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7 A Path Planning Algorithm for an AUV

UdG Guided with Homotopy Classes
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smaller lower bound are used to guide a planner based on the Rapidly-exploring Random Tree (RRT),
called Homotopic RRT (HRRT), to compute the path in the workspace. Simulated and real results with
an Autonomous Underwater Vehicle (AUV) are presented showing the feasibility of the proposal.
Comparison with well-known path planning algorithms has also been included.

1 Introduction 2 Generation of the Homotopy Classes
*Guide topologically a path planning algorithm using homotopy classes *Construction of a topological environment to compute homotopy classes that can be followed in any 2D
workspace

*Two paths belong to the same homotopy 1 Reference frame (F) 2 Topological graph (G) 3 Lower bound
class H if one can be deformed into the other

without encroaching obstacles.

p,andp, e H

*Two steps process *Advantages
*Explore the space confined in a homotopy class

Homotopy classes

Lower bound path

*Generate good solutions very fast if the

homotopy classes with the lower cost solutions

Homotopy are known
classes

generation

*Homotopy classes allow to reach the goal by
Path planning avoiding the obstacles in different manners

channel

3 Homotopic RRT (HRRT)

. . : : : : *Establish the topological relationshi *Syst ti ti fthe h t . titati fthe h t
*Constrained growing of the tree into those directions that satisfy the homotopy class stablish the topological relationships  *Systematic generation of the homotopy ~ *Quantitative measure of the homotopy

between obstacles classes in their canonical form with a classes before computing their path
,lek *Any path is defined by the sequence of modified BFS algorithm *Modified version of the Funnel
the segments traversed *Restriction criteria to avoid self- Algorithm

*Adding a new node intersections/duplicate

*Nearest node selection criteria:

*Among nodes closer to the homotopy class * Simple wrap * Wrap * Self-crossing
*The node with the min. Euclidean distance Oy - Yy Oy, K, Kk, Xk, X, By O, -+ Xk,
*Check intersections with F B oy, B —withs, t, u20ands>t<u —(s,v20ands<v)or(s,v<0ands>v)
Ak C Ks —withs t u<0ands<t>uy e Or the reversed substring with:
, 7/ 4 -
*Properties oy, ot C —(s,v=0ands>v)or (S,XSOands< V)
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*Performance
*No optimal
Complete within the method

4 Results Experimental results
Simulated Results Test with the SPARUS AUV in a water tank
Cost sorted by lower bound and computation time
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5 Conclusions
*We propose a method to generate homotopy classes that can be followed in any 2D workspace Acknowledgments
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