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some useful information experts unnoticed.
Abstract—the

application

of

Neural

Neural network is a parallel processing
network which generated with simulating the
image intuitive thinking of human, on the basis
of the research of biological neural network,
according to the features of biological neurons
and neural network and by simplifying,
summarizing and refining. It uses the idea of
non-linear mapping, the method of parallel
processing and the structure of the neural
network itself to express the associated
knowledge of input and output.

Networks in the data mining has become
wider. Although neural networks may have
complex structure, long training time, and
uneasily understandable representation of
results,

neural

networks

have

high

acceptance ability for noisy data and high
accuracy and are preferable in data mining.
In this paper the data mining based on
neural networks is researched in detail, and
the key technology and ways to achieve the
data mining based on neural networks are
also researched.

Initially, the application of the neural network
in data mining was not optimistic, and the
main reasons are that the neural network has
the defects of complex structure, poor
interpretability and long training time. But its
advantages such as high affordability to the
noise data and low error rate, the continuously
advancing and optimization of various network
training
algorithms,
especially
the
continuously advancing and improvement of
various network pruning algorithms and rules
extracting algorithm, make the application of
the neural network in the data mining
increasingly favored by the overwhelming
majority of users. In this paper the data mining
based on the neural network is researched in
detail.

Keywords—Data mining, neural networks,
data mining process, implementation, feed
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I.

INTRODUCTION

The continuous development of database
technology and the extensive applications of
database management system, the data volume
stored in database increases rapidly and in the
large amounts of data much important
information is hidden. If the information can
be extracted from the database they will create
a lot of potential profit for the companies, and
the technology of mining information from the
massive database is known as data mining.
Data mining tools can forecast the future
trends and activities to support the decision of
people. For example, through analyzing the
whole database system of the company the
data mining tools can answer the problems
such as “Which customer is most likely to
respond to the e-mail marketing activities of
our company, why”, and other similar
problems. Some data mining tools can also
resolve some traditional problems which
consumed much time, this is because that they
can rapidly browse the entire database and find

2. NEURAL NETWORK METHOD IN
DATA MINING
2.1 Overview of Artificial Neural Networks
(ANNs)
The concept of neural networks is modeled
after biological sensory mechanisms where the
neuron signals are transmitted to the brain and
processed. This concept moves away from
traditional statistical models where data are
analyzed based upon holding everything else
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constant (ceteris paribus). The weakness in
statistical models lies in their inability to
model the changing relationships between
variables (non-linear problem) and thus
presents challenges in making a predictive
analysis where the underlying relationships are
not constant. A neural network overcomes this
problem by being adaptive to real sets of data.
Much like living organisms, a neural network
gets training and learns the tricks of the trade
by observation and readjusts its learning
against new sets of data iteratively. When
(2000)2 states, “Artificial Neural Networks
(ANNs) are an information processing
technology pertaining to the area of machine
learning in artificial intelligence. A neural
network employs an adaptive structure that can
be trained with application data to capture
complex relationships between input and out
variables.”

The human brain is a collection of more than
10 billion interconnected neurons. Each
neuron is a cell that uses biochemical reactions
to receive, process, and transmit information.
Tree like networks of nerve fibers called
dendrites are connected to the cell body or
soma, where the cell nucleus is located.
Extending from the cell body is a single long
fiber called the axon, which eventually
branches into strands and sub strands, and are
connected to other neurons through synaptic
terminals or synapses.
The transmission of signals from one neuron to
another at synapses is a complex chemical
process in which specific transmitter
substances are released from the sending end
of the junction. The effect is to raise or lower
the electrical potential inside the body of the
receiving cell. If the potential reaches a
threshold, a pulse is sent down the axon and
the cell is ‘fired’. Artificial neural networks
(ANN) have been developed as generalizations
of mathematical models of biological nervous
systems. A first wave of interest in neural
networks (also known as connectionist models
or parallel distributed processing) emerged
after the introduction of simplified neurons by
McCulloch and Pitts (1943).

