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A New Crossover Operator Used In Genetic Algorithm for Macro Cell Placement on a VLSI Chip F.A. Rini Mahajan, F.B. Baljit Singh Khehra and F.C. Amit Saxena Abstract- The Genetic algorithms are implemented as a computer simulation in which a population of abstract representations (chromosomes) of candidate solutions (Individuals) an optimization problem evolves toward better solutions. A genetic algorithm (GA) is a search technique used in computing to find exact or approximate solutions to optimization and search problems. They are categorized as global search heuristics. Genetic algorithms are a particular class of evolutionary algorithms that use techniques inspired by evolutionary biology such as inheritance, mutation, selection, and crossover. This algorithm works in number of iteration. In each iteration new generation (offspring) are generated by applying crossover operators to the pair of parents. VLSI Placement is the process of positioning cells such that they do not waste space. In this study Genetic algorithm is proposed in which a new crossover Operator is used for Chip area Minimization. This Crossover operator is the heart of our study as this is used to generate next population. The new crossover operator results in less area and iteration. Index Terms— Genes, Chromosomes, Mutation, offspring, inversion.



——————————  ——————————



1. INTRODUCTION Genetic algorithms are a class of search techniques inspired from the biological process of evolution by means of natural selection. GA is an iterative procedure that consists of a constant-size population of individuals, each one represented by a finite string of symbols, known as the genome, encoding a possible solution in a given problem space. This space, referred to as the search space, comprises all possible solutions to the problem at hand. Generally speaking, the genetic algorithm is applied to spaces which are too large to be exhaustively searched. The symbol alphabet used is often binary. During each iteration the individuals in the current population are evaluated using some measure of fitness. A number of genetic operators are applied to the parents to generate new individuals, called offspring, by combining the features of both parents. The three genetic operators commonly used by the genetic algorithm are crossover, mutation, and inversion. The offspring are next evaluated, and a new generation is formed by selecting some of the parents and offspring and rejecting others so as to keep the population size constant [6].



2. THE CROSSOVER OPERATOR It is main genetic operator. It operates on two individuals at a time, and generates an offspring by combining schemata from both parents. A simple way to achieve crossover would be to choose a random cut point, and generate an



offspring by combining the segment of one parent to the left of the cut point with the segment of the other parent to the right of the cut point.



Figure 1 Crossover Operator
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2.1 Order Crossover Choose a cut point at random. Copy the array segment to the left of the cut point from one parent to the offspring. Fill the remaining portion of the offspring array by going through the second parent and taking those elements which were left out [7].
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Figure 2 Order Crossover Figure 4 Cycle Crossover



2.2 PMX Crossover PMX stands for Partially Mapped Crossover. Choose a random cut point and consider the segments following the cut point in both parents as a partial mapping of the cells to be exchanged in the first parent to generate the offspring. Take corresponding cells from the segments of both parents, locate both these cells in the first parent and exchange them. Repeat this process for all cells in the segment. Thus a cell in the segment of the first parent and a cell in the same location in the second parent will define which cells in the first parent have to be exchanged to generate the offspring [7].



2.4 New Crossover Operator (Operator_GA) Choose a cut point at random. Copy the array segment to the left of the cut point from one parent to the offspring in sorted order of area of components. Fill the remaining portion of the offspring array by going through the second parent and taking those elements which were left out in the sorted order.



Figure 5 Operator_GA Crossover If the areas of Macro cells are in the following order C>H>A>D AND F>B>E>G Figure 3 PMX Crossover



2.3 Cycle Crossover It is an attempt to eliminate the cell conflicts that normally occur in crossover operators. Start with the cell in location 1 of parent 1 and copy it to the location 1 of the offspring. The offspring cannot inherit the cell in location 1 of parent 2, since location 1 in the offspring has been filled. Therefore, this cell must be obtained from parent 1. Suppose this cell is located in parent 1 at some location then it is passed to the offspring at that location but then the cell in parent 2 at that location cannot be passed to the offspring, so that cell is also obtained from parent 1. This process continues until a cycle is obtained [7].



