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Parkinsonova choroba

e 2. najcastejSie neurodegene-
rativne ochorenie na svete

e prejavy casto prehliadané v
skorych stadiach

e vCasnd diagnostika =
efektivnejsSia lieCba a kontrola
priznakov
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e PD postihuje oblast mozgu
substantia nigraq,
e degenerdcia buniek => ubytok

dopaminu (neurotransmiter
zodpovedny za koordindciu
pohybov)

Pars
compacta reticulata

Substantia nigra

A cross-section of the midbrain showing the substantia
nigra. Created using BioRender.com. Created and
copyrighted by Ayush Tripathi.



VYUZITIE STROJOVEHO UCENIA

NA DETEKCIU PARKINSONOVEJ CHOROBY N
Stadia Metody Beta

Telemonitoring Parkinson’s
Disease Using Machine
Learning

Al-Based Effective Detectioné
Using Voice

Gradient Boosting for PD
Diagnosis from Voice
Recordings

Integrated Biometric Voice
& Facial Features for PD
Detection

Deep Learning Techniques
for Improving Digital Gait
Segmentation

i kNN, SVM, Naive Bayes, i hlasové a tremorové Gdaje
i kombinované modely i zo smartfénov

logistickd regresia, rozhodovaci 5195 hlasovych vzoriek od 31

i strom, kNN, Random forest, SVM, MLP Ejedincov (23 PD)

Light Gradient Boosting Machine 544 akustickych charakteristik zo
. (LightGBM) : zGznamov reci (40 PD, 40 control)

Random forest, AdaBoost, logistickd hlas + vyrazy tvare od 371
i regresio i uCastnikov (186 s PD, 185 healthy

i controls)

Deep learning (CNN) éneétrukturovoné senzorové data,

: (71 PD, 67 healthy controls)



DATASET

Oxford Parkinson's Disease Detection Dataset

Max A. Little, Patrick E. McSharry, Eric J. Hunter, Lorraine O. Ramig (2008), 'Suitability of dysphonia measurements for telemonitoring of Parkinson's disease’, IEEE
Transactions on Biomedical Engineering.

Pocet zGznamov: 197

Pocet pacientov: 31 (23 PD, 8 H)
Ostatné informdacie:
zakladna frekvencia hlasu (min, max, avg)
zmeny zakladnej frekvencie a amplitudy
miery vyjadrujuce pomer sumovych a tonovych zloziek v hlase




-
REGRESNA ULOHA B

Ciel’: Predikcia hodnoty motor_UPDRS (Motor Unified Parkinson’s Disease
Rating Scale) - vyssie hodnoty = zAvaznejsie motorické poruchy

Metoda: Feedforward neurénova siet

Vstup: 22 atribGtov (vek, pohlavie, atriblty popisujlce hlasové

charakteristiky)
Vystup: predikovand hodnota motor_UPDRS
Vysledky: MSE na validacnej mnozine: 2.75




MOTIVACIA .

e v sUCasnosti neexistuju studie, ktoré by kombinovali analyzu
voice a gait dat na detekciu Parkinsonovej choroby

e chceme pracovat priamo so signdalmi

e zOMeriavame sa na vyvoj metddy, ktord vyuziva tieto dva typy
Udajov sucasne, aby sme dosiahli presnejsiu a vCasnejsiu
diagnostiku tohto neurodegenerativheho ochorenia




DATASET

SYNAPSE mPower Public Walking
Resedrcher Portal

Tapping Interval Test Say “Aaaaah” into Gait and Balance

POéet Zé ZNA M oV. his test measures your spatial memory Rest your phone on a flat surface. Then the microphone for Test
] "7 torecall and repeat them, alterna as |{:.'r|"]g das you can. Ti::ih:t-lr'j;:ll1'-E.ts.un:-a your gait and balance
e \oice: 65,022 |

e Walking: 35,410
PocCet pacientov:

e \/oice: 5,826

e Walking: 3,101



http://dx.doi.org/10.7303/syn5511449.1

-
PREHLAD SPLNENYCH ULOH™

e sumarizacia podobnych prac

e prehlfad metdd na spracovanie hlasovych signdalov

e vyber potencidlnych algoritmov na rieSenie problému

e ziskanie datasetu




AKTUALNY NAVRH RIESENIA"

e spracovanie datasetu (Fourierova/vinkovéa transformacia)
e trénovanie modelov
o Extreme Gradient Boosting

B Oros!
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