2.2 Neural Network Architecture
The inherent power of neural networks lies in
its ability to recognize the underlying
relationship between input and output data.
According to Nasir (2001),3 “the prototypical
use of neural networks is in structural pattern
recognition.” Through a preset learning
algorithm and series of training iterations the
network learns to recognize patterns in the data
sets and assigns weights to each variable
(nodes). Neural network architecture employs
multiple layers of nodes. A ‘node’ is where the
data is converted into values between 0 and 1
using sigmoid transfer function in a
network. Following figures illustrates this:

The basic processing elements of neural
networks are called artificial neurons, or
simply neurons or nodes. In a simplified
mathematical model of the neuron, the effects
of the synapses are represented by connection
weights that modulate the effect of the
associated input signals, and the nonlinear
characteristic exhibited by neurons is
represented by a transfer function. The neuron
impulse is then computed as the weighted sum
of the input signals, transformed by the
transfer function. The learning capability of an
artificial neuron is achieved by adjusting the
weights in accordance to the chosen learning
algorithm.

A general introduction to artificial intelligence
methods of measuring signal processing is
given in the human brain provides proof of the
existence of massive neural networks that can
succeed at those cognitive, perceptual, and
control tasks in which humans are successful.
The brain is capable of computationally
demanding perceptual acts (e.g. recognition of
faces, speech) and control activities (e.g. body
movements and body functions). The
advantage of the brain is its effective use of
massive parallelism, the highly parallel
computing structure, and the imprecise
information-processing capability.
2
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discrete model and continuous model as
representatives, and mainly used for
associative
memory
and
optimization
calculation;
(3) Self-organization networks: it regards
adaptive resonance theory (ART) model and
Kohonen model as representatives, and mainly
used for cluster analysis.
A feed forward neural network is an network
where connections between the units
do not form a directed cycle. This is different
from recurrent neural networks.

Fig.1 Biological neural network system
where wj is the weight vector, and the function
f(net) is referred to as an activation (transfer)
function. The variable net is defined as a scalar
product of the weight and input vectors, net =
wTx = w1x1 + ·· · · +wnxn (2) where T is the
transpose of a matrix, and, in the simplest case,
the output value O is computed as O = f (net) =
_1 if wTx _ θ 0 otherwise (3) where θ is called
the threshold level; and this type of node is
called a linear threshold unit.

Fig.2 Feed forward neural network system
The feed forward neural network was the first
and arguably simplest type of artificial neural
network devised. In this network, the
information moves in only one direction,
forward, from the input nodes, through the
hidden nodes (if any) and to the output nodes.
There are no cycles or loops in the network.

3. NEURAL NETWORK METHOD IN
DATA MINING
There are seven common methods and
techniques of data mining which are the
methods of statistical analysis, rough set,
covering positive and rejecting inverse cases,
formula found, fuzzy method, as well as
visualization technology. Here, we focus on
neural network method. Neural network
method is used for classification, clustering,
feature mining, prediction and pattern
recognition. It imitates the neurons structure of
animals, bases on the M-P model and Hebb
learning rule, so in essence it is a distributed
matrix structure. Through training data mining,
the neural network method gradually
calculates (including repeated iteration or
cumulative calculation) the weights the neural
network connected. The neural network model
can be broadly divided into the following three
types:
(1) Feed-forward networks: it regards the
perception back-propagation model and the
function network as representatives, and
mainly used in the areas such as prediction and
pattern recognition;
(2) Feedback network: it regards Hopfield

