
Path Planning Algorithm:
Improved Rapidly-exploring Random Tree 
Aphilak Lonklang

PhD Student
Department of Artificial Intelligence



2023. 07. 18. 3

Improved Rapidly Exploring Random Tree 
with Bacterial Mutation and Node Deletion 
for Offline Path Planning of Mobile Robot
Lonklang, A.; Botzheim, J. Improved Rapidly Exploring Random Tree with 
Bacterial Mutation and Node Deletion for Offline Path Planning of 
Mobile Robot. Electronics 2022, 11, 1459. 
https://doi.org/10.3390/electronics11091459

https://doi.org/10.3390/electronics11091459


             

          

            

             

          

            

• RRT* is a random sampling tree structure search algorithm.
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Rapidly Exploring Random Tree*

Illustration of RRT* Algorithm



             

          

            

             

          

            

• Unusable nodes are the 
random nodes that fall into the 
obstacle regions.

• These nodes are not useful for 
iteration
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Unusable Node

Traditional RRT* (green)



             

          

            

             

          

            

• The number of generated unusable 
nodes is over 40% of RRT*.

• The main idea to improve the 
efficiency of the RRT* algorithm is to 
reduce the unusable nodes from the 
iteration and let the iteration flow 
continue with only usable nodes.
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Unusable Nodes

Unusable Node
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Global Environment
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Improved Algorithm
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Post-processing Algorithm



             

          

            

             

          

            

• Global Environment
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Experimental Results
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Experimental Results
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Experimental Results
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A Rapidly-Exploring Random Tree 
Algorithm by Reducing Random 
Map Size
2023 9th International Conference on Automation, Robotics and 
Applications (ICARA 2023)
February 10-12, 2023 | Abu Dhabi, United Arab Emirates



             

          

            

             

          

            

• An Improvement 
for Improved 
Algorithm for Path 
Planning Task of 
Mobile Robot

• To avoid the 
density of random 
nodes and improve 
the exploration of 
the algorithm
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Improved Algorithm



             

          

            

             

          

            

• We combined the improvement algorithm with the Bacterial 
Mutation and Node Deletion algorithms
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Experimental Results

Proposed RRT* (red)
Proposed RRT* with Bacterial 
Mutation and Node Deletion 
Algorithms (blue);
Conference Paper

Proposed RRT* (red);
Journal Paper 
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Experimental Results of Complex Environment

Proposed RRT* (red)
Proposed RRT* with Bacterial Mutation and 
Node Deletion Algorithms (blue);
Conference Paper
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Computational Results

Journal Conference



             

          

            

             

          

            

• The path planning result from a post-
processing algorithm was sent to 
TurtleBot3-Burger by MATLAB 
programming via Robot Operating System.

2023. 07. 18. 20

Implementing to Real Robot



             

          

            

             

          

            

• Map Generating from SLAM
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Unknown Static Obstacle Avoidance



Result: Store to Station 1
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First Path Planning Result New Path Planning
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Result: Store to Station 1
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Thank you for your attention
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