Iranian Journal of Biomedical Engineering
10 (1) (2016) 41-47, www.ijbme.org
DOI: 10.22041/ijbme.2017.55213.1174

Optimal Feature Selection and Comparison for Automatic Detection of

Parkinson's Disease Using Speech Signal

H. Azadi*, M.A. Khalilzade?*, M.R. Akbarzade-T® H.R. Kobravi*, F. Rezaeitalab®, A. Ziafati®, A. Noei-S’

and N. Shahsavanpour®

L"M.Eng,Bioelectric Department, Biomedical Engineering Faculty, Ferdowsi University of biomedical, Mashhad, Iran
24Ph.D, Bioelectric Department, Biomedical Engineering Faculty, Azad University, Mashhad, Iran
3Professor, Bioelectric Department, Biomedical Engineering Faculty, Ferdowsi University, Mashhad, Iran
68M.Eng, Bioelectric Department, Biomedical EngineeringFaculty, Azad University, Mashhad, Iran
L3Center of Excellence on Soft Computing and Intelligent Information Processing, Ferdowsi University, Mashhad, Iran

Receipt in the online submission system: 23 December 2016, received in revised form: 3 June 2017, accepted: 10 June 2017

Abstract

In recent years, researchers have tried hardly to diagnose Parkinson's disease through finding its
relation with the patient’s speech signal. Also, many studies have been performed on determining the
intensity of the disease and its relation with vocal impairment measures. In this paper, we aim to
assess and compare the ability of extracting different feature sets from speech signal in order to
Parkinson's disease diagnosis. Therefore, 132 features were used to measure vocal impairments from
the voice signal of individuals vocalizing phoneme /a/. Then, we used RELIEF feature selection
method and applied it to Support Vector Machine (SVM) classifier to choose the best feature of each
class. A comparison was made between different feature sets, and finally discrimination percent 95.93
was reached to separate patients from the healthy ones using the combination of selected features.
Results obtained from this research can be a very important step toward diagnosing Parkinson's
disease non-invasively.
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Feature Index Feature Name Accuracy Precision | Sensitivity | Specificity
F1 Jitter (FO_TKEO_std) 75.6917 82.9470 65.4545 85.7576
F2 Shimmer (FO_PQ5_generalised_Schoentgen) 76.9960 87.4762 62.8030 90.9848
F3 HNR_mean 76.5415 87.2976 61.8182 90.9848
F4 GQ (std_cycle_open) 55.5929 62.7381 28.8636 82.1970
F5 GNE (NSR_TKEO) 73.8538 83.4048 58.2576 89.2424
F6 VFER (NSR_TKEO) 77.4901 89.1270 61.8182 92.9545
F7 IMF (NSR_entropy) 60.5731 78.7381 29.7728 91.0606
F8 mean_11th delta-delta 73.8538 83.4048 58.2576 89.2424
F9 Ed 3 coef 77.9644 88.4325 64.5455 91.0606
F10 PPE 64.6047 87.1429 34.0909 94.6212
F11 DFA 73.8538 83.4048 58.2576 89.2424
F12 RPDE 73.9130 76.9378 67.3485 80.4546
All Overall 95.9289 94.7576 97.2728 94.6212
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