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_____________________________________________________________________________

ABSTRACT - Due to recent technology advances, large volumes of medical data are ob-

tained. These data contain valuable information. With increasing complexity of data, it be-

comes more difficult to access research data of specific analysis methods for further analy-

sis after the initial study was completed. This causes a major problem to exploit the expe-

rimental data. Therefore data mining techniques can be used to extract useful patterns for 

data analysis, re-analysis and data sharing. In this paper we mainly emphasize on data 

mining neuroscience data using spatial clustering technique. The clustering technique has 

been used to find a structure for the given data by finding similarities between data accord-

ing to the data characteristics.  
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I INTRODUCTION 

Neuroinformatics seeks to create and maintain web-accessible databases of experimental and 

computational data, together with innovative software tools, essential for understanding the 

nervous system in its normal function and in neuro logical disorders. Integrative neuroscience 

[1–4] involves studying how the brain operates by exploring the intricate interrelationship of its 

multiple levels of functional organization (starting at the genetic level, moving up through the 

synaptic, neuronal, and brain-pathway levels, and ultimately reaching the behavioral level). The 

integration of these different levels of information has the potential to provide the neuroscientist 

with a better understanding of how the brain functions as well as the mechanisms of many hu-

man neurological diseases. 

The field of neuroscience has generated a large quantity of data that feature high complexity and 

diversity. These data have been derived from a wide variety of experimental approaches. In addi-

tion to data diversity, a major obstacle to integration of neuroscience data has been the prolifera-

tion of machine-unfriendly formats used by different data providers to expose their data. Since 

many of the current neuroscience databases are web-accessible, the Hyper Text Markup Lan-

guage (HTML) has been a popular format for presenting neuroscience data to the human user. 

Other formats include tab-delimited format, binary (image) format, and free text. While these 

formats are human-friendly for data display purposes, they lack explicit semantic description of 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1839283/#b1-amia2006_0464
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1839283/#b4-amia2006_0464
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the data, which is required for ―intelligent‖ processing by machine. Using these formats, more 

efforts are needed to parse the data and to capture the data semantics in the code logic. Not only 

does this make data integration difficult, but it also creates a significant software maintenance 

problem when the format and/or meaning of the data change. It should be straightforward to 

translate from a machine-friendly format to a human-friendly format (but not vice versa). 

 

The neuroscience data is diverse and heterogeneous. In each subfield of neuroscience, however, 

there is often an associated primary type of data and neuroinformatics tools to store in data-

bases, to search, to compare, and increasingly to model the physical system. The cross-

disciplinary nature of neuroinformatics has required collaboration of teams of scientists with 

mapping efforts and/or hypothesis-driven goals.  

 

Traditional approaches to database integration including data federation (e.g., QIS [5]) and data 

warehouse (e.g., BioWarehouse [6]) involve mapping between the component data models (e.g., 

relational data model) and a common data model (e.g., object-oriented data model). Our ap-

proach involves developing a standardized machine-friendly data representation based on the 

query after preprocessing of research data from the database to expose neuroscience data to web 

applications/agents/scientists that perform data integration and analysis.  

 

II DATA MINING AND SPATIAL CLUSTERING  

The data mining refers to extracting or mining knowledge from large amounts of data or data-

bases. We live in data-rich times and each day, more data are collected and stored in databases. 

Increasing the use of data toward answering and understating important questions has driven the 

development of data mining techniques. The purpose of these techniques is to find information 

within the large collection of data. 

 

Spatial database has stored a large number of space-related data, and has many different charac-

teristics with relational databases, such as it contains topology and distance information, organiz-

es usually data in complex multi-dimensional spatial index structure, and often needs geometry 

calculating and spatial reasoning and other complex operation. These characteristics make min-

ing information from space data face many challenging issues. Because spatial data is different 

from data such as the number, classification and symbol is treated by traditional data mining 

techniques, in particular, the characteristics of its own, making spatial data treatment methods 

become the most important part of spatial data mining, and thus formed continuous development 

intrinsic motivation of spatial data mining. 

