

基于蚁群算法求解公交线路最短路径问题

摘  要
蚁群算法(Ant Colony Algorithm，ACA)是一种用来在图中寻找优化路径的机率型算法。它由意大利学者Dorigo、Maniezzo于20世纪90年代初首先提出，其灵感来源于蚂蚁在寻找食物过程中能从窝巢至食物源找到最短路径的行为。作为通用型随机优化算法，它吸收了昆虫王国中蚂蚁的行为特征， 具有并行性、正反馈性、健壮性等特点，通过其内在的搜索机制，已在一系列的组合优化问题的求解中取得了成效。

公交线路最短路径问题是一个要求寻找从指定起点出发务必经过各指定站点且只能经过一次最终到达指定终点的最短路径问题，是一类典型的NP完全问题，属于组合优化问题。

本文利用蚁群算法来求解公交线路最短路径问题。通过蚂蚁选择某条路径即给该路径赋一定的信息素（蚂蚁的分泌物），使得一定范围内的其它蚂蚁能够察觉到并对它们以后的行为产生影响，促使蚂蚁在某些路径上的数量越来越多。积累信息素越多的路径，成为越短路径的可能性就越大。通过实验表明，蚁群算法能有效地解决公交线路最短路径问题。
【关键词】蚁群算法，信息素，最短路径，公交线路，组合优化

Based on Ant Colony Algorithm for the Shortest Path Problem of Bus Lines

Abstract
Ant colony algorithm (ACA) is a probability-based algorithm used to find the optimized path on diagram. It is firstly proposed in early 90's of 20th century by   Italian scholars Dorigo, Maniezzo, inspired by the ants’ food searching behavior. As a general-purpose stochastic optimization algorithm, it has absorbed the ants’ behavior in insect kingdom. It is characterized as being parallel, positive feedback, and robustness. Through the internal searching mechanism, it has already achieved success in a series of combinatorial optimization problems.

The study of shortest path problem of bus lines is to find the shortest path, involving the specified starting point, required only-stop sites and the designated destination. It is a typical NP-complete problem, belonging to combinatorial optimization problems.
In this paper, ant colony algorithm is used to work out shortest path of bus lines. Ants’ choice of a particular path and their pheromone (ants’ secretions) to that path when passing through, allows a range of other ants to be detected and subsequently influencing their future behavior. Then an increasing number of ants will choose the path which amasses much pheromone. The chosen path with more pheromone is much likely to become the shortest path. Experiments show that the ant colony algorithm can effectively solve the problem of shortest path problem of bus lines. 
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