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 Radial Basis Functions (explanation) 
 M*λ = F (matrix calculations) 
 Error/Approx/Round-Off  (table example) 
 Program: ApproxVsActual  
  Jump discontinuities, Gibb’s phenomenon 

detection (paper cited) 
 This approach incorporated into Edge 

Detection: 
 Sigal’s code for 2D images, reproduces imaging of 

edges in a matrix 



Radial Basis Function 
(uses distance between 
points on intervals and a 
shape parameter, epsilon, 
as variables) 

Actual function 
value at xi 

Lambda coefficient, varies 
according to j Sum of all RBF calculations 

from j  N. This sum is done 
for each given i N. Values 
are then stored in an N x N 
matrix.  



(M)(λ) = f 



λ = (M-1 )(f) 





 Program: ApproxVsActual 
 code, variables 
 Actual function is just very closely rounded off points 

 Plotting points at every 10-5 (or 0.00001) interval 

 Ex1: continuous (func = @(x) sin(x)) 
 epsilon .01 .03 show the role of this shape parameter in 

smoothing the curve of approx’s in Ex1 

 Error graph 
 Ex2: discontinuous (func = @(x) x-1/3) 



 Find a jump discontinuity by: 
 First derivative (slope) 
 Lambda values that deviate from the rest of the 

lambda matrix values 
 Source: J.-H. Jung, V.R. Durante, An iterative 

adaptive multiquadric radial basis function 
method for the detection of local jump 
discontinuities, Appl. Numer. Math. 57 (2007) 
213-229. 





 Program: TwoD_Example1 
 How RBF approximation is incorporated into 2D 

edge detection. This program: 
 Uses RBF 1D approximation in horizontal and 

vertical direction to detect edges and approximate 
points 

 Then, combines the two scanned directions and 
produces a 2D image by plotting estimated 
coordinates on a corresponding matrix plane 













linspace(-10,10,N) 
epsilon = 0.1 

linspace(-10,10,N) 
epsilon = 0.2 

linspace(-20,20,N) 
epsilon = 0.1 

linspace(-20,20,N) 
epsilon = 0.2 



linspace(-100,100,N) 
epsilon = 0.1 

linspace(-100,100,N) 
epsilon = 0.2 

linspace(-50,50,N) 
epsilon = 0.1 

linspace(-50,50,N) 
epsilon = 0.2 



  Improving the accuracy of the current RBF 
method 

  Investigating other types of RBFs and 
approximation methods 

 Adapting approximation formulas to 
accommodate patterns at jump discontinuities 

 Researching other techniques used to scan 2D 
and possibly 3D images 


