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Analysis of Latvian spoken songs using
artificial intelligence

Date back to pre-18th century

Characterized by narrow melodic ranges (3—-5
pitches)

The research novelty is in the application of
Oﬁtlca| music recognition (OMR), optical
character recognition (OCR), and artificial
intelligence (Aimethods in the digitization and
analysis of spoken songs.

In the project an interdisciplinary team of
researchers will:

encode melodies and texts
« conduct algorithmic analysis
» conduct qualitative case studies

* identify and map compositional and improvisational
skills and technlgues focusing on the interaction
between text and melody and on local specificities.




Where are we at right now?

In order to analyse spoken song melodies and texts together the
fisrt step is to digitalise everything which includes:

» Melodic digitization (using OMR and OCR)
 Textual variation recovery (using LLM)

Note: dainuskapis.lv has only 222 079
out of 3 000 000 dainas digitalised.



http://dainuskapis.lv

Melodic digitization (using OMR and
OCR)

» The dataset contains ~1000 samples of sheetmusic.

* There are 3 sources which means 3 different ways the composers have notated a melodic
variant.

* The challange: automate scanned sheetmusic tranformation into musicXML format.
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Testing different OMR methods

573 Bropislava Justs dz. 1906 Varakjonu Jusic
&aa-ﬁww;sm Se=——= ===
skr v - la pe.le, tu, "u tu! Jz Zzor.de.tu ziernu zog.tu, ru ¢ tu'!

Variant a of the song «Kur tu skrisi sila pele» from the Jékabs Vitolin$ book «LatvieSu tautas mazika. "Gadskartu ierazu
dziesmas" (1973)»
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Variant b of the song «Kur tu skrisi sila pele» from the Emils Melngailis book «LatvieSu mizikas folkloras materiali, 2. s€jums
"Maliena" (1952)»




Testing different OMR methods:
SoundSlice
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Variant a of the song «Kur tu skrisi sila pele» from the Jékabs Vitolin§ book «LatvieSu tautas mizika. "Gadskartu ierazu
dziesmas" (1973)»
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Variant a processed through SoundSlice

OMR
Total ltems in the False negatives False positives Weighted
Category sample True positives  (missing items) (extra items) F1 Weights accuracy Percent
Pitch 24 24 0 0 1.00 0.46 0.46 46%
Rhythm 24 24 0 0 1.00 0.46 0.46 46%
Measures 2 2 0 0 1.00 0.04 0.04 4%
Key Signature 1 1 0 0 1.00 0.02 0.02 2%
Time Signature 1 1 0 0 1.00 0.02 0.02 2%
TOTAL 52 52 0 0 5.00 1.00 1.00 100%
OCR
Total ltems in the False negatives False positives Weighted
Category sample True positives  (missing items) (extra items) F1 Weights accuracy Percent
Metadata 1 0 1 0 0.00 0.04 0 0.00%
Syllables 24 16 8 8 0.67 0.96 0.64 64.00%