3. GENETIC ALGORITHM FOR MACRO CELL PLACEMENT (GAMCP) This study presents the design and implementation of genetic operators/Algorithm. Operators are designed in the form of function 1. FITNESS_GA - Fitness function is the reciprocal of the sum of the bounding rectangle Area. 1 f = ------------------------------ ---------------------- (I) ∑ W H (i) * W v (i)
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Where f is the fitness, and W H ( i ) and W v ( i ) are the horizontal and vertical weights. Fitness Function of every cell (chromosome) is calculated which represents the area of each cell. The cell which has maximum area placed first in the chip, i.e. the cell having minimum fitness function is placed first so that GA does maximization so to achieve an optimal solution for the search space.



4.



Final combinations of the cells will be generated which will have minimum area.



4. RESULTS & COMPARISONS



1. SELECT_GA- fitness based selection selects the parent which is having highest area in first half part first in the (remaining) elements. 2. Operator_GA-choose a random cut point. Copy the array segment to the left of the cut point from one parent to the offspring in sorted order of area of components. Fill the remaining portion of the offspring array by going through the second parent and taking those elements which were left out in the sorted order.



For e.g. Parent1-



AHCDEFGB



Parent2 -



DEABGHFC



Child –



CHADFBEG



Figure 6 Result Graph-I Area versus No. of Components



If the areas of Macro cells are in the following order C>H>A>D AND F>B>E>G 3. .MUTE_GA- mutations will replace the repetitive component with the missing components.



3.1 The Algorithm (GAMCP) 1. Generate initial population. 2.



Apply fitness function to select individuals among population.



3.



for I = 1 to number of population do



3.1 Apply SELECT_GA operator.



Figure 7 – Result Graph-II (Population versus Iteration)



3.2 Apply CROSS_GA operator. 3.3 Apply MUTE_GA operator (optional). 3.4 Final combinations of the cells will be generated which will have minimum area.



The Existing Crossover Operators (Order, PMX, Cycle) and proposed Crossover Operator (Operator_GA) has been used for various numbers of Macro Cells and various numbers of population. The Cycle and PMX Crossover operator results in same area for the even number of elements and when the number of elements are odd than PMX Crossover Operator
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gives better results i.e. results in less area than Order Crossover. When the small number of components are considered the Cycle Crossover operator resulted in greater area than Order and PMX.As the number of components increases the Cycle Crossover operator gave better results than Order and PMX i.e. provide less area .But if we look at the proposed crossover operator (Operator_GA); it is always giving minimum area as compared to existing crossover operators. The same result is also represented by graph in figure 6.The blue line which is giving minimum area represents Operator_GA (Proposed Crossover Operator). After studying it is transparent that for a particular number of population Order and PMX Crossover operators result in same number of iteration .The Cycle Crossover operator resulted in less number of iterations as compared to Order and PMX .But if we look at the proposed crossover operator (Operator_GA); it is always giving minimum number of iteration for a particular number of population as compared to existing crossover operators. The Same results are also represented in Figure-7 using Graph.



calculating and storing these averages. We can calculate the approximate dynamics of this increase and decrease in schema instances as follows. Let H be a schema with at least one instance present in the population at time t. Let m(H,t) be the number of instances of H at time t, and let Û (H,t) be the observed average fitness of H at time t (i.e., the average fitness of instances of H in the population at time t). We want to calculate E(m(H, t + 1)), the expected number of instances of H at time t + 1. Assume that selection is carried out as described earlier: the expected number of offspring of a string x is equal to ƒ(x). where ƒ(x)is the fitness of x and is the average fitness of the population at time t. Then, assuming x is in the population at time t, letting x Î H denote "x is an instance of H," and (for now) ignoring the effects of Crossover and mutation, we have   E (m (H, t +1)) = ∑  fx⁄ft = ( u H, t/ ft) m (H, t) (1)



