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Reducing Search Space of A* Algorithm Using Obstacle Information
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ABSTRACT

The A= algorithm is a well-known pathfinding algorithm. However, if the information
about obstacles is not exploited, the algorithm may collide with obstacles or lead into
swamp areas unnecessarily. In this paper, we propose new heuristic functions using the
information of obstacles to avoid them or swamp areas. It takes time to process the
information of obstacles before starting pathfinding, but it may not cause any problems
most of cases because it is not processed in real time. We showed that the proposed
methods could reduce the search space effectively through experiments. Furthermore, we
showed that heuristic functions using obstacle information could reduce the search space
effectively without processing obstacle information at all.
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— Reducing Search Space of A* Algorithm Using Obstacle Information —
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[Fig. 2] Heuristic Functions h1() and h2()
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h1(S) = min {distance(S, tl1) + distance(tl,G),
distance(S, bl) + distance(bl, G)}, (eq. 1)

h2(S) = min {distance (S, t1) + hl(tl),
distance(S, bl) + hl(bl)}, (eq. 2)
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[Fig. 3] A Simple Bar Obstacle
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[Table 1] A Simple Bar Obstacle

Algorithm No, of Search Performance
A*(h) 127 1
A*(h1) 70 1.81

SOAA*(h) 111 1.44

SOAA*(h1) 46 2.76
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[Fig. 4] A Simple Bar Obstacle on the Boundary
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Algorithm No. of Performance
Search
A*(h) 12 1
A*(h1) 34 3.29
SOAA*(h1) 26 4.31

(a) A* Algorithm with h()

(b) A* Algorithm with h1()
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(c) SOAA* Algorithm with hi()
[Fig. 5] A Swamp Obstacle
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[Table 3] A Swamp Obstacle

Algorithm No. of Search Performance
A*(h) 131 1
A*(h1) 82 1.60

SOAA*(h1) a7 2.79
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[Fig. 6] Two Bar Obstacles
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[Table 4] Two Bar Obstacles

Algorithm No. of Search Performance
A*(h) 235 1
A*(h1) 160 1.47
A*(h2) 19 1,97

SOAA*(h1) 135 174

SOAA*(h2) 82 2.87

(a) A* Algorithm with h()
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[Fig. 71 An Upward Swamp Obstacle
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[Table 5] An Upward Swamp Obstacle
Algorithm No. of Search Performance
A*(h) 124 1
A*(h1) 83 1.49
A*(h2) 68 1.82
SOAA*(h1) 59 2.10
SOAA*(h2) 45 2.76
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