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1. Motivation

• People suffering from PD are characterized by the progressive loss of dopaminergic 
neurons in the midbrain.¹

• Rely on medical history, physical and neurological examinations to assess the
patients.

• The symptoms progress differently among patients.

• The most suitable methods to perform continuous monitoring of the symptoms are 
based on computer-aided tools.

• Assessing the neurological state of PD patients from speech signals always consider 
situations where the acoustic conditions are relatively controlled, i.e., quiet rooms, 
good/expensive microphones, and direct connection to the recording device.²
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1.1 Contribution

• The proposed approach overcomes the state-of-the-art in several aspects: 

1. The method is based on individual models

2. Different communication channels 

• Tested on two kinds of recordings: 

1. Longitudinal test

2. At-home test
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2. Dataset
• Three datasets are considered in this study, one is used for 

train the models and the other two sets are considered to 
test.

• Two speech tasks : (1) a monologue and (2) the reading text 

• Training Set : PC-GITA.³
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2.1 Test set
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2.2 Non-controlled
acoustic conditions

• It is necessary to test its suitability in more realistic
conditions.

• Approaches more robust to different acoustic conditions.
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2.3 Method
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2.3.1 Segmentation
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2.3.2 
Features

• Include temporal and amplitude variations of the pitch 
period.

• The first and second derivatives of the pitch contour are 
considered temporal variability of fundamental frequency

Phonation features

• Pitch and energy-based features extracted from the 
voiced segments

• The set of features is computed based on the 
methodology presented in Dehak et al. (2007).

Prosodic features

• Considering information from onset/offset transitions

• The set of features includes 12 Mel-Frequency Cepstral 
Coefficients (MFCCs)

• Log energy- 22 Bark Bands

Articulation features
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2.4 Regression model

• The estimation (y )̂a is measured with an ε-insensitive 
loss function L(y, y )̂ , which ensures the existence of 
the global minimum, and it is computed with Eq. (1).

• The feature vectors x are mapped into a m-
dimensional feature space using a linear kernel g(x). 
The estimated values y ,̂ with weights ω, and bias b, 
are estimated using Eq. (2).
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2.5 Speaker model –
GMM-UBM

• GMMs are parametric probabilistic models represented as 
a weighted sum of M Gaussian densities

• For a D-dimensional feature vector x a GMM is defined as:
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2.5.1 Speaker model – i-vectors
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2.6 Distances transformed to similarity 
measures

Similarity measures:

The computed distances per speaker model are transformed into similarity 
measures using Eq. (12)

• where di, i ∈ {1, 2, 3, .., 7} are the distances computed per speaker model

Multi-aspect coefficient ξ : 

• where phoni, proi, and arti are the distances corresponding to the 
phonation, prosody, and articulation aspects, respectively for the patient i. α, 
β, and θ are the weights of each aspect
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3. Disease Progression

• Severity get worse over the 
time.

• Impairment progresses with 
the disease.

• Identify changes in the speech 
of the patient over the time.

• Compute the distance 
between the UBM and the 
speaker model
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3.1 Results: At-home test
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3.2 Results: Dysarthria assessment 
(Longitudinal test)
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3.2.1 Results: Dysarthria 
assessment (Longitudinal test)
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3.3 Results: Neurological 
assessment 
(Longitudinal test)

• Results are not good as dysarthria level.

• Why?
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Questions
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Explain briefly about 
multi-aspect coefficient 
and state its 
performance over 
individual distance-
based similarity 
measures.  

01
Which feature 
performed well and 
why?

02
Suggest the speaker 
models for acoustic and 
non-acoustic conditions.
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