






 

 
 

In order to reflect the superiority of this algorithm, the complexity of Dhillon's distributed 
clustering algorithm is compared. In the distributed algorithm proposed by Dhillon et al. [8], the time 
complexity in addition to  , plus the transfer time of calculate the number of all 
vectors, local site elements, and the Euclidean minimum squares error of all local sites, but also with 
the calculation of all the local site of all vector time and. 

And communication complexity in addition to   , but also with the calculation 
of all local sites all the vector time. 

Obviously, in Dhillon's scheme, the time complexity and communication complexity are 
somewhat higher than those described in this paper, and the empty clusters in [9] are treated as a tuple 
for communication, there is no empty cluster in the improved method. 

Experimental results and performance analysis 
The performance of the proposed algorithm was tested by two groups of experiments. The 

experimental platform is configured for 100 Mb / s LAN, 4 PCs, configured as Pentium IV / Intel 
1 .66 GHz / 512 MB, Window s XP (Server version), 80 GB hard drive. The algorithm into a specific 
source code, in New Zealand Waikato University open source platform WEKA on the algorithm to 
verify. The experiment consists of two parts: the first part of the 6 group is the artificial 
two-dimensional data set, the size of 5 KB, 10 KB, 50 KB, 100 KB, 300 KB, 500 KB; Part 2 from the 
UCI machine learning database [8] The Iris plant dataset, which has four attributes, three categories, a 
total of 150 samples. 

In the first experiment, six sets of different data sets were used to compare the efficiency of 
different clustering algorithms. In order to understand these sets of data, this paper adopts 
two-dimensional data sets, and is divided into three categories. Experimental results shown in Figure 
1, time unit of y-axis is the clock cycle. With the increasing size of the data set, the running time of 
distributed clustering algorithm is obviously smaller than that of centralized clustering algorithm, and 
the operation efficiency is improved compared with Dhillon’s distributed clustering algorithm. 
Growth rate if the distributed clustering algorithm proposed in this paper is also smaller than the 
centralized K-means algorithm. 

The second experiment aims to prove the correctness of the proposed algorithm. The experimental 
data is the famous Iri s dataset. The distribution of the original data set is shown in Figure 2. Sites 1, 2, 
3 reflect a certain part of the global space, as shown in Figure 3 ~ 5. It can see from the final clustering 
results (see Figure 6), the global center positioning of the distributed clustering algorithm proposed in 
this paper is quite accurate. 

 
 
 
 

 
Figure 1 Implementation efficiency 

comparison between the algorithm proposed in 
this paper with the centralized K-means 

algorithm and Dhillon algorithm 
 

Figure 2 Iris raw data distribution 
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Figure 3 Site 1 data distribution 

Figure 5 Site 3 data distribution 
 

 
Figure 4 Site 2 data distribution 

 
Figure 6 Distributed clustering of K-means 

algorithm 

Conclusion 
Based on the intensive research of centralized K-means clustering algorithm, this paper proposes a 

new distributed K-means clustering algorithm, analyzes the complexity of the new algorithm, and 
proves that the new algorithm greatly improve the performance of the algorithm while keeping all the 
features of centralized K-means clustering algorithm at the same time. The experiment also shows that 
the distributed algorithm proposed in this paper reduces the complexity of the algorithm and improves 
the efficiency of the algorithm compared with the algorithm reported in the reference. 
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