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Introduction 

Aim: 

• Surface enhanced laser desorption/ionization 
time-of-flight mass spectrometry (SELDI-TOF-
MS) in combination with advanced data 
mining algorithms, is used to detect protein 
patterns associated with diseases. 

 

 



The sample obtained from the patient is applied to a protein 
chip which is made up of a specific chromatographic surface. 
After several washing steps and the application of an energy-
absorbing molecule, the species that are retained on the 
surface of the chip are analyzed via mass spectrometry [1].  
 



Dataset 



Methods 

Dimensionality reducdion 
•Feature Extraction:  
PCA,LDA,KPCA,ICA 
•Feature Selection: 
Genetic algorithm (GA) 
Sequential Forward Selection (SFS) 
 



Our proposed method: 
Wavelet feature extraction 

•wavelets tend to be irregular and asymmetric  

A wavelet is a waveform of effectively limited 
duration that has an average value of zero. 

 

 

 



wavelet analysis is breaking up data vector 
into shifted and scaled versions of the original 
(or mother) wavelet. 



Multilevel wavelet decomposition tree for mass spectra. 
Symbol s represents mass spectra; represent wavelet 
approximation coefficients from first level to sixth level 
respectively; represent wavelet detail coefficients from 
first level to sixth level. 



This figure show approximation and detail coefficients at first, 
third, fifth level. The dimensionality of approximation coefficients is 
7583, 1905, and 486 for first level, third level, and fifth level. 



Prostate cancer dataset 
 



This Table shows energy distribution of 
approximation coefficients for prostate cancer 
dataset of 322 samples. The fourth level is 
suggested as the best decomposition level in which 
approximation coefficients hold around 90% energy. 





Low resolution ovarian dataset  





High resolution ovarian dataset 



Energy distribution of wavelet decomposition at six 

levels for high resolution ovarian dataset. 

Best decomposition level 





Conclusions  
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