


Vystup prace

» Vlozim piesen alebo uryvok textu

» Dostanem zoznam podobnych piesni alebo piesen, ktora uryvok v
nejakej forme obsahuje

» Dostanem statistické vyhodnotenie podobnosti

» Porovnanie roznych konfiguracii nasho ,,Vector space“ algoritmu

» Bonus:
» ,,Mergovaci“ systém

» APl jednoducho vyuzitelné v inych aplikaciach




Vyuzitie

» Od dediny ku dedine, od domu k domu pretvoreny/ skomoleny text

» Pri folklornom vyskume sa vacsinou piesne ziskavaju od starsSich ludi,
ktori spievaju tak, ako si spomenu

» Sice autentické, ale odbornici to mézu opravit’
» Pri rozumnej databaze porovnavanie regionalnych rozdielov v piesnach

» Priestor pre odbornikov a historikov na ,,skonzistentnenie* zaznamov o
piesnach

» Nespravny zapis hlasok v nareci




Vyuzitie

» Dzifce pocarovne, hezalup se do mne
ja chlopec vandrovm co ci budze zo mne

Ja chlapec vandrovni, zo sireho pola
co ci budze zo mne, frajlrecko moja?

» Dzifce pocarovne, nezalub se do mne
ja chlapec vandrovny, co ci budze zo mne

Ja chlapec vandrovny, zo Sireho pola
co ci budze zo mne, frajirecko moja?

» Dziv€e pocCarovne, nepopatraj na mne
ja chlapec vandrovny, co ci budze zo mne

Ja chlapec vandrovny zo Sireho pola
co ci budze zo mne draha dusa moja?




Technologie

» Programovaci jazyk Java
» Kniznica JOOQ

» Databaza
» MySQL

» User interface
» JSF




JOOQ v skratke

Long i1d = ecreate.select()
.from(T_SONG)
.where{Q_SQNG.LYRICS.eqisong.getLyrics{]]]
.fetchOne (T_SONG. SONGID) ;

SongRecord songRecord = create

.insertInto (T _SONE, T SONG.TITLE, T SONG.LYRICS, T SONG.CLEANLYRICS,
T SONG.SONGSTYLE, T SONG.REGION, T SONG.SOURCE)
.values (s.getTitle (), s.getLyrics (), s.getCleanLyrics(),
s.getSongsStyle (), s.getRegion(), s.getSource())
.onDuplicateKeyIgnore ()
.returning (I_SONG.SONGID)
.fetchOne () ;




1. Eventualne
appka chce
bezat’ na serveri

2. Vraj to je
celkom dobreé




Priprava databazy

WV

» Viktor Gliganic - primas (1. huslista) Ludovej hudby FS Zemplin
» Piesne372

» Scraping a rozne formy skriptovania
» Data bolo treba niekde zohnat

» Iné zdroje v stave ToDo




,,Cistenie® textov

WV

» Opakovacky

» Standardna $truktdra ludovky
» [: Sloha :] [: Refrén :]

» Pre samotnu piesen nie je opakovany text refréenu/
slohy zaujimavy

€

» Zatvorky a specialne znaky (teda {([/:.,“])} ) tym padom

mozeme ignorovat’

» Cisla ignorujeme tieZ




Cistenie a parsovanie textov

WV

>, ...
» lgnorovany nedopisany text

» Ciastocne zatriedenie piesni podla regidnov, tonin
(dur, mol) a charakteru (valcik, polka...)




Algoritmus

» Potrebujeme algoritmicky porovnat’ dokumenty
» Information retrieval
» Myslienka:
» Vezmem slova ako nazvy stipcov
» Riadok = piesen, hodnota = pocetnost’
» Ziskam vektor
» Vektory algebraicky porovnam a ziskam vzdialenost’




Vector space algorithm v rychlosti

W

» ,razraz dva dva raz raz“

raz dva
4 2
> [4, 2]

» ,razraz dva raz dva raz raz“

raz dva
5 2

>[5, 2]




TermScheme - N-gramy

» Poradie?
» Porovnavanie n-tic slov = n-gramov




Vector space algorithm v rychlosti

» ,razraz dva dva raz raz“

W

raz dva
4 2
> 2-gramy
raz raz raz dva dva dva dva raz
2 1 1 1
» 3-gramy
raz raz dva raz dva dva dva dva raz dva raz raz
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Vector space

» Vzdialenost dvoch vektorov

» Kosinusova miera

) A;B;
similarity = cos(0) = A-B le W
A |2 (/B2 2[5 g2 |

=1 =1




But wait, there‘s more...



Vector inclusion & taes™



Vector inclusion

» Vezmime vektory s dimenziami
» <Sirka, vyska, hibka>
» <vyska, Sirka, hilbka, cas>
» <Sirka, vyska>
» Chcem nalepit’ plagat na skrinu...
» Musime vektory ,,nastelovat’“ podla dimenzii







Vector inclusion

» Vektor vl = <A, B, C> | <al, b1, c>
» Reprezentuje text A

» Vektor v2 = <B, A, E> | < b2, a2, e >
» Reprezentuje text B




Vector inclusion

¢

» A forma - Slovu C vo v2 priradime 0
»<A B, C>
»vi=<al, b1, c>
»v2 =<a2, b2,0>




Vector inclusion

»B forma - Slovu E vo v1 priradime 0
»<A B, E>
»vi=<al, b1, 0>
»Vv2 =< a2, b2, e>







Vector inclusion

» Zjednotenie
»<A,B,C,E>
» Prienik
»< A, B>

» Vsetky slova databazy
»<A B, C,DEFG,H,IJK..>




Display
results

Compare W

vectors

Parse into Vector
Terms inclusion

N




But wait, there‘s more...