At present, the neural network most commonly
used in data mining is BP network. Of course,
artificial neural network is the developing
science, and some theories have not really
taken shape, such as the problems of
convergence, stability, local minimum and
parameters adjustment. For the BP network the
frequent problems it encountered are that the
training is slow, may fall into local minimum
and it is difficult to determine training
parameters. Aiming at these problems some
people adopted the method of combining
artificial neural networks and genetic gene
algorithms and achieved better results.
Artificial
neural
network
has
the
characteristics of distributed information
storage, parallel processing, information,
reasoning, and self-organization learning, and
has the capability of rapid fitting the non-linear
data, so it can solve many problems which are
difficult for other methods to solve.
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3.1 What is Data Mining – Data Mining
Definitions?
Data mining (the analysis step of the
knowledge
discovery
in
databases
[11]
process, or KDD), a relatively young and
interdisciplinary
field
of computer
[12][13]
science
is the process of discovering new
patterns from large datasets involving methods
at the intersection of artificial, machine
learning, statistics and database
systems.[12] The overall goal of the data mining
process is to extract knowledge from a data set
in a human-understandable structure[2] and
besides the raw analysis step
Involves database and data management
aspects, data preprocessing, model and
inference
considerations,
interestingness
metrics, complexity considerations, postprocessing of fund structure, visualization and
online updating.

We need information but what we have is a
huge amount of data flooding around
companies, organizations even individuals.
Because of the amount of data is so enormous
that human cannot process it fast enough to get
the information out of it at the right time, the
machine learning technology has been
established to solve this problem potentially.
3.3 Knowledge Discovery
Knowledge discovery is a process that extracts
implicit, potentially useful or previously
unknown information from the data. The
knowledge discovery process is described as
follows:

3.2 Data Mining Process
Nowadays corporate and organizations are
accumulating data at an enormous rate and
from a very broad variety of sources such as
customer transactions, credit card transactions,
bank cash withdrawal to hourly weather data.
A lot of relational database servers have been
built to store such massive quantities of data.
To put the data into the database servers,
online transactional process (OLTP) systems
have been developed to help business run
smoothly based on their own business
processes. Those OLTP systems stores all the
transactional data into the database for every
transaction happens to the business in every
second such as sale orders, purchase orders in
sale to head count data in human capital
management. To enables the top executives to
make decisions faster based on facts, online
analytical processing (OLAP) systems such as
data warehouses have been developed rapidly
recently. There are a vast amount of data is
recorded in the OLTP systems and pushing to
OLAP systems for reporting purpose. As the
matter of fact, the data itself is critical to a
company’s growth. It contains knowledge that
could lead to important business decisions that
bring business to the next level. These data is
never been examined in a superficial manner.
It is becoming data rich but knowledge poor.

Fig.4 knowledge discovery process

Let’s examine the knowledge discovery
process in the diagram above in details:


Data comes from variety of sources is
integrated into a single data store called
target data

Data then is pre-processed and
transformed into standard format.

The data mining algorithms process the
data to the output in form of patterns or
rules.

Then those patterns and rules are
interpreted to new or useful knowledge or
information.
The ultimate goal of knowledge discovery and
4
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data mining process is to find the patterns that
are hidden among the huge sets of data and
interpret them to useful knowledge and
information. As described in process diagram
above, data mining is a central part of
knowledge discovery process. Let answer the
question “what is data mining?” by
examining several data mining definitions.

4. DATA MINING PROCESS BASED
ON NEURAL NETWORK

Fig.6 Data mining based on neural network
composed by data preparation

Data mining process can be composed by three
main phases:
Data preparation, data mining, expression and
interpretation of the results, data mining
process is the reiteration of the three phases.
The details are shown in Fig. 5.

1) Data cleaning Data cleansing is to fill the
vacancy value of the data, eliminate the noise
data and
correct the inconsistencies data in the data.
2) Data option Data option is to select the data
arrange and row used in this mining.
3) Data preprocessing Data preprocessing is to
enhanced process the clean data which has
been selected.
4) Data expression Data expression is to
transform the data after preprocessing into the
form which can be accepted by the data
mining algorithm based on neural network.
The data mining based on neural network can
only handle numerical data, so it is need to
transform the sign data into numerical data.
The simplest method is to establish a table
with one-to-one correspondence between the
sign data and the numerical data. The other
more complex approach is to adopt appropriate
Hash function to generate a unique numerical
data according to given string. Although there
are many data types in relational database, but
they all basically can be simply come down to
sign data, discrete numerical data and serial
numerical data three logical data types. Fig. 3
gives the conversion of the three data types.
The symbol “Apple” in the figure can be
transformed into the corresponding discrete
numerical data by using symbol table or Hash
function. Then, the discrete numerical data can
be quantified into continuous numerical data
and can also be encoded into coding data.

