
  

The Finnish Graduate School in 
Astronomy and Space Physics

Summer School 2007

Time Series Analysis

Part III. Methods

Numerical and statistical methods in 
time series analysis



  

Definition of the Fourier Transform



  



  



  

Fourier Transform Example



  

Extension of the Fourier Transforms to 2D Functions



  

Fourier Transform Example of a 2D Function



  
Definition of the 1D Discrete Fourier Transform



  



  

1D Discrete Fourier Transformation Example



  

The 2D Discrete Fourier Transform



  



  

The Scaling Terms



  

Existence of the DFT



  

2D Discrete Fourier Transform Example



  

Fourier Transform of Even, Odd 
Functions



  

Separability



  



  

Translation



  

Translation in the Fourier Domain



  

Translation in the Image Domain



  

Distributivity and Scaling



  

Convolution



  



  



  



  



  



  



  



  



  



  

Convolution with an Impulse 
Function



  



  

Discrete Convolution



  

Two-Dimensional Continuous 
Convolution



  

Two-Dimensional Discretised 
Convolution



  

FFT Computational Complexity



  



  

Derivation of the DDT Algorithm



  



  



  



  

The Inverse FFT