Term weighting

» ,,Slova“ v texte su pre nas rozne zaujimave
» Tf - term frequency
» |df - inverse frequency

» Tf-idf (term frequency-inverse document frequency)
» ,,A ja taka ¢arna jak ¢arna carnica...“
» ,,A ja taka dzivoéka cingi lingi bom...“

» Mnoho dalsich...




TermScheme - zovseobecnenie

» ,Ja chlapec vandrovny, zo sireho pola“
» Dvojice
» <Ja, vandrovny>, <chlapec, zo>, <vandrovny, sireho>
»<Ja, pola>
» Trojice
»<Ja, chlapec, zo>, <chlapec, vandrovny, sireho>
» Mnoho dalsich...




Term comparison algorithm

WV

» Ked’ uz porovnhavame vektory,
mozeme porovnavat aj ,,slova“




Jazykovedny pristup

» Lemmatization, stemming - porterov algoritmus

» Analyza efektivity existujucich rieseni pre nas problém, napr.
STUBA

» Ohybanie rieseni na ludovy jazyk

» Korpus nareci Slovenského narodného korpus




Tvaroslovnik

» Tvaroslovnik - vytvaranie vlastneho ludového ,,tvaroslovnika*

< €€

» Podobnosti su casto velmi velké, staci vymenit’ ,y za ,,i“, ,,S
»$“, ,h“ za ,,g“ a pod.

Za

» Generovanie koncoviek




Term similarity

> Levenshteinova vzdialenost’ 4 itten —» sitten (substitution of "s" for "K")

2. sitten — sittin (substitution of "i" for "e")

3. sittin — sitting (insertion of "g" at the end).

» Mnoho dalsich...




Indirect term similarity

» Ildea - ,,slova“ si nemusia byt podobnée priamo, ale
cez nejakého suseda

» llustracia - cislo naznacuje, nakolko su si ,,slova“
podobné v danom porovnavacom algoritme




Indirect term similarity

Vak

0.70




Indirect term similarity

Vak

0.75@0.70 0.70




Indirect term similarity

» Dostaneme teda vzorec
» Pi(a,b) =

a, b su ,,slova“




Praktickejsie riesenie:



Term comparison + Tolerance

» Ak je podobnost’ dvoch ,,slov* v tolerancii,
oznacime ich za totozne

» Dame ich do rovnakej triedy ekvivalencie




Tolerancia

public enum Tolerance {
NONE, LOW, MEDIUM, HIGH

public interface IToleranceCalculator {

Double calculateTolerance (Tolerance tolerance,

TermComparisonAlgorithm termComparisonAlgorithm) ;




Term grouping

» Tolerance = 0.8
» TermComparisonAlgorithm = NAIVE




Term grouping

Vak

0.70

0.85




®

o
TermGroupXYZ 4




Term grouping

&

» Teda {Vak, Drak, Vrak} oznacime ako triedu
ekvivalencie pri tolerancii = 0.8 a naivhom
porovnavacom algoritme




Rozne pristupy a taktiky

public enum TermGroupMatchingStrategy {
MATCH ALL, MATCH ONE

public enum TermGroupMergingStrategy {
MERGE ANY, MERGE ALL




Vector comparison algorithm

|OND| Simple matching (coordination level match)
2 |9 D] Dice’s Coefficient
|1O]+|D]
0N D] o
1QUD| Jaccard’s Coefficient
|OND|
0 |% <| D |% Cosine Coefficient (what we studied)
| OND|

min(| O|,| D) Overlap Coefficient

Zdroj: https://courses.cs.washington.edu/courses/c



Vector | Compare

Input song inclusion vectors

Weight term Display
groups results

Parse into
TermScheme

\




switech (vectorInclusion) |
case A:
return aFormation(a, b, termComparator, termComparisonAlgorithm, tolerance);
case B:

return bFormation(a, b, termComparator, termComparisonAlgorithm, tolerance);

case UNIFICATION:

return unificationFormation(a, b, termComparator, termComparisonAlgorithm, tolerance);
case INTERSECTION:

return intersectionFormation(a, b, termComparator, termComparisonBAlgorithm, tolerance);
case ALL:

return allFormation(a, b, termComparator, termComparisonBAlgorithm, tolerance);
default:

throw new RuntimeException ("Unimplemented wvector inclusion");




/**

* N-gram. ..

*/
private TermScheme termScheme;
private Integer termDimension;

/;{'*
* TF, IDF, TF-IDF
*/
private TermWeightType termWeightType;

JFE
* NAIVE, LEVENSHTEIN DISTANCE
*/

private TermComparisonAlgorithm termComparisonAlgorithm;

private Tolerance tolerance;

private TermGroupMatchingStrategy termGroupMatchingStrategy;
private TermGroupMergingStrategy termGroupMergingStrategy;

JFHE
* A, B, INTERSECTION, UNIFICATION, ALL
*/

private VectorInclusion vectorInclusion;

/**
* SIMPLE MATCHING, COS COEFFICIENT, DICE'S COEFICIENT, JACCARD'S COEFFICIENT...
*/

private VectorComparisonAlgorithm vectorComparisonAlgorithm;




Zdroje

» Texty ludovych piesni
» Rozne stranky

» Kontakty u nadsencov

» https://en.wikipedia.org/wiki/N-gram

» https://en.wikipedia.org/wiki/Levenshtein distance

» https://courses.cs.washington.edu/courses/cseb73/12sp/
lectures/17-ir.pdf

» https://nlp.stanford.edu/IR-book/



https://en.wikipedia.org/wiki/N-gram
https://en.wikipedia.org/wiki/Levenshtein_distance
https://en.wikipedia.org/wiki/N-gram
https://en.wikipedia.org/wiki/N-gram

Dakujem za pozornost




