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Path Planning Algorithm Considering Altitude Difference by Persistent
Homology

«Daichi Yamada, Taku Itami, Jun Yoneyama(Aoyama Gakuin University)

Abstract—

This study discusses a method for extending the path planning algorithm using persistent ho-

mology from a 2-dimensional plane to a 2.5-dimensional environment. In previous studies, a path planning
algorithm using persistent homology in 2-dimensional plane has been proposed. However, since the environ-
ment in which the vehicle actually travels is not a 2-dimensional plane but a 2.5-dimensional environment
with slopes and irregularities, there is a problem that has difficulty to apply in the actual environment. In
this study, we propose a trajectory generation algorithm by applying persistent homology taking into account

the altitude of the terrain.
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Fig. 1: 2.5D environment
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Fig. 2: Calculation of rotation amount in hierarchical
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Fig. 3: Relationship between obstacle avoidance and
hierarchical structure
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Fig. 4: Topographic analysis example
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Fig. 5: Numerical example Top view of environ-

ment(Initial position: @, Target position: X)
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Fig. 6: Observation results of obstacles by connecting
vertices(r = 1.5[m])
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Fig. 7: Observation results of obstacles by connecting
vertices(r = 2.54[m])
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Fig. 8: Trajectory generated when the permissible
elevation difference € = 2
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Fig. 9: Trajectory generated when the permissible
elevation difference ¢ = 3
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Fig. 10: Comparison of Trajectory lengths for permis-
sible elevation difference €
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