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Introduction of Hardness Measures and Performance Analysis of Real-Time Search Algorithms
on Maze Problems
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This paper presents two measures for characterizing the hardness of randomly generated mazes parameterized
by obstacle ratio and relates them to the performance of real-time search algorithms. The first measure is the
entropy calculated from the probability of existence of solutions. The second is a measure based on total initial
heuristic error between the actual cost and its heuristic estimation. We show that the maze problems are the most
complicated in both measures when the obstacle ratio is around 41%. Evaluating the number of steps required
for a problem solving by the well-known real-time search algorithms, we show that they all have a peak when the
obstacle ratio is around 41-42%. The results support the relevance of the proposed measures.
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