5 .MATHEMATICAL FOUNDATION How does the GA process schemas? Any given bit string of length l is an instance of 2l different schemas. Thus, any given population of n strings contains instances of between 2l and n × 21 different schemas. If all the strings are identical, then there are instances of exactly 2l different schemas; otherwise, the number is less than or equal to n × 2l. This means that, at a given generation, while the GA is explicitly evaluating the fitnesses of the n strings in the population, it is actually implicitly estimating the average fitness of a much larger number of schemas, where the average fitness of a schema is defined to be the average fitness of all possible instances of that schema. For example, in a randomly generated population of n strings, on average half the strings will be instances of 1***···* and half will be instances of 0 ***···*. The evaluations of the approximately n/2 strings that are instances of 1***···* give an estimate of the average fitness of that schema This is an estimate because the instances evaluated in Typical−size populations are only a small sample of all possible instances. Just as schemas are not explicitly represented or evaluated by the GA, the estimates of schema average fitnesses are not calculated or stored explicitly by the GA. However the GA's behavior, in terms of the increase and decrease in numbers of instances of given schemas in the population, can be described as though it actually were



by definition, since Û(H, t) = (£xÎH ƒ(x))/m(H,t)for x in the population at time t. Thus even though the GA does not calculate Û(H,t) explicitly, the increases or decreases of schema instances in the population depend on this quantity. Crossover and mutation can both destroy and create instances of H. For now let us include only the destructive effects of crossover and mutation—those that decrease the number of instances of H. Including these effects, we modify the right side of “(1)” to give a lower bound on E(m(H,t + 1)). Let pc be the probability that single−point crossover will be applied to a string, and suppose that an instance of schema H is picked to be a parent. Schema H is said to "survive" under single point crossover if one of the offspring is also an instance of schema H. We can give a lower bound on the probability Sc (H) that H will survive single−point crossover: s H  1  p 



 







(2)



Where d(H) is the defining length of H and l is the length of bit strings in the search space. That is, crossovers occurring within the defining length of H can destroy H (i.e., can produce offspring that are not instances of H), so we multiply the fraction of the string that H occupies by the crossover probability to obtain an upper bound on the probability that it will be destroyed. (The value is an upper
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bound because some crossovers inside a schema's defined positions will not destroy it, e.g., if two identical strings cross with each other.)Subtracting this value from 1 gives a lower bound on the probability of survival Sc(H). In short, the probability of survival under crossover is higher for shorter schemas. The disruptive effects of mutation can be quantified as follows: Let pm be the probability of any bit being mutated. Then Sm(H), the probability that schema H will survive under mutation of an instance of H, is equal to (1 _ p m)o(H), where o(H) is the order of H (i.e., the number of defined bits in H). That is, for each bit, the probability that the bit will not be mutated is 1 _ p m, so the probability that no defined bits of schema H will be mutated is this quantity multiplied by itself o(H) times. In short, the probability of survival under mutation is higher for lower−order schemas. E (m (H, t +1)) ≥ pmσH]



,   ! 



m (H, t) 1  p 



 



7. SCREEN SHOTS



 [1 



(3) This is known as the Schema Theorem. It describes the growth of a schema from one generation to the next.



6. CONCLUSION Crossover operator plays very important role in Genetic Algorithm. Each new generation is created by crossing pair of parents. New offspring assimilate the properties of both the parents. The Genetic Algorithm implemented in this study is based on proposed Crossover operator (Operator_GA).This work is designed and implemented for minimization of VLSI Chip area in such a way that optimal solution can be obtained. Although some Crossover operators are available for chip area minimization but the proposed operator resulted in least area. The proposed method not only minimizes chip area but also reduces number of iteration to get the final result. From experiments that are given in result section it has been observed that new crossover operator (Operator_GA) gives better results than the traditional crossover operators (Order, PMX, Cycle). Thus, the results allow us to conclude that the implemented crossover operator and Genetic Algorithm based on fitness proportionate selection provides better performance than the traditional crossover operators. © 2011 JCSE http://sites.google.com/site/jcseuk/