TOTAL 25 16 9 8 0.67 1 0.64 64.00%



Testing different OMR methods:
SoundSlice

15 Bropislava Justa Rézeknes Varak|anos, dzim. 1906; pier. E. Melngailis 1941, FS ;g;g
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sot 1T Kue tu skei_si, ! sy_la pez_1t!2? RG _ to, rid _  to!
e ——— OMR
i i v Total Items in False negatives False positives Weighted
A4 —— — Category the sample True positives  (missing items) (extra items) F1 Weights accuracy Percent
5 e A ————" Pitch 24 24 0 0 100 040 040  40.00%
v 1. Uz  zer_ de nu : zer . nu z'cg - Eu, Ra tla, |I'ﬁ _ to! Rhythm 24 24 0 0 1.00 0.40 040  40.00%
_'_‘._'_Fi Measures 8 8 0 0 1.00 013 013 13.33%
—r—¥ —¥ Key Signature 3 2 1 0 0.80 0.05 004  400%
o Kai tur t - 3. Kal fn tr | <is P dersi> Time Signature 1 1 0 0 1.00 0.02 0.02 1.67%
Kol ur s randlos? 3 Kelo tur el 4 Kol et ToTAL 0 59 1 0 150 100 099 80.00%
Variant b of the song «Kur tu skrisi sila pele» from the Emils Melngailis book «LatvieSu mizikas OCR (neskaitot diakritiskas zimes)
folkloras materiali, 2. séjums "Maliena" (1952)» Total ltems in False negatives False positives
Category the sample True positives  (missing items) (extira items) F1 Weights Weighted accure Percent
" Metadata 1 1 0 0 1.00 0.04 0.04 4.00%
%‘Z"Lj i 7 7 I ] § ;] 5 =T f | r £ | Syllables 24 15 9 9 0.63 096 060 60.00%
. . - . v = i 1956, . . 5 TOTAL 25 16 9 9 163 1.00 064 64.00%
é’* s . 5 | OCR (skaitot diakritiskas zimes)
Total ltems in False negatives False positives
oy i i ‘ _ Category the sample True positives  (missing items) (extra items) F1 Weights Weighted accurz Percent
(=" v 7 = g = £ =2 E Metadata 1 1 0 0 100 004 004  400%
v k. =t = - = gl - oW B = m ot Syllables 24 10 12 12 0.45 0.96 044  43.64%
TOTAL 25 11 12 12 1.45 1.00 048  47.64%

Variant b processed through SoundSlice
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How SoundSlice handles variants
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Final result in MEI

g mei-friend  ODavisEngelis File Code View Manipulate Insert Help (F5=1) Taisas_kazas_V_I1_1_41_A.mei
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Update &

, dzim. 1866 turpat; pier. E. Melngailis 1941.
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Tai - séis ka - zas, tai-sds ki -zas, Nu bos ki -zas 3o -va-ka-re;

14 14 1A 14
Tai -sas ki -zas, tai-sds ki -zas, Nu bos ki -zas So-va-ka-re, Nu bos ki -zas.

SJA1 1 «ml version='1,8' encoding='UTF-8'?>
ml-model href="https://music-encoding.org/schema/s.1/nci-basic.rng” type="application/xnl™ schematypenss
3 «ml-model href="https://music-encoding.org/schema/5.1/aci-basic.rng™ type="application/xnl" schematypens=
4 vzl xmins="hitp://www.nus ic-encoding.org/ns/mel” meiversion="5.1+basic">
5 vame \Head>
bv <fileDesc>
Tw <titleStmt»
L1 <title type="main">Taisas kizas, taisas kizas</title»
B «<title type="subordinate™»>Subtitle</title>
v <respStmt>
4 8 <persName role="composer“>Composer / arranger</pershane>
2 </respStat>
</titleStmt>
<pubStat>
<date isodate="2026-03-03719:99:11%/>
</pubStat>
</1ileDesc>
v _<otherMety>
<meta names"textlanguage” contents™latvian™/>
«<meta names"witnessId™ contents="A"/>
«<meta names"collector” content="Melngailis"/>
<neta names"PublishedlD” contente"gFNP 9, 1197"/>
«<meta name="MelngailisSource” content="Latviedu mdzikas folkloras sateridli, 1. séjums &quot;Korsalqu
<meta name="ViotlinsSource™ content="y II , 1, 41%/>
<meta name="dateSource™ content="1941"/>
«aneta name="placeSource™ content="Alsunga “/>
<meta name="placeSourcePast™ content="Alzputes Alsungd™/>
<meta names"SingerSurname” contents"Grundmane”/»
«aneta name="SingerName™ content="Barba"/>
<meta names"SingerBirthYear™ contents"1866"/>
«<meta name="SingerBirthPlace” content="Alsunga “/>
<meta names"Encoder” content="Divis Engelis™/>
«<meta names"OmrTool" contents'Soundslice®/»
</otherMeta>
15 </meiHead>
36 vaausic>
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37 v <body>

38 v adiv>

R <score>

W0 <scoreDef>

4lv <pghicad funcs"first">

v <rend halign="center™ valigns'top"»

43 <rend types"title” fontsizes"x-large">Taisds kizas</rend>
44 <lb/>

A5 <rend types"subtitle” fontsize="large">Barba Grundmane Aizputes Alsungd, dzim. 1866 turpat;
45 </rend>

47 </pgHead»

48 v <staffGrp>

A9 v <staffDef n="1" Llines="5" meter.count="2" seter.unit="4">
L) <label>Voice</label>

51v <labelAbbr>Vo. </ labelAbbr>

«<instrDef midi.instroums"52"/>
53 <clef shapes"G" line="2"/>




Textual variation recovery (using LLM)

 The dataset contains ~45 000
samples of text.

