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                                     Abstract
This study considers phonation and articulation measures to model voice disorders produced by three different pathologies: Laryngeal pathologies (LP), cleft lip and palate (CLP), and Parkinson’s disease (PD). Different speech tasks are considered including sustained vowel phonations, isolated words, and read texts. The obtained accuracies, in terms of the area under the ROC curve (AUC), range between 55.7 and 99.2 depending on the pathology. The results suggest that phonation features are appropriate to model LP; however, for the case of CLP and PD, it seems like the articulation measures provide more information about the problems in moving and controlling the articulators of the vocal tract. This work is a step towards the development of methodologies for the automatic discrimination among different voice disorders.
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These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Kummer, A.W.: Cleft Palate and Craniofacial Anomalies: Effects on Speech and Resonance. Thomson Delmar Learning, Clifton Park (2008)

                    Google Scholar 
                

	Hillenbrand, J., Houde, R.: Acoustic correlates of breathy vocal quality dysphonic voices and continuous speech. J. Speech Hear. Res. 39(2), 311–321 (1996)
Article 
    
                    Google Scholar 
                

	Logemann, J.A., Fisher, H.B., Boshes, B., Blonsky, E.R.: Frequency and cooccurrence of vocal tract dysfunctions in the speech of a large sample of Parkinson patients. J. Speech Hear. Disord. 43(1), 47–57 (1978)
Article 
    
                    Google Scholar 
                

	Kummer, A.W.: Speech evaluation for patients with cleft palate. Clin. Plast. Surg. 41(2), 241–251 (2014)
Article 
    
                    Google Scholar 
                

	Orozco-Arroyave, J.R., Vargas-Bonilla, J.F., et al.: Automatic detection of hypernasal speech of children with cleft lip and palate from spanish vowels and words using classical measures and nonlinear analysis. Rev. Fac. Ing. Universidad de Antioquia 79, 69–82 (2016)

                    Google Scholar 
                

	Ali, Z., Elamvazuthi, I., Alsulaiman, M., Muhammad, G.: Detection of voice pathology using fractal dimension in a multiresolution analysis of normal and disordered speech signals. J. Med. Syst. 40(1), 1–10 (2016)
Article 
    
                    Google Scholar 
                

	Karlsson, T., Tuomi, L., Andréll, P., Johansson, M., Finizia, C.: Effects of voice rehabilitation after radiotherapy for laryngeal cancer: a longitudinal study. Logop. Phoniatr. Vocol., 1–11 (2016). http://dx.doi.org/10.1080/14015439.2016.1250943
        

	Hanson, D.G., Gerratt, B.R., Ward, P.H.: Cinegraphic observations of laryngeal function in Parkinson’s disease. Laryngoscope 94(3), 348–353 (1984)
Article 
    
                    Google Scholar 
                

	Tsanas, A., Little, M.A., Fox, C., Ramig, L.O.: Objective automatic assessment of rehabilitative speech treatment in Parkinson’s disease. IEEE Trans. Neural Syst. Rehabil. Eng. 22(1), 181–190 (2014)
Article 
    
                    Google Scholar 
                

	Orozco-Arroyave, J.R., Belalcazar-Bolaños, E.A., et al.: Characterization methods for the detection of multiple voice disorders: Neurological, functional, and laryngeal diseases. IEEE JBHI 19(6), 1820–1828 (2015)

                    Google Scholar 
                

	He, L., Zhang, J., et al.: Automatic evaluation of hypernasality based on a cleft palate speech database. J. Med. Syst. 39(5), 61 (2015)
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Jacobi, I., Van Rossum, M.A., Van Der Molen, L., Hilgers, F., Van Den Brekel, M.: Acoustic analysis of changes in articulation proficiency in patients with advanced head and neck cancer treated with chemo-radiotherapy. Ann. Otol. Rhinol. Laryngol. 122(12), 754–762 (2013)
Article 
    
                    Google Scholar 
                

	Ackermann, H., Ziegler, W.: Articulatory deficits in Parkinsonian dysarthria: an acoustic analysis. J. Neurol. Neurosurg. Psychiatry 54(12), 1093–1098 (1991)
Article 
    
                    Google Scholar 
                

	Skodda, S., Visser, W., Schlegel, U.: Vowel articulation in Parkinson’s disease. J. Voice 25(4), 467–472 (2011)
Article 
    
                    Google Scholar 
                

	Novotnỳ, M., Rusz, J., Čmejla, R., Rŭžička, E.: Automatic evaluation of articulatory disorders in Parkinson’s disease. IEEE ACM Trans. Audio Speech Lang. Process. 22(9), 1366–1378 (2014)
Article 
    
                    Google Scholar 
                

	Di Nicola, V., Fiorella, M., Spinelli, D., Fiorella, R.: Acoustic analysis of voice in patients treated by reconstructive subtotal laryngectomy. Evaluation and critical review. Acta Otorhinolaryngol. Ital. 26(2), 59 (2006)

