cover a wide range of topics in various fields of history and
theory of musical folklore. The collection also presents works on pedagogy, as well as
reviews, reports and chronicle for 2022.
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