JOURNAL OF COMPUTER SCIENCE AND ENGINEERING, VOLUME 5, ISSUE 1, JANUARY 2011 34



REFERENCES [1] Holland, J.H.: Adaptation in Natural and Artificial Systems, University of Michigan Pres, Ann Arbor., pp. 1-5, (1975) [2] J. J. Grefenstette, R. Gopal, B. Rosmaita, and D. Van Gucht “Genetic algorithms for the traveling salesman problem.” in Proc. Inr. Con$ on Genetic Algorithms and Their Applications, pp. 160-168. 1985. [3] L. Davis “Job shop scheduling with genetic algorithms,” in Proc.Int. Conf. on Genetic Algorithms and Their Applications, pp. 136-140, 1985. [4] F. Darema, S. Kirkpatrick, and V. A. Norton “Parallel techniques for chip placement by simulated annealing on shared memory systems,” in Proc. IEEE Int. Conf. on Computer Design, pp. 87-90, 1987. [5] R.S. Tsay, E. Kuh, C.P Hsu. "PROUDA: S ea-Of-Gates Placement Algorithm," IEEE Design & Test of Computers, pp. 5-10 December 1988. [6] Goldberg, D.E. (1989): Genetic Algorithms in Search, Optimization, and Machine Learning, Addison-Wesley, Reading, MA. [7] Shahookar, K.; Mazumder, P.” A genetic approach to standard cell placement using meta-genetic parameter optimization” in Proc. IEEE Int. Conf. on Computer-Aided Design of Integrated Circuits and Systems pp. 500 - 511 , 1990 [8] G. Siegl, K. Doll, F.M. Johannes. "Analytical Placement: A Linear or a Quadratic objective Function?" Proc. 28th Design Automation Conference, June 1991. [9] J. Kleinhans, G. Siegl, F.M. Johannes, K. Antreich. "GORDIAN: VLSI Placement by Quadratic Programming and Slicing Optimization," IEEE Transactions on Computer Aided Design,Vol. 10 No. 3, March 1991. [10] K. Doll, F.M. Johannes, K.J. Antreich. "Accurate net models for placement improvement by network flow methods," Proc. IEEE Int. Conf Computer Aided Design, 1992. [11] Ray-I Gang and Pei-Yung Hsiao “Force Directed Self-organizing Map and its Application to VLSI Cell Placement” in Proc. IEEE Int. Conf. on Computer Design pp. 103 - 109 vol.1, 1993. [12] K. Doll, F.M. JohannesK, .J. Antreich. "Iterative Placement Improvement by Network Flow Methods," IEEE Transactions on Computer Aided Design, Vol. 13 No. 10,.October 1994. [13] Youssef, H.; Sait, S.M.; Nassar, K.; Benten, M.S.T.” Performance driven standard-cell placement using the genetic algorithm” Fifth Great Lakes Symposiumon VLSI pp. 124 – 127, 1995. [14] J.D. Lohn, S.P. Colombano, \Automated Analog Circuit Synthesis using a Linear Representation," Proc. of the Second Int'l Conf on Evolvable Systems: From Biology to Hardware, Springer-Verlag, Berlin, 1998, pp. 125-133. [15] 1. R. Battiti and A. Bertossi, “Greedy, Prohibition, and Reactive Heuristics for Graph Partitioning,” IEEE Transactions on Computers, 48(4), April 1999, pp.361– 385. © 2011 JCSE http://sites.google.com/site/jcseuk/