 

Spatial data mining (SDM) means extracting implicit knowledge, spatial relations or the other 

modes explicitly from the spatial database [7].it need integrating data mining (DM) and spatial 

database technology, the understanding that can be used to spatial data, spatial relations, and dis-

covery of relationship between non-spatial data and spatial data, structuring of spatial knowledge 

base, reorganization of spatial database, optimization spatial query, etc. 

 

Cluster analysis is an important research topic at the field of data mining. The so-called cluster-

ing [8], is grouping data objects based on the similarity, finding the distribution characteristics of 

http://www.ncbi.nlm.nih.gov/pubmed/15298995
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spatial data, making each the data of each clustering has very high similarity, and the data of dif-

ferent clustering different as much as possible. Spatial clustering analysis is to divide the objects 

of spatial database into different meaningful sub-classes according to some characteristics; ob-

jects of the same sub-class have certain characteristics with high similarity, which has obvious 

differences to characteristics of different sub-classes. The advantages of using cluster analysis 

are: the structure or clusters which are wanted to obtain can be found directly from the data, does 

not require any background knowledge. 

 

III SPATIAL CLUSTERING TECHNIQUE FOR DATA MINING NEURO SCIENCE 

RESEARCH DATA 

Now a day’s huge amount of data is gathered from remote sensing, medical data, geographic in-

formation system, environment etc.  So every day we are left with enormous amount of data that 

requires proper analysis. Data mining is one of the emerging fields that are used for proper deci-

sion-making and utilizing these resources for analysis of data. They are several researches fo-

cused on medical decision making. The most commonly clustering algorithm is K- means algo-

rithm. 

 

The K-means algorithm is a classical clustering method which is used to group large datasets in-

to clusters [9][10]. It is the unsupervised classification to find optimal clusters. The algorithm is 

often considered to be a partitioning clustering method, and it works as follows. It arbitrarily 

chooses the cluster center then the objects are assigned to the similar cluster, which are more 

similar. The cluster means are updated for each cluster until there is no change. The disadvantage 

of using K-means method is the number of cluster should be specified in the beginning and it is 

not able to generate the cluster with different shapes. Given the above disadvantages, there is the 

silhouette value also known as silhouette width, gives a sort of compactness of a cluster with re-

spect to the other clusters. 

 

Self Organization Map has the ability to learn unsupervised pattern. The SOM neural network is 

a very promising tool for clustering and mapping spatial datasets describing nonlinear phenome-

na [11]. Self-organizing networks modify their connection weights based only on the characteris-

tics of the input patterns. The goal of the learning process is not to make predictions, but to clas-

sify data according to their similarity. 

 

IV SYSTEM ARCHITECTURE 

 

The system overview is shown in the Figure 1. The database is designed manually. The first step 

is collecting the various research data from various neuro research labs. Most of the brain data 

collected is consistent. The preprocessing step is required for removing the inconsistency.  

 

The classification is the most commonly used data mining technique which involves in separat-

ing the data into segments which are non-overlapping. Any classification technique used as-

sumes some knowledge about the data. Hence a training set is used to identify specific parame-

ters. Training data requires sample input data, domain expertise and a classification assignment 

to the data. 
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Figure 1.1: Overview of system 

V DISCUSSION 

It is inefficient for the individual researchers to sequentially visit and explore thousands of data-

bases and conventional online search engines are inadequate. So far many databases do not ef-

fectively index or search database contents. To promote discovery and search for the data for fur-

ther analysis, we can maintain a database which is containing a huge set of records and providing 

an interface to search effectively for the data. The input is the text based query to the query en-

gine.  The K-means method which is used is an efficient technique for clustering large data sets 

and is used to determine the size of each cluster.  After this the HAC (hierarchical agglomerative 

clustering) has been used on the datasets in which we have used tree based partition method. 

 

CONCLUSION 

The data mining techniques are promising for clinical datasets. We have used clustering algo-

rithms such as HAC and K-Means in which, HAC is applied on K-means to determine the num-

ber of clusters. The quality of cluster is improved, if HAC is applied on K-means. Our future 

work will be related to missing values and applying various algorithms for the fast implementa-

tion of records. In addition, the research would be focusing on spatial data clustering to develop a 

new spatial data mining algorithm 
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