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Hough transform to stress on elongated objects in images 

              [2, 7, 8, 9, 12] 

- The original HT, by Hough (1961): 

         a line L(x,y|k,b): (y=kx+b) in the object (input image) space ė the point 

LHT(k,b) of the HT parameter space;          

            A line (as a continuum of points) <=> a point (as a continuum of lines crossing it) 

            Troubles with HT representation of  vertical lines (k­°¤) 
 

- The (r,q)HT, a modification of HT by Duda & Hart (1982): 

          based on the normal equation of a line: L(x,y|r,q): x.cos(q)+y.sin(q)=r  

            A line (as a continuum of points) <=> a point (as a continuum of sinusoids crossing it) 

            (|r| ¢ Diag(image), -p/2 < q ¢ p/2) 



(r,q)HT to recognize the slope of text rows in an image 
( the most popular application of HT ) [3, 5, 6, 7, 9] 



Our case: (r,q)HT to recognize stellar chains in an image 
 [1, 4] 

         Segmentation of stellar chains, 
obtained by a specific astronomical 
method: multiple photo expositions 
(combined over one and the same 
photo plate) of the observed sky 
quadrant. 

         This is a problems to be solved in 
our project on Astroinformatics  



éHough transform to stress on elongated objects in images 

- The traditional algorithm for (r,q) HT performance: it transforms each 

image pixel and accumulate its HT representation (a cosinusoid) into HT 

space. To increase the representation precision you have to increase the 

HT space (i.e. array)  size. And the processing complexity is  ~ 

Xmax.Ymax.qmax ~ N3 (!) A new approach is obviously necessary to speed 

up but to make more precise too [3, 8, 9, 11, 12, 13] 

      An exact HT can be defined using the fact that: 

- The (r,q)HT is equivalent to the transform of Radon (1917): [7, 9, 11,13] 
  

 

 

 

where RoI is the definition domain of the image f = f(x,y), (x,y) Í RoI; RoHT is the 

definition domain for HT of the image, i.e. for h = h(r,q); and d(.) is the Diracôs 

function. 

- Image processing uses direct (r,q)HT (i.e. RT), while computer 

tomography ï the inverse RT (i.e. (r,q)HT-1)  


