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Introduction 
The aim of this Phd is to continue the research of the algorithm exposed in [1]. One of the most important 
things for a correct navigation of an autonomous vehicle is to create a map of the environment to carry out 
many different tasks. It is desirable to design a method that fulfils the properties of scalability and ability to 
operate in unstructured environments with low computational cost for real-time applications.  

State of the art 
This algorithm has been analysed and compared with other SLAM techniques to get conclusions of the 
advantages and disadvantages. For this testing, it was used 2 datasets, the Intel Research Lab environment 
and the ACES building obtained from the Robotic Data set Repository. The other SLAM techniques used are 
the Scan Matching [2], the SPM-ICP technique [3], the Graph-Mapping technique and the RBF with 50 
particles.           

INTEL  Trans. Error  
m(abs) 

Rot. Error 
deg(abs) 

Memory 

Scan-Machine 0.220 ± 0.296 1.7 ± 4.8 9MB 

RBPF(50 par.) 0.070 ± 0.083 3.0 ± 5.3 1.5GB 

SPM-ICP 0.043 ± 0.05 1.50 ± 3.07 40MB 

Graph-Mapping 0.031 ± 0.026 1.3 ± 4.7 1.5GB 

Proposed 0.029 ± 0.003 0.61 ± 1.15 110KB 

Method proposed 
This Phd is going to focus on these improvements: 

• Start using a 3D Lidar sensor, instead of 2D, and adapt the algorithm to use more layers without 
increasing a lot the memory of the map. 

• Include semantic SLAM: it consists in associating semantic concepts to geometric entities in robot’s 
surroundings [4].  This improvement enhances robot’s autonomy and robustness and facilitates 
more complex tasks. That would be helpful to solve the kidnapped robot problem too. 

Conclusions 
In conclusion this algorithm has a bright future to improve computational efficiency, without losing 
precision, making possible working in big areas where using other algorithms would be impossible. Adding 
these new improves would make this algorithm very robust and available to develop difficult tasks for 
different situations and different autonomous vehicles. 
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ACES: Trans. Error  
m(abs) 

Rot. Error 
deg(abs) 

Memory 

Scan-Machine 0.173 ± 0.614 1.2 ± 1.5 5.3MB 

RBPF(50 par.) 0.060 ± 0.049 1.2 ± 1.3 5GB 

SPM-ICP 0.060 ± 0.055 1.21 ± 1.61 111MB 

Graph-Mapping 0.044 ± 0.044 0.4 ± 0.4 5GB 

Proposed 0.044 ± 0.0018 0.42 ± 0.21 191KB 
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