JOURNAL OF COMPUTER SCIENCE AND ENGINEERING, VOLUME 5, ISSUE 1, JANUARY 2011 35



[16] 20. Shantanu Dutt and Wenyong Deng,” Probability-Based Approaches to VLSI Circuit Partitioning” IEEE Trans. CAD, Vol. 19, No. 5, May 2000, pp. 534549. [17] Synthesis of low-power DSP systems using a genetic algorithm Bright, M.S.; Arslan, T., IEEE Transactions on Evolutionary Computation Volume 5, 2001, Pp. 27 - 40 [18] Hybrid Algorithms for Large-Scale VLSI Placement ,Igor L. Markov, The University of Michigan, Ann Arbor, EECS IBM Mentor: Paul Villarrubia, IBM Technology Group July 9, 2002. [19] Shane Legg, Marcus Hutter, Akshat Kumar “Tournament versus Fitness Uniform Selection” Conf. on Evolutionary Computation, pp. 2144- 2151 Vol.2 ,2004. [20] Mr. Rohtash Bhushan Pandhi “VLSI Circuit Partitioning Using Ants Colony Optimization” A Thesis Submitted in partial fulfillment of the requirement for the award of degree Of Master of Engineering In Software Engineering , June 2004, PP.22-35. [21] Feng Wang; Yuan-Xiang Li “Analog Circuit Design Automation Using Neural Network-Based Two-Level Genetic Programming” Proc. IEEE Int. Conf. on Machine Learning and Cybernetics , Pp.2087 – 2092,2005, [22] Mahmood R. Minhas” An Evolutionary Algorithm for Low Power VLSI Cell placement” in Proc. IEEE International Symposium on. on MicroNanoMechatronics and Human Science, 1540- 1543 ,2005 [23] Marcus Hutter and Shane Legg “Fitness Uniform Optimization” IEEE Transaction on evolutionary computation, VOL. 10, NO. 5, OCTOBER 2006 [24] Component Placement Optimization in the Brain ,Christopher Cherniak ,Committee on History and Philosophy of Science, Department of Philosophy, University of Maryland, College Park,Maryland 20742 [25] VLSI Cell Placement Techniques, K. SHAHOOKAR AND P. MAZUMDER, Department of Electrical Engineering and Computer Science,University of Michigan, Ann Arbor, Michigan 48109. [26] R. Battiti and A. Bertossi, “Greedy, Prohibition, and Reactive Heuristics for Graph Partitioning,” IEEE Transactions on Computers, 48(4), April 1999, pp.361– 385. [27] An Introduction to Genetic Algorithms by Mitchell Melanie Cambridge, Massachusetts London, England 1999 ISBN 0−262−13316−4 (HB), 0−262−63185−7 (PB) Pg no. 21-22.



© 2011 JCSE http://sites.google.com/site/jcseuk/



























[image: A New Crossover Technique for Cartesian Genetic ...]
A New Crossover Technique for Cartesian Genetic ...












[image: The Genetic Algorithm as a Discovery Engine - Cartesian Genetic ...]
The Genetic Algorithm as a Discovery Engine - Cartesian Genetic ...












[image: Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA]
Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA












[image: Genetic Algorithm based Phase-Only Nulling in Adaptive Antennas]
Genetic Algorithm based Phase-Only Nulling in Adaptive Antennas












[image: Genetic Algorithm based Phase-Only Nulling in ...]
Genetic Algorithm based Phase-Only Nulling in ...












[image: Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA]
Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA












[image: A Competent Genetic Algorithm for Solving Permutation ...]
A Competent Genetic Algorithm for Solving Permutation ...












[image: Searching Co-Integrated Portfolios by a Genetic Algorithm]
Searching Co-Integrated Portfolios by a Genetic Algorithm












[image: A Hybrid Genetic Algorithm with Pattern Search for ...]
A Hybrid Genetic Algorithm with Pattern Search for ...












[image: a niche based genetic algorithm for image registration]
a niche based genetic algorithm for image registration












[image: A Genetic Algorithm for Hierarchical Multi-Label ...]
A Genetic Algorithm for Hierarchical Multi-Label ...












