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An Improved Dijkstra Algorithm Based on Pairing Heap
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Abstract Dijkstra is a classic algorithm to compute the shortest-path in GIS network analysis system. To improve the
algorithm efficiency and save memory usage, this paper proposes a new data structure, called “pairing heap” , to implement
the priority queue. So that the Dijkstra algorithm can use pairing heap. This paper gives out the implementation details and
algorithm’ s flow via studying the basic function of paring heap, and then analyses the algorithm’ s complexity. This new

algorithm has applied in VegaGIS and obtains good results.
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Fig.2 The data structure of paring heap node
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Fig.3 The relation between pairing-heap nodes’ pointer
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Fig.4 Merge operation of two sub pairing-heap
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Fig.5 Decrease-priority operation of pairing heap
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Fig.7 The flow of improved Dijkstra algorithm
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