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Abstract. Self-Organizing Maps (SOM) is a widely used artificial neural 
network (ANN) model. Because of its heavy computation load when the map is big 
and inherent parallel, there is a need to apply a parallel algorithm on it. As a SIMD 
parallel processor, Graphic processing unit (GPU) shows a fast growing speed than 
CPU. And it also provides programmability recently. In this paper, the algorithm 
and result of SOM computing on GPU has been given. The result shows that GPU 
can make SOM computing much faster than standard CPU. Some design tricks for 
improving the efficiency of computing has discussed. Based on the results and 
current trends in the development of GPU, it is reasonable to expect that graphic 
hardware will widely used in other ANN computing for getting high-performance. 

1 Introduction 

The Self-Organizing Maps, also called Kohonen feature map (KFM) [6] is a particular 
kind of artificial neural network (ANN) model, which consists of one layer of n-
dimensional units (neurons). It is fully connected with the network input. Additionally, 
there exist lateral connections through which a topological structure is imposed. For 
the standard model, the topology is a regular two-dimensional map instantiated by 
connections between each unit and its direct neighbors. 

In recent years, the graphic hardware performance is doubled every 12 
months which is much faster than CPU’s performance increase which is doubled 
every 18 months. And GPU vendors had made it possible to program on it, which 
enable us to implement general-purpose computation. 
 Bohn[1] describes an SOM calculation method based on OpenGL hardware 
speed-up on SGI workstation, which inspired our work to further deploy the 
possibility to implement SOM calculation based on PC commodity graphic hardware. 
For other related works, Kyoung-Su Oh et al.[4] implements a fast computation of 
MLP on GPU, and give an almost 20 time speed up over CPU. Thomas Rolfes[7] gives 
an artificial neural network implementation using a GPU-based BLAS level 3 style 
single-percision general matrix-matrix product.  
 In this paper, our approach detail and result are given. In section 2, we give 
the computational model and deploy the possibility to implement a KFM computing 
based on PC graphic hardware. In section 3, we give our computation result and 
compare the performance increase of GPU over CPU and then discuss some of our 
implementation details. In section 4, we give our conclusion and some directions for 
further researching. 
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