                    Google Scholar 
                

	Kasuya, H., Ebihara, S., Chiba, T., Konno, T.: Characteristics of pitch period, amplitude perturbations in speech of patients with laryngeal cancer. Electron. Commun. Jpn. (Part I: Commun.) 65(5), 11–19 (1982)
Article 
    
                    Google Scholar 
                

	Michaelis, D., Gramss, T., Strube, H.W.: Glottal-to-noise excitation ratio-a new measure for describing pathological voices. Acta Acust. United Acust. 83(4), 700–706 (1997)

                    Google Scholar 
                

	Sapir, S., Ramig, L., Spielman, J., Fox, C.: Formant centralization ratio: a proposal for a new acoustic measure of dysarthric speech. J. Speech Lang. Hear. Res. 53(1), 114–125 (2010)
Article 
    
                    Google Scholar 
                

	Godino-Llorente, J.I., Gómez-Vilda, P., Blanco-Velasco, M.: Dimensionality reduction of a pathological voice quality assessement system based on gaussian mixture models and short-term cepstral parameters. IEEE Trans. Biomed. Eng. 53(10), 1943–1953 (2006)
Article 
    
                    Google Scholar 
                

	Murthy, H.A., Gadde, V.: The modified group delay function and its application to phoneme recognition. In: IEEE ICASSP, pp. 63–68 (2003)

                        Google Scholar 
                

	Sáenz-Lechón, N., Godino-Llorente, J.I., Osma-Ruiz, V., Gómez-Vilda, P.: Methodological issues in the development of automatic systems for voice pathology detection. Biomed. Sig. Process. Control 1, 120–128 (2006)
Article 
    MATH 
    
                    Google Scholar 
                

	Parsa, V., Jamieson, D.: Acoustic discrimination of pathological voice sustained vowels versus continuous speech. J. Speech Lang. Hear. Res. 44(2), 327–339 (2001)
Article 
    
                    Google Scholar 
                

	Orozco-Arroyave, J.R., Vargas-Bonilla, J.F., et al.: New Spanish speech corpus database for the analysis of people suffering from Parkinson’s disease. In: 9th LREC, pp. 342–347 (2014)

                        Google Scholar 
                


Download references




 Acknowledgments
This work is funded by CODI at Universidad de Antioquia, projects PRV16-2-01 and 2015-7683.


 Author information
Authors and Affiliations
	Engineering Department, Owens Illinois, Medellín, Colombia
J. C. Jiménez-Monsalve

	Faculty of Engineering, Universidad de Antioquia, Medellín, Colombia
J. C. Jiménez-Monsalve, J. C. Vásquez-Correa & J. R. Orozco-Arroyave

	Pattern Recognition Lab, Friedrich-Alexander-Universität Erlangen, Erlangen, Germany
J. C. Vásquez-Correa & J. R. Orozco-Arroyave

	Neuromorphic Speech Processing Lab, Center for Biomedical Engineering, Universidad Politécnica de Madrid, Madrid, Spain
P. Gomez-Vilda


Authors	J. C. Jiménez-MonsalveView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. C. Vásquez-CorreaView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. R. Orozco-ArroyaveView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. Gomez-VildaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                P. Gomez-Vilda .


 Editor information
Editors and Affiliations
	Departamento de Electrónica, Tecnología de Computadoras y Proyectos, Universidad Politécnica de Cartagena, Cartagena, Spain
José Manuel Ferrández Vicente 

	Departamento de Inteligencia Articial, Universidad Nacional de Educación a Distancia, Madrid, Spain
José Ramón Álvarez-Sánchez 

	Departamento de Inteligencia Articial, Universidad Nacional de Educación a Distancia, Madrid, Spain
Félix de la Paz López 

	Departamento de Electrónica, Tecnología de Computadoras y Proyectos, Universidad Politécnica de Cartagena, Cartagena, Spain
Javier Toledo Moreo 

	The Ohio State University, Columbus, Ohio, USA
Hojjat Adeli 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2017 Springer International Publishing AG


 About this paper
Cite this paper
Jiménez-Monsalve, J.C., Vásquez-Correa, J.C., Orozco-Arroyave, J.R., Gomez-Vilda, P. (2017).  Phonation and Articulation Analyses in Laryngeal Pathologies, Cleft Lip and Palate, and Parkinson’s Disease.

                     In: Ferrández Vicente, J., Álvarez-Sánchez, J., de la Paz López, F., Toledo Moreo, J., Adeli, H. (eds) Biomedical Applications Based on Natural and Artificial Computing. IWINAC 2017. Lecture Notes in Computer Science(), vol 10338. Springer, Cham. https://doi.org/10.1007/978-3-319-59773-7_43
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-59773-7_43

	Published: 27 May 2017

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-59772-0

	
                                Online ISBN: 978-3-319-59773-7

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.233.222.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