 The text variants are written in an
abrieviated form.

* The challange: automate text variant
recovery in full form.
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Text variant reconstruction using Gemini

Vigli mani Zogi rove,

We tested several LLMs on the task of | 16li mani pimingja:

Pimin marsa, molt idama,

generating eXpanded-format Mote — vitu taiseidama. L 548, 13939
transcriptions from spoken song inputs. | V=17
The models varied significantly in how 4. putru voreidama L 1422, 69, N=1.

. L: 4. Mot’ — azaidu voridama 494, 711, =3; 3. moltyvé 4. putru voridama 509, 343; 4. gultu 828,
they handled constraints and how often 18219, =1; 1. Zogs nuirove 3. mote 4. Pimin 935, 23747; 3. moltuve 1142, 682, =3; 4. ustabu slaucédama

they introduced hallucinated content. 1249, 754, ~4.

Dziesmas_Nr  Tips References_Nr Dziesmas_teksts Kulturvesturiskai Kolekcijas_Nr ~ Vienibas_Nr Pielidzinatas_dz Uncertainty_Fla¢ Confidence_Sco Kludas_iemesls Variacijas_kodej PD_skaits
Es bij puika, man bij

Gemini produced the most nauda,

Es ar naudu lielijos:

r 11 It Kad uz krogu dancot gaju,
p Om|S|ng reSU S Naudu beru zabaka,
. Kad piesitu es kajinu,
It’S Outputs al Ig ned 1 OO% 58309 Pamatdziesma 0 Tad naudina nozvakskeja. Z 185 28 FALSE 100
Es bij puika, man bij
. L . nauda,
with the original material. Ee varsj feftes
Es vareju meitas vilt
58310 Pamatdziesma 0 No krodzina uz krodzinu. L 1950 3040 L=1 FALSE 1
Sitie tadi mulka zéni,
Zin tik dzert un lieltties;
Ne tiem jégas, ne pratina
58311 Pamatdziesma 0 Ne ar’ laba tikumina. K Bb 20 887 V=1, N=1 FALSE 1
Sitie tadi mulka zéni,
Zin tik dzert un lieltties;
Ne tiem jégas, ne pratina
58311 Pamatdziesma 0 Ne ar' laba tikumina. K Bb 20 887 V=1, N=1 FALSE 1
Sitie tadi mulka zéni,
[Mak] tik dzert un lielities;
Ne tiem jégas, [ne tiem
préatal,
58311 Variacija 0 [Ne laba] tikumina. \Y 72 2303 FALSE 09 2. Mak 3. ne tien

Kas tie tadi téva déli,
Kroga maka lielities? Bat’
s&jusi, bat' plavusi, Bat'
58312 Pamatdziesma 0 zin&jsi tikumina. z 929 67006 FALSE 1



Participation in conferences and
workshops

Presented poster in the international Workshop on Uncertainty in

Machine Learning (WUML 2026) held at the University of Tartu
from February 2 to 4. ,




Participation in conferences and
workshops

Demonstrated solutions for the
digitization and analysis of
Latvian folk songs in CLARIN-
DARIAH Latvian Conference
Highlights Developments in
Digital Humanities
Infrastructures




Future work

1. Write a paper about the text variant reconstruction (paper
hand in til 30.06.2026) for EuroMed2026, the 11th
International Conference on Digital Heritage, in Limassol,
Cyprus, 2. - 5. November 2026. Accepted papers will be
posted on Springer

2. Think about how to increase the novelty of this work.
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