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                    Abstract
A closed analytical relation required to describe the reliability of readout of a random discrete-point field by integrators with two threshold levels is rigorously proved. The corresponding probabilistic problem is solved with the use of two nonstandard tricks: first, codes are developed for performing analytical computations on a computer; second, a new notion of “three-dimensional generalized Catalan numbers” is introduced and successfully applied.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        On the reliable readout of random discrete-point structures
                                        
                                    

                                    
                                        Article
                                        
                                         01 January 2015
                                    

                                

                                A. L. Reznik, V. M. Efimov, … A. V. Torgov

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Reliability of readout of random point fields with a limited number of threshold levels of the scanning aperture
                                        
                                    

                                    
                                        Article
                                        
                                         01 November 2014
                                    

                                

                                A. L. Reznik, V. M. Efimov, … A. V. Torgov

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Analysis of random point images with the use of symbolic computation codes and generalized Catalan numbers
                                        
                                    

                                    
                                        Article
                                        
                                         01 November 2016
                                    

                                

                                A. L. Reznik, A. V. Tuzikov, … A. V. Torgov

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	A. L. Reznik and V. M. Efimov, “Analytical Computer Calculations in Image Analysis: Correct Reading of Random Discrete-Point Fields,” in: Proc. of the IASTED Intern. Conf. on Signal Processing, Pattern Recognition, and Applications, June 30–July 2, 2003, Rhodes, Greece, pp. 6–10.

	V. M. Efimov and A. L. Reznik, “Analytical Computer Calculation of Volumes Bounded by a System of Hyperplanes in an n-Dimensional Space,” Avtometriya, No. 1, 116–119 (1976).

	V. M. Efimov and A. L. Reznik, “Analytical Computer Determination of Statistical Characteristics of Slotted Scanning of the Bernoulli Flow,” Avtometriya, No. 4, 49–51 (1977).

	A. L. Reznik, “Computer Modeling of Continuous Readout of Images with a Discrete Structure,” Avtometriya, No. 6, 3–6 (1981).

	H. A. David, Order Statistics (Wiley, New York, 1981).
MATH 
    
                    Google Scholar 
                

	E. Parzen, Modern Probability Theory and Its Applications (John Wiley and Sons, Inc., New York-London, 1960).
MATH 
    
                    Google Scholar 
                

	S. S. Wilks, Mathematical Statistics (Princeton University Press, Princeton, 1943).
MATH 
    
                    Google Scholar 
                

	A. L. Reznik, V. M. Efimov, and A. A. Solov’ev, “Computer-Analytical Calculation of the Probability Characteristics of Readout of Random Point Images,” Avtometriya 47(1), 10–16 (2011) [Optoelectron., Instrum. Data Process. 47 (1), 7–11 (2011)].

                    Google Scholar 
                

	A. L. Reznik, V. M. Efimov, A. A. Solov’ev, and A. V. Torgov, “Generalized Catalan Numbers in Problems of Processing of Random Discrete Images,” Avtometriya 47(6), 11–15 (2011) [Optoelectron., Instrum. Data Process. 47 (6), 533–536 (2011)].

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Automation and Electrometry, Siberian Branch, Russian Academy of Sciences, pr. Akademika Koptyuga 1, Novosibirsk, 630090, Russia
A. L. Reznik, V. M. Efimov, A. A. Solov’ev & A. V. Torgov


Authors	A. L. ReznikView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. M. EfimovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. A. Solov’evView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. V. TorgovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                A. L. Reznik.


Additional information
Original Russian Text © A.L. Reznik, V.M. Efimov, A.A. Solov’ev, A.V. Torgov, 2012, published in Avtometriya, 2012, Vol. 48, No. 5, pp. 93–103.


About this article
Cite this article
Reznik, A.L., Efimov, V.M., Solov’ev, A.A. et al. Errorless readout of random discrete-point fields.
                    Optoelectron.Instrument.Proc. 48, 506–514 (2012). https://doi.org/10.3103/S8756699012050111
Download citation
	Received: 03 April 2012

	Published: 30 November 2012

	Issue Date: September 2012

	DOI: https://doi.org/10.3103/S8756699012050111


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	random division of the interval
	analytical calculations on a computer
	three-dimensional generalized Catalan numbers








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					52.91.99.177
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    