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Abstract 

Optimization for Atmospheric  

Scanning LiDAR Analysis  

using Array Database 
 

Juhun Kim 

Computer Science and Engineering 

The Graduate School 

Seoul National University 
 

Atmospheric scanning LiDAR analysis is the process that obtains 

the fine-grained mass result of the range area by analyzing the 

LiDAR signal data. Researchers have been using RDBMS and GIS, 

MATLAB, or Python to implement the process. It is possible to 

analyze a small amount of historical data from just a few LiDAR h/w 

with those methods. However, with the large amount of historical data 

from lots of h/w, the performance does matter. It is clear that 

researchers usually check the analysis results by changing the 

parameters. Therefore, it is needed to use an appropriate database 

by considering the data characteristics and analysis process to 

manage and analyze the data fast and easily. 

In this paper, we apply an array database to solve the problem. 

Array database fits on atmospheric scanning LiDAR data because it 

has multidimensional features, and there are operators that can use 

locality between adjacent cells. Also, SciDB has shared nothing 

architecture for scalability. We implemented the analysis process 

with User-Defined Operators (UDOs) in SciDB and optimize them in 

two ways. First, we use parallel chunk processing in SciDB. When 

the operator is running, chunks inside the instances are processed in 



 

 31 

parallel. Second, we implemented a GPU version of the operator 

which has many repetitive processes in parallel.   

The experiments are held with the data based on real observed 

datasets. We show that our approach with the array database is better 

than the previous methods. Researchers can check the analysis 

results of big data in a short time with our method. 

 

Keywords : SciDB, UDO, Parallel Chunk Processing, GPU 
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