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                Functional approximation is one of the methods allowing designers to approximate circuits at the level of logic behavior. By introducing a suitable functional approximation, power consumption, area or delay of a circuit can be reduced if some errors are acceptable in a particular application. As the error quantification is usually based on an arithmetic error metric in existing approximation methods, these methods are primarily suitable for the approximation of arithmetic and signal processing circuits. This paper deals with the approximation of general logic (such as pattern matching circuits and complex encoders) in which no additional information is usually available to establish a suitable error metric and hence the error of approximation is expressed in terms of Hamming distance between the output values produced by a candidate approximate circuit and the accurate circuit. We propose a circuit approximation method based on Cartesian genetic programming in which gate-level circuits are internally represented using directed acyclic graphs. In order to eliminate the well-known scalability problems of evolutionary circuit design, the error of approximation is determined by binary decision diagrams. The method is analyzed in terms of computational time and quality of approximation. It is able to deliver detailed Pareto fronts showing various compromises between the area, delay and error. Results are presented for 16 circuits (with 27-50 inputs) that are too complex to be approximated by means of existing evolutionary circuit design methods.


            

        




        
            
                Published
            

            

        
            
                2016

            

        


        
            
                Pages
            

        

        
            
            169-192
            

        


        
            
                Journal
            

        

        
            
                Genetic Programming and Evolvable Machines, vol. 17, no. 2, ISSN 1389-2576
            

        







        
            
                Publisher
            

        

        
            
                Springer International Publishing
            

        



        
            
                DOI
            

        

        
            
                10.1007/s10710-015-9257-1
            

        


        
            
                UT WoS
            

        

        
            
                000376876700004
            

        


        
            
               EID Scopus
            

        

        
            
                2-s2.0-84949685438
            

        


        
            
                BibTeX
            

        

        
            
                @ARTICLE{FITPUB10916,
   author = "Zden\v{e}k Va\v{s}\'{i}\v{c}ek and Luk\'{a}\v{s} Sekanina",
   title = "Evolutionary Design of Complex Approximate Combinational Circuits",
   pages = "169--192",
   journal = "Genetic Programming and Evolvable Machines",
   volume = 17,
   number = 2,
   year = 2016,
   ISSN = "1389-2576",
   doi = "10.1007/s10710-015-9257-1",
   language = "english",
   url = "https://www.fit.vut.cz/research/publication/10916"
}


            

        


        
            
                Files
            

        

        
            
                	
		            
			        pdf
			        genp16.pdf
                    954 KB		            
	            


            

        

    



            
            
                
                    
                        
                            
                                For Applicants
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Study at FIT in English
                                        
	
                                            Study at FIT in Czech
                                        
	
                                            Short-term Study
                                        
	
                                            Full Degree Programmes
                                        
	
                                            Summer Schools
                                        
	
                                            Students with Special Needs in Studies
                                        
	
                                            Contact
                                        


                            

                        

                        
                            
                                For Students
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Study Information
                                        
	
                                            Study News
                                        
	
                                            For Freshmen
                                        
	
                                            Academic Year
                                        
	
                                            Courses
                                        
	
                                            Degree Programmes
                                        
	
                                            State Final Examination and Theses
                                        
	
                                            Study and Internships Abroad
                                        
	
                                            Creative Activity of Students
                                        
	
                                            Offers of Professional Internships
                                        
	
                                            FIT Student Union
                                        
	
                                            Study rooms at FIT
                                        


                            

                        

                        
                            
                                Science and Research
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Science and Research at FIT
                                        
	
                                            Research Groups
                                        
	
                                            European Structural Funds Projects
                                        
	
                                            Projects
                                        
	
                                            Publications
                                        
	
                                            Products
                                        
	
                                            Patents
                                        
	
                                            Conferences
                                        
	
                                            Awards and Recognitions
                                        


                            

                        

                        
                            
                                Cooperation with FIT
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Industry Cooperation
                                        
	
                                            Partners
                                        
	
                                            Research Partnership
                                        
	
                                            Foreign Cooperation
                                        
	
                                            Collaboration with Schools
                                        
	
                                            Faculty Services
                                        
	
                                            Job Offers in IT
                                        


                            

                        

                        
                            
                                Faculty
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            News
                                        
	
                                            Event Calendar
                                        
	
                                            Campus Map
                                        
	
                                            Faculty Campus
                                        
	
                                            Organizational Structure
                                        
	
                                            Information Board
                                        
	
                                            History and Now
                                        
	
                                            Brief history of the department
                                        
	
                                            For Media
                                        
	
                                            Staff
                                        
	
                                            Contacts
                                        
	
                                            Protection of Personal Data
                                        


                            

                        

                        
                            
                                Units
                                
                                    
                                        
                                    
                                
                            

                            
                                	
                                            Deans Office
                                        
	
                                            Department of Information Systems
                                        
	
                                            Department of Intelligent Systems
                                        
	
                                            Department of Computer Graphics and Multimedia
                                        
	
                                            Department of Computer Systems
                                        
	
                                            Computer Centre
                                        
	
                                            Research Centre of Information Technology
                                        
	
                                            Library
                                        
	
                                            Museum
                                        


                            

                        

                    

                


                
                    
                        
                            
                                
                                    
                                        
                                            
                                        
                                    
                                    
                                        Faculty of Information Technology, Brno University of Technology
                                    
                                
                            

                        


                        
                            
                                




                                    Faculty of Information Technology

                                    Brno University of Technology
                                

                                
                                    
                                        Božetěchova 2

                                        612 00 Brno

                                        Czech Republic
                                    

                                    
                                        www.fit.vut.cz

                                        info@fit.vut.cz
                                    

                                

                            
                        

                        
                            
                                	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Facebook
                                        
                                    
	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Twitter
                                        
                                    
	
                                        
                                            
                                                
                                                    
                                                
                                            
                                            Instagram
                                        
                                    
	
                                        
                                            
                                                [image: IN]
                                            
                                            Linkedin
                                        
                                    
	
                                        
                                            
                                                [image: rss]
                                            
                                            RSS
                                        
                                    


                            

                        

                        
                    
                

                
                    
                        
                            Copyright © 2024
                            Faculty of Information Technology, BUT

Information about the cookies
                        

                        
                                Your IP address: 44.199.198.16
                        

                    

                


            

            
                Back to top
                
                    
                        
                    
                
            

        

        
        
        
        
        
    