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Abstract

Title A Study on Fast Path Graph Optimization
in Path Finding
Author Daiki Kosaka
Advisor Taichi Watanabe
Key Words Pathfinding, Graph, GameAl
Optimization, Dijkstra
[summary]|

In order to perform route search, a route graph, which is graph data representing
the map state, is necessary. However, as the size of the map increases, so does the
processing time for pathfinding. Especially in the field of games, where high-speed
processing is required, it is important to reduce the processing time of pathfinding. In
order to reduce the processing time of route finding, improvements have been made
to route finding algorithms such as Dijkstra method and A* algorithm. In addition,
there are upper layer graphs that reduce the amount of data in the graph for path
finding by hierarchizing it, thereby shortening the search time. However, some route
graphs are not suitable for hierarchization depending on the map. Therefore, in this
study, we proposed a general-purpose data reduction method for pathway graphs to
reduce the processing time of pathway search. For each edge in the pathway graph, we
set the edge importance, which indicates that the more frequently used edges are more
important. Then, the data of the route graph is effectively reduced by deleting the edges
based on the edge importance. First, we calculated the edge importance using the total
path length increment index, and used this as the exact importance, which is the exact
solution of the edge importance. However, the calculation of the exact importance takes
a large amount of processing time, so we proposed a method to obtain results close to
the exact importance in a short processing time. The edge importance calculated by
the proposed method was used as the simplified importance. We applied the proposed
method to several path graphs, and obtained results close to the exact importance in
some of them. We also measured the computation time required to calculate the exact
importance and the simplified importance. The results show that the proposed method

can be applied to game fields that require fast processing for pathways of a certain size.
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