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Neurodegenerative In the recent years, the diagnosis of Neurodegenerative Diseases (NDDs) has been one
Diseases of the most challenging problems in the medical fields. Amyotrophic Lateral Sclerosis

(ALS), Parkinson's Disease (PD) and Huntington's Disease (HD) are a group of
. . neurological disorders affecting the quality of patient’s life. Occurrence of these diseases
Time-Frequency Domain s gue to the deterioration of motor neurons, causing human gait disturbance and
Symmetry Features asymmetry between the right and left limbs. For this purpose, in this paper various gait
signals namely stride, swing, and stance intervals (from both legs) have been
decomposed using a Matching Pursuit (MP) algorithm. Then, two sets of differential
and dynamic features have been extracted from the MP coefficients in order to quantify
the amount of divergence between both limbs. Finally, the principal components of these
features have been fed as an input to sparse Non-Negative Least Squares (NNLS)
classifier. The proposed algorithm has been evaluated using the gait signals of 16 healthy
control subjects, 13 patients with Amyotrophic Lateral Sclerosis (ALS), 15 patients with
Parkinson’s Disease (PD) and 20 patients with Huntington’s Disease (HD). The results
showed that the proposed method has achieved high average accuracy rates of 84.10%,
86.67%, and 91.43% for ALS, PD, and HD detection, respectively.

Gait Analysis
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® Recurrence Quantification Analysis
* Ambiguity Domain
" Compressed Sensing
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' Neurodegenerative Diseases

" Lempel-Ziv Complexity

" Teager-Kaiser Energy Operator
¥ Maximum Relative Drawdown
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" Sparse Non-Negative Least Squares (NNLS)
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' Cross-terms
" Principal Component Analysis (PCA)
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