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Path planning
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Definition
"A path is a geometric representation of a plan to move from a
start to a target pose. The task of planning is to find a
collision-free path among a collection of static and dynamic
obstacles." [3]

An optimal and energy efficient multi-sensor collision-free path planningalgorithm for a mobile robot in dynamic

environments [1]
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Space as a graph - Grid-Map
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion
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Space as a graph - MAKLINK
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Global optimal path planning for mobile robot based on improved Dijkstra algorithm and ant system algorithm [4]
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The Dijkstra algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

https://en.wikipedia.org/wiki/Dijkstra%27s_algorithm
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The A* algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

https://en.wikipedia.org/wiki/A*_search_algorithm
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What can be improved?
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Dijkstra combined with the Ant System Algorithm I
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Possible points of improvement:
I The passage through some nodes could be unnecessary
I Path is sub-optimal since edges don’t define every possible

movement.

Global optimal path planning for mobile robot based on improved Dijkstra algorithm and ant system algorithm [4]
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Improved Dijkstra combined with the Ant System
Algorithm II
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Solution approach

Improve Dijkstra Apply ant Algorithm

Global optimal path planning for mobile robot based on improved Dijkstra algorithm and ant system algorithm [4]
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The standard Dijkstra algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Relaxed Dijkstra and A* with linear complexity for robot path planning problems in large-scale grid environments [2]
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Relaxed Dijkstra Algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Relaxed Dijkstra and A* with linear complexity for robot path planning problems in large-scale grid environments [2]
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The standard A* algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Relaxed Dijkstra and A* with linear complexity for robot path planning problems in large-scale grid environments [2]
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Relaxed A* Algorithm
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Relaxed Dijkstra and A* with linear complexity for robot path planning problems in large-scale grid environments [2]
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Results
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

I

Improved Dijkstra with Ant
System Algorithm Hybrid genetic algorithm

439m path 562m path
[4]

I

Relaxed Dijkstra / A* Regular Dijkstra / A*

Linear time complexity
bounded by the number of
cells of the grid.

Quadratic time complexity
bounded by the number of
cells of the grid (for A* it de-
pends on the heuristic)

[2]

I

RA* navfn (ROS)
(6.170884 ± 0.504922) ms
execution

19.41165 m path

(14.95496 ± 1.174413) ms
execution

18.83176 m path
[2]
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Conclusion
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion

Pros Cons

I Optimal path
I Minimal computation
I Guaranteed solution (if

exists)

I No dynamic environments
I Finite world
I No irregular shaped

obstacles

Emy Arts – Variants of the Dijkstra and A* algorithms used in path planning 16 / 18



Thank you for your attention.
Introduction Improved Dijkstra combined with the Ant System Algorithm Relaxed Dijkstra (RD) Relaxed A* (RA*) Results & Conclusion
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