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Modeling and simulation techniques are 
applied to several biological systems. 
Applications include the description of 
neuronal membrane by electrical models, 
the determination of muscle parameters by 
generalized inverses, the description of limb 
movements by Udwadia-Kalaba’s method, 
the propagation of action potentials in 
muscle fibers by the tri-pole model, and the 
generation of high-density electromyo-
graphy signals.  
Theoretical and computational work 
involving analytical dynamics as well as 
encyclopedia-level description of discrete 
Fourier transform are also included in this 
research line. 

 

RESEARCH FIELD 

CARDIOVASCULAR SIGNAL PROCESSING 

   
Wikimedia Commons Anatomy of the Human Heart, made by Ties van Brussel, March 10th, 2013                                            Wilimedia Commons Wiggers diagram, adh30 revised work by Daniel Chang M.D. who revised original work of DestinyQx;  

                                                                            Redrawn as SVG by xavax, July 7th, 2016 

Signal and image processing techniques 
are applied to the study of cardiovascular 
signals—electrocardiography (ECG) and 
arterial blood pressure (ABP) signals.  
Early work dealt with the autoregressive 
time-frequency analysis of heart rate 
variability, and applications to the study of 
the effects of physical activity and 
relaxation.  
More recent work deals with the diagnostic 
classification of hypertension and auricular 
fibrillation using geometric, spectral and 
autoregressive parameters from ECG and 
ABP signals. 
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Signal and image processing techniques 
are applied to the study of electromyo-
graphy signals. 
Time and frequency parameters as well as 
linear-model coefficients are used in the 
classification of contraction patterns and 
diseases. Several classification techniques 
are applied—linear discriminants, associa-
tive memories, principal components, 
support vector machines and artificial neural 
networks.  
More recent work deals with the com-
pression of high-density electromyography 
(HD-EMG) signals, by presenting important 
methodological aspects on the use of image 
compression techniques for this purpose.  
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Signal processing techniques are applied to 
the study of cerebral signals—electroen-
cephalography (EEG) and evoked-potential 
(EP) signals.  
Autoregressive modeling is applied to the 
spectral analysis of EEG signals from 
animals and peak detection is applied to 
signals from hippocampus slices. 
Elimination of stimulus and movement 
artifacts in EP signals is attained by 
selective filtering, cosine and wavelet 
transforms, nonlinear-curve fitting and time-
frequency analysis.  
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