[image: A Steady-State Genetic Algorithm With Resampling for ... - Roberto Rossi]
A Steady-State Genetic Algorithm With Resampling for ... - Roberto Rossi












[image: Clustering by a genetic algorithm with biased mutation ...]
Clustering by a genetic algorithm with biased mutation ...












[image: A Random-Key Genetic Algorithm for the Generalized ...]
A Random-Key Genetic Algorithm for the Generalized ...












[image: a niche based genetic algorithm for image ... - Semantic Scholar]
a niche based genetic algorithm for image ... - Semantic Scholar












[image: Dynamic Channel Allocation Using a Genetic Algorithm ...]
Dynamic Channel Allocation Using a Genetic Algorithm ...












[image: 1 feature subset selection using a genetic algorithm - Semantic Scholar]
1 feature subset selection using a genetic algorithm - Semantic Scholar












[image: GHA-256: Genetic Hash Algorithm]
GHA-256: Genetic Hash Algorithm












[image: Lightpath Protection using Genetic Algorithm ... - Semantic Scholar]
Lightpath Protection using Genetic Algorithm ... - Semantic Scholar












[image: Multiobjective Genetic Algorithm-Based Fuzzy ...]
Multiobjective Genetic Algorithm-Based Fuzzy ...












[image: Multiobjective Genetic Algorithm-Based Fuzzy ...]
Multiobjective Genetic Algorithm-Based Fuzzy ...












[image: genetic algorithm optimization pdf]
genetic algorithm optimization pdf












[image: Application of a Genetic Algorithm for Thermal Design ...]
Application of a Genetic Algorithm for Thermal Design ...















A New Crossover Operator Used In Genetic Algorithm ...






JOURNAL OF COMPUTER SCIENCE AND ENGINEERING, VOLUME 5, ISSUE 1, JANUARY 2011. 29 ... in the second parent will define which cells in the first. 






 Download PDF 



















 1MB Sizes
 1 Downloads
 298 Views








 Report























Recommend Documents







[image: alt]





A New Crossover Technique for Cartesian Genetic ... 

republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. GECCO'07, July 7â€“11, 2007, London, England, United ...














[image: alt]





The Genetic Algorithm as a Discovery Engine - Cartesian Genetic ... 

parts we discover an amazing number of new possibili- ties. This leads us to the .... of the important themes which has arisen in the nascent field of Evolvable ...














[image: alt]





Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA 

Department of Computer Science and Information Engineering, National Chiayi University ..... consider that the BS measure is formulated based on SIFT-.














[image: alt]





Genetic Algorithm based Phase-Only Nulling in Adaptive Antennas 

A simple alternative to complex hardware design of adaptive antennas along with optimizing SNR is proposed by the application of genetic algorithms. Adaptive antennas are antenna arrays with phase angle associated with each element of the array. The 














[image: alt]





Genetic Algorithm based Phase-Only Nulling in ... 

Indian Institute of technology, Kharagpur â€“ 721302, India ... Problem Definition .... Antenna, Propagation and EMC Technologies for Wireless Communications, ...














[image: alt]





Event Detection in Baseball Videos Using Genetic Algorithm ... - APSIPA 

Department of Computer Science and Information Engineering, National Chiayi University ..... consider that the BS measure is formulated based on SIFT-.














[image: alt]





A Competent Genetic Algorithm for Solving Permutation ... 

Jan 30, 2002 - ... Volume 6) (Genetic Algorithms and Evolutionary Computation) Q2 Cloud, TFT 2. ... algorithm, combines some of the latest in competent GA technology to ... Competent GAs are those designed for principled solutions of hard ...














