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Abstract

        
8 expert fencers were studied with a 3-dimensional motion analysis system. Each subject performed 10 flèche attacks toward a standardized target. Surface electromyography signals (EMG) were recorded of the deltoid pars clavicularis, infraspinatus and triceps brachii caput laterale muscles of the weapon arm. The recorded EMGs were averaged using EMG wavelet-transformation software. 4 phases were defined based on the arm kinematics and used to classify fencers into 2 groups. A first group of 4 fencers showed an early maximal elbow extension (Early MEE) whereas the second group presented a late maximal elbow extension (Late MEE). 2 EMG-classifications were based on this kinematical classification, one in the time-domain and the other in the frequency-domain by using the spherical classification. The time-domain EMG-classification showed a significantly (p=0.03) higher normalized deltoid intensity for the Early MEE group (91±18%) than the Late MEE group (36±13%) in the attack phase. The spherical classification revealed that the activity of all the muscles was significantly classified (recognition rate 75%, p=0.04) between the 2 groups. This study of EMG and kinematics of the weapon upper limb in fencing proposes several classifications, which implies a relationship between kinematic strategies, muscular activations and fencing success.


      

Key words

shoulder - elbow - surface electromyography - wavelets transformation - spherical classification






References


	
[bookmark: R1655-1]1 
              De Luca CJ. 
              The use of surface electromyography in biomechanics. 
              J Appl Biomech. 
              1997; 
              13 
              135-163 
            





PubMedGoogle Scholar





	
[bookmark: R1655-2]2 
              Do MC, Yiou E. 
              Do centrally programmed anticipatory postural adjustments in fast stepping affect performance of an associated “touché” movement?. 
              Exp Brain Res. 
              1999; 
              129 
              462-466 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-3]3 
                  Fédération Internationale d’Escrime.
                 .The FIE Rules for Competitions. Book 1: Technical Rules.. London: British Fencing Association; 2006 





Google Scholar





	
[bookmark: R1655-4]4 Fukunaga K. Introduction to Statistical Pattern Recognition.. San Diego, CA, USA: Academic Press; 1990 





Google Scholar





	
[bookmark: R1655-5]5 
              Gronley JK, Newsam CJ, Mulroy SJ, Rao SS, Perry J, Helm M. 
              Electromyographic and kinematic analysis of the shoulder during 4 activities of daily living in men with C6 tetraplegia. 
              J Rehabil Res Dev. 
              2000; 
              37 
              423-432 
            





PubMedGoogle Scholar





	
[bookmark: R1655-6]6 
              Gutierrez EM, Bartonek A, Haglund-Akerlind Y, Saraste H. 
              Centre of mass motion during gait in persons with myelomeningocele. 
              Gait Posture. 
              2003; 
              18 
              37-46 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-7]7 
              Harmenberg J, Ceci R, Barvestad P, Hjerpe K, Nyström J. 
              Comparison of different tests of fencing performance. 
              Int J Sports Med. 
              1991; 
              12 
              573-576 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R1655-8]8 
              Harriss DJ, Atkinson G. 
              International Journal of Sports Medicine – Ethical Standards in Sport and Exercise Science Research. 
              Int J Sports Med. 
              2009; 
              30 
              701-702 
            



Google Scholar





	
[bookmark: R1655-9]9 
              Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G. 
              Development of recommendations for SEMG sensors and sensor placement procedures. 
              J Electromyogr Kinesiol. 
              2000; 
              10 
              361-374 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-10]10 
              Hermens HJ, Freriks LJM, Merletti R, Hägg GG, Stegeman D, Blok J, Rau G, Disselhorst-Klug C. 
              SENIAM 8: European Recommendations for Surface Electromyography: Roessingh Research and Development B. V. 
              1999; 
            





PubMedGoogle Scholar





	
[bookmark: R1655-11]11 
              Kelly BT, Backus SI, Warren RF, Williams RJ. 
              Electromyographic analysis and phase definition of the overhead football throw. 
              Am J Sports Med. 
              2002; 
              30 
              837-844 
            





PubMedGoogle Scholar





	
[bookmark: R1655-12]12 
              Kronberg M, Németh G, Broström L-A. 
              Muscle activity and coordination in the normal shoulder. An electromyographic study. 
              Clin Orthop Relat Res. 
              1990; 
              257 
              76-85 
            





PubMedGoogle Scholar





	
[bookmark: R1655-13]13 
              Romkes J, Peeters W, Oosterom AM, Molenaar S, Bakels I, Brunner R. 
              Evaluating upper body movements during gait in healthy children and children with diplegic cerebral palsy. 
              J Pediatr Orthop B. 
              2007; 
              16 
              175-180 
            





PubMedGoogle Scholar





	
[bookmark: R1655-14]14 
              von Tscharner V. 
              Intensity analysis in time-frequency space of surface myoelectric signals by wavelets of specified resolution. 
              J Electromyogr Kinesiol. 
              2000; 
              10 
              433-445 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-15]15 
              von Tscharner V. 
              Spherical classification of wavelet transformed EMG intensity patterns and its implication to variability. 
              J Electromyogr Kinesiol. 
              2009; 
              19 
              e334-e344 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-16]16 
              von Tscharner V, Goepfert B. 
              Gender dependent EMGs of runners resolved by time/frequency and principal pattern analysis. 
              J Electromyogr Kinesiol. 
              2003; 
              13 
              253-272 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-17]17 
              Williams LR, Walmsley A. 
              Response amendment in fencing: differences between elite and novice subjects. 
              Percept Mot Skills. 
              2000; 
              91 
              131-142 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-18]18 
              Williams LR, Walmsley A. 
              Response timing and muscular coordination in fencing: a comparison of elite and novice fencers. 
              J Sci Med Sport. 
              2000; 
              3 
              460-475 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-19]19 
              Yiou E, Do MC. 
              In a complex sequential movement, what component of the motor program is improved with intensive practice, sequence timing or ensemble motor learning?. 
              Exp Brain Res. 
              2001; 
              137 
              197-204 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R1655-20]20 
              Yiou E, Do MC. 
              In fencing, does intensive practice equally improve the speed performance of the Touche when it is performed alone and in combination with the Lunge?. 
              Int J Sports Med. 
              2000; 
              21 
              122-126 
            





Article in Thieme ConnectPubMedGoogle Scholar








Correspondence


[bookmark: SIG1]Dr. Julien Frère



CETAPS EA 3832




Faculty of Sports Science




University of Rouen




Mont Saint Aignan




76821 Cedex




France




Phone: +33/232/107 792




Fax: +33/232/107 793




Email: julien.frere@univ-rouen.fr
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.203.91.249
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  