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Abstract

Title Study on speed-up method of shortest path re-search
by local reconfiguration of cost map
Author Takumi Tsugawa
Advisor Taichi Watanabe
Key Words PathSearch, GameAl, Retry,
Connect Info, Multithread
[summary]|

Route search is used for robot Al and game AI. Dijkstra’s algorithm and A * algorithm
are well known as route search algorithms. It is important to speed up the search for
the shortest path in game works where the map changes rapidly.

However, the conventional algorithm is inefficient because it has to search a huge amount
of maps in the re-search. The D * algorithm is an algorithm that re-searches for the
shortest path in response to changes in the map. However, this algorithm does not
support the case where a new shortest path is created. In this study, we propose a new
route search method based on the localization of the cost map.

Uses three phases: the whole analysis phase, the local analysis phase, and the route
detection phase. The entire map is analyzed in the whole area analysis phase, and
accurate analysis results are obtained for the entire map. In the local analysis phase,
the information within the range can be efficiently reset by analyzing the analysis results
obtained in the whole area analysis phase in a limited manner. Although the processing
can be performed at high speed, the information distant from the changed portion is
an inaccurate situation as it is. In the case of a single map change, a strict route can
be obtained by performing the local analysis phase, but if the map is further changed,
the entire analysis phase must be performed again. Therefore, by performing the whole
area analysis phase using multi-threads, a function of performing a route search without
waiting for accurate information update has been realized.

As a result of measuring the processing speed when re-searching the route for a plurality
of maps, the re-search was performed faster than the conventional algorithm. This
makes it possible to immediately perform a re-search and obtain a new route. However,
in the conventional route search, if either the start point or the goal point moves, it is
not prevented to perform the route search.However, since this method uses information
from the start point and the goal point, However, if one of them moves, the route search

cannot be performed.
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