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What is Variability? 



Unused faculty leads to malfunction… 

1. Machinery 

2. Man Made Material 

3. Professionals  

4. Tools/Appliances 

5. Unused house 

6. Vaccination 

7. Vehicle 

8. Weapons 



Physiological Parameter 

1. Functioning of the living body is better described with the 
help of physiological parameters.  

2. These parameters can be measured either non-invasively or 
by invasive means.  

3. Some of the most common examples are Heart Rate, Body 
Temperature, Blood Pressure and Respiration Rate.  

4. Other physiological parameters are stroke output, peripheral 
blood flow, peristalsis, secretion of endocrinal and salivary 
glands, glycogen-glucose conversion, motility of large and 
small intestines, secretion of urine and so on.  

5. Some of these like heart rate, respiration rate and blood 
pressure can be easily measured for long time interval 
without causing any harm or discomfort to the patient. 



Indian Medical System took cognizance… 



Variability in Physiological Parameter 



Variations in Blood Flow 



Time Domain Analysis 



Time Domain Analysis 



Time Domain Analysis 



Frequency Domain Analysis 



Frequency Domain Analysis 



Frequency Domain Analysis 



Frequency Domain Analysis 



Fast Fourier Transform 

For N=8 and W= e(-i2π/N) the equations are written as  
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Since W (N+i) =W i due to periodic properties of W, The Equation can be 

rewritten as 
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There by reducing the number of computations. In a sample size of N, the 

computations needed for DFT are N2 whereas that for FFT is N*log2N.  



Spectral Leakage 



Interpolation 

(a) 

(b) 



Power Spectral Density 



Power Spectral Density 

Variable Unit Frequency 

Range 

Description 

Total Power ms2 < 0.4 Hz The variance of RR intervals over the selected 

time interval 

VLF Power ms2  0.04 Hz Power of very low frequency component 

LF Power ms2 0.04–0.15 Hz Power of low frequency component 

HF Power ms2 0.15 – 0.4 Hz Power of high frequency component 

Method  

Region  

AR Modeling FFT 

Frequency 

(Hz) 

Power 

(msec2) 

Power 

(n.u.) 

Frequency 

(Hz) 

Power 

(msec2) 

VLF 0.00 786 - 0.00 266 

LF 0.11 479 47.95 0.10 164 

HF 0.24 450 45.05 0.25 214 



Geometric Method 

TINN = M – N 



Poincare Plot 



Poincare Plot 



Poincare Plot : Effect of placebo & bisoprolol   



Typical IPG    



Diseases Affecting the Variabilty 



HRV in Disease Characterization 



Blood Flow Variability in AIDs 



Data (MAN) 



Data (VM) 



Pulse Morphology and Variability 

 



Peripheral Pulse Morphology 



Morphology Index 













Thank You… 


