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(Path Planning Method for an Autonomous Underwater Vehicle
With Environmental Movement Congestions)
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Abstract

In order to make the underwater vehicle carry out the mission in a submarine

environment, it is needed to plan a safe and efficient route to a given destination and prevent

the autonomous submersible from colliding with obstacles while moving along the planned route.

The function of collision avoidance makes the travel distance of the autonomous submersible

longer. Moreover, it should move slowly near to obstacles against their moving disturbance. As a

result, this invokes the degradation of the navigation efficiency in the process of collision

avoidance. The side effect of the collision avoidance is not ignorable in the case of high

congested environments such as the coast with many obstacles. In this paper, we suggest a path

planning method which provides the route with minimum travel time considering collision

avoidance in congested environment. For the purpose, we define environmental congestion map

related to geometric information and obstacles. And we propose a method to consider the moving

cost in the RRT scheme that provides the existing minimum distance path. We verified that the

efficiency of our algorithm with simulation experiments.
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Collision—free navigation
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Fig. 2 Congestion index

Reading the environmental map

O;

Creation of environmental congestion map
considering control characteristics of autonomous
underwater vehicle and environmental conditions

M

Creation of a path tree

V. B)

Generation of a path of minimum movement cost
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Fig. 3 Proposed procedure of path planning
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Table 1. Path Planning Algorithm
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Table 3. Result of path planning

Algorithm: Path planner Considering
Congestion Index

Planned Paths
((Left) Conventional RRT (Right)Our

Byt Bgoar V)

2 F<— ¢
3 for i=1,..,N do
4 ZT,oang < Sample
5 Togrest < FmdNearest(V,zmnd)
6 (T, o) — Steer (T, na T« arest)
7 if IsAcceptable(o) then
8 VeV U {z.,}
9 E— B U {#,405:%,)}
10 end
11  end
12 return ErtractPath(V,E,ngl)
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Table 2. Feature of Test Environment Map

Test

Feature
Map

e 12x12 Grid Map with 10% Empty
grids and 90% Occupied grids
1 - Empty grid : congestion index is O
- Occupied grid : congestion index is
a random number between O and 0.9

e 12x12 Grid Map with 50% Empty
grids and 50% Occupied grids

e 12x12 Grid map with 10 normal
distributions
- amplitude is 0.9 and deviation is a
random number

e 12x12 Grid Map with 30 normal
distributions
— amplitude is 0.9 and deviation is a
random number

[@2]
.

12x12 Office shaped Grid Map
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