[image: alt]





Searching Co-Integrated Portfolios by a Genetic Algorithm 

Apr 4, 2010 - Sadhana House, 1st Flr, 570. 400018 Mumbai â€“ India [email protected]. Luigi Troiano. University of Sannio ..... weakly-cointegrated instruments using boosting-based optimization,â€� in. JCIS. Atlantis Press, 2006. [














[image: alt]





A Hybrid Genetic Algorithm with Pattern Search for ... 

computer simulated crystals using noise free data. .... noisy crystallographic data. 2. ..... Table 4: Mean number of HA's correctly identified per replication and the ...














[image: alt]





a niche based genetic algorithm for image registration 

Image registration aims to find the unknown set of transformations able to reduce two or more images to ..... of phenotypic similarity measure, as domain-specific.














[image: alt]





A Genetic Algorithm for Hierarchical Multi-Label ... 

optimize the level of coverage of each antecedent. Then, ... that maps each example xi into a set of classes, respecting ... To the best of our knowledge, this is.














[image: alt]





A Steady-State Genetic Algorithm With Resampling for ... - Roberto Rossi 

1 Cork Constraint Computation Centre, University College, Cork, Ireland ... 3 Faculty of Computer Science, Izmir University of Economics, Turkey.














[image: alt]





Clustering by a genetic algorithm with biased mutation ... 

It refers to visualization techniques that group data into subsets (clusters) ..... local and global results can make a big difference [38]. We implemented the ...














[image: alt]





A Random-Key Genetic Algorithm for the Generalized ... 

Mar 24, 2004 - Department of Industrial Engineering and Management Sciences ... Applications of the GTSP include postal routing [19], computer file ...














[image: alt]





a niche based genetic algorithm for image ... - Semantic Scholar 

Image registration can be regarded as an optimization problem, where the goal is to maximize a ... genetic algorithms can address this problem. However ..... This is akin to computing the cosine ... Also partial occlusions (e.g. clouds) can occur ...














[image: alt]





Dynamic Channel Allocation Using a Genetic Algorithm ... 

methods for a broadband fixed wireless access (BFWA) network. The existing ..... Systems,â€� IEEE Transactions on Vehicular Technology, pp. 1676-. 1687, vol.














[image: alt]





1 feature subset selection using a genetic algorithm - Semantic Scholar 

Department of Computer Science. 226 Atanaso Hall. Iowa State ...... He holds a B.S. in Computer Science from Sogang University (Seoul, Korea), and an M.S. in ...














[image: alt]





GHA-256: Genetic Hash Algorithm 

Pretty Good Privacy (PGP) and S/MIME (Secure Multipurpose Internet Mail. Extension) etc., which is proven that it .... evolution. Many people, biologists included, are astonished that life at the level of complexity that we observe could have evolved














[image: alt]





Lightpath Protection using Genetic Algorithm ... - Semantic Scholar 

connectivity between two nodes in the network following a failure by mapping ... applications and high speed computer networks because of huge bandwidth of ...














[image: alt]





Multiobjective Genetic Algorithm-Based Fuzzy ... 

Sep 30, 2009 - vector-based categorical data clustering algorithm (CCDV) ..... Note that the mapping Map should be one to one to ensure .... B. Visualization.














[image: alt]





Multiobjective Genetic Algorithm-Based Fuzzy ... 

Sep 30, 2009 - On the other hand, if a data point has certain degrees of belongingness to each cluster, ... A. Mukhopadhyay is with the Department of Computer Science and. Engineering ... online at http://ieeexplore.ieee.org. Digital Object ...














[image: alt]





genetic algorithm optimization pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. genetic ...














[image: alt]





Application of a Genetic Algorithm for Thermal Design ... 

Apr 4, 2008 - Multiphase Flow in Power Engineering, School of Energy and Power. Engineering, Xi'an Jiaotong ... Exchanger Design, Chemical Engineering Progress, vol. 96, no. 9, pp. 41â€“46 ... Press, Boca Raton, FL, pp. 620â€“661, 2000.


























×
Report A New Crossover Operator Used In Genetic Algorithm ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















