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Parallel Clustering Algorithms Based on Mapreduce Hadoop

Madina Mansurova®, Darkhan Akhmed-Zaki?, Bolatzhan Kumalakov®, Bazargul Matkerim*

Abstract. This study represents an approach of application of parallel algorithms for
data processing of Remote sensing. Hyperspectral information of Remote sensing finds
application in many branches. Therefore problems of processing of hyperspectral information
and decoding of space images are actual. The goal of this study is the implementation of
parallel algorithms for clustering of hyperspectral images. In this study parallel clustering
algorithms are based on MapReduce programming model and are implemented on the
Hadoop platform. Research results are compared with the results with different cluster
settings and MPI model.

We have designed an experiment to gain data on working implementations of three
Hadoop solutions for clustering problem: ISODATA, ISODATA with combiners and
clustering using Particle swarm optimization. The increasing of productivity is achieved by
the process of data control. In this work the processed data are divided into two types: static,
which are stored in the local file system, and state’s data that participate in the exchange
between the Map and Reduce functions. Iterative algorithms use specific scheme that reduces
the amount of data participating in the exchange of MapReduce processes. The results
presented in this study prove the effectiveness of MapReduce Hadoop technology for Remote
Sensing data processing.
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