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cooperative behavior that emerges from the simple behaviors of individual  ants: each ant chooses the next link of its ath based on information provided by other ants, in the form of pheromone deposits This again refers to the autocatalytic behavior exhibited by forager ants It is also important to note that the information used to aid in the decision making process is limited to the local environment of the ant In their experiments, Dorigo and Di Caro found that [212, 217]   SACO works well for very simple graphs, with the shortest path being selected most often;   for larger graphs, performance deteriorates with the algorithm becoming less stable and more sensitive to parameter choices;   convergence to the shortest path is good for a small number of ants, while too many ants cause non-convergent behavior;   evaporation becomes more important for more complex graphs If   = 0, ie no evaporation, the algorithm does not converge If pheromone evaporates too much (a large   is used), the algorithm often converged to sub-optimal solutions for complex problems;   for smaller  , the algorithm generally converges to the shortest path For complex problems, large values of   result in worse convergence behavior From these studies of the simple ACO algorithm, the importance of the exploration  exploitation trade-o  becomes evident Care should be taken to employ mechanisms to ensure that ants do not exploit pheromone concentrations such that the algorithm prematurely stagnates on sub-optimal solutions, but that ants are forced to explore alternative paths In the sections (and chapters) that follow, di erent mechanisms are discussed to balance exploitation and exploration The simple ACO algorithm discussed in the previous section has shown some success in  nding the shortest paths in graphs The performance of the algorithm can be improved signi cantly by very simple changes to Algorithm 172 These changes include addition of heuristic information to determine the probability of selecting a link, memory to prevent cycles, and di erent pheromone update rules using local and/or global information about the environment The next sections provide an overview of the early ant algorithms which are based on such changes of the simple ACO algorithm.
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We begin with a simple circular obstacle A in the rm s workspace (Figure 53) Starting at position S, the arm moves its endpoint along the Mline (S, T ) toward the target position T  In this example the M-line happens to be a straight line Denote by (ai , bi ) the ends of link l2 , where point bi is the arm endpoint After traveling for a while in free space, at some moment the arm will contact obstacle A, at which time the link l2 position is (a2 , b2 ), and the point of contact on A is b  Now the arm will attempt to pass around the obstacle in order to continue its motion along the M-line Observe that here the arm has two options for maneuvering around the obstacle while maintaining a contact with it.
Draw barcode for .net using barcode generating for visual . recognizing barcode for .net Using Barcode decoder for . Eliminating a bottleneck can result  in substantial gains in performance to the verall system. Locating bottlenecks in a development environment can be difficult at best. The problem is that a bottleneck in the development environment may not be a bottleneck in the production environment. For example, a bottleneck may exist when communicating to the SQL Server database. This may be due to the type of hardware that the developers are using, the bandwidth that is available, or the quantity of users. Most of these bottlenecks will not exist in the production environment. There may be different bottlenecks in the product environment. In every case, when a bottleneck is identified, it should be documented and the software should be optimized to get the best possible performance. In cases where tuning requires hardware modification or trade-offs, it s better to document and retest within the proper environment.Related: Create PDF417 C# , Printing UPC-E Java , Printing UPC-E .NET
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