Fig.5 General Data mining process

The data mining based on neural network is
composed by data preparation, rules extracting
and rules assessment three phases, as shown in
Fig. 6.
I. Data Preparation Data preparation is to
define and process the mining data to make it
fit specific data mining method. Data
preparation is the first important step in the
data mining and plays a decisive role in the
entire data mining process. It mainly includes
the following four processes.

5
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clustering according to certain feature.
Scholars T. Kohonen of Finland considers that
the neighboring modules in the neural network
are similar to the brain neurons and play
different rules, through interaction they can be
adaptively developed to be special detector to
detect different signal. Because the brain
neurons in different brain space parts play
different rules, so they are sensitive to different
input modes. TKohonen also proposed a kind
of learning mode which makes the input signal
be mapped to the low-dimensional space, and
maintain that the input signal with same
characteristics can be corresponding to
regional region in space, which is the so-called
self-organization feature map (S0FM).

Fig.7 Data expression and conversion in data
Mining based on neural network

2. Rules Extracting There are many methods
to extract rules, in which the most commonly
used methods are LRE method, black-box
method, the method of extracting fuzzy rules,
the method of extracting rules from recursive
network, the algorithm of binary input and
output rules extracting (BIO-RE), partial rules
extracting algorithm (Partial-RE) and full rules
extracting algorithm (Full-RE).
3. Rules Assessment Although the objective of
rules assessment depends on each specific
application, but, in general terms, the rules
can be assessed in accordance with the
following Objectives.
(a) Find the optimal sequence of extracting
rules, making it obtains the best results in the
given data set;
(b) Test the accuracy of the rules extracted;
(c) Detect how much knowledge in the neural
network has not been extracted;
(d) Detect the inconsistency between the
extracted rules and the trained neural network.

2. Data Mining Based on Fuzzy Neural
Network Although neural network has strong
functions
of
learning,
classification,
association and memory, but in the use of the
neural network for data mining, the greatest
difficulty is that the output results cannot be
intuitively illuminated. After the introduction
of the fuzzy processing function into the neural
network, it can not only increase its output
expression capacity but also the system
becomes more stable. The fuzzy neural
networks frequently used in data mining are
fuzzy perception model, fuzzy BP network,
fuzzy clustering Kohonen network, fuzzy
inference network and fuzzy ART model. In
which the fuzzy BP network is developed from
the traditional BP network. In the traditional
BP network, if the samples belonged to the
first k category, then except the output value of
the first k output node is 1, the output value of
other output nodes all is 0, that is, the output
value of the traditional BP network only can be
0 or 1, is not ambiguous. However, in fuzzy
BP networks, the expected output value of the
samples is replaced by the expected
membership of the samples corresponding to
various types. After training the samples and
their expected membership corresponding to
various types in learning stage fuzzy BP
network will have the ability to reflect the
affiliation relation between the input and
output in training set, and can give the
membership of the recognition pattern in data
mining. Fuzzy clustering Kohonen networks
achieved fuzzy not only in output expression,

5. DATA MINING TYPES BASED ON
NEURAL NETWORK
The types of data mining based on neural
network are hundreds, but there are only two
types most used which are the data mining
based on the self-organization neural network
and on the fuzzy neural network.
1. Data Mining Based on Self-Organization
Neural Network Self-organization process is a
process of learning without teachers. Through
the study, the important characteristics or some
inherent knowledge in a group of data, such as
the characteristics of the distribution or
6

International journal of Research and computational Technology, Vol.2 Issue 1, April, 2012
ISSN: 0975-5465,
www.ijrct.org

but also introduced the sample membership
into the amendment rules of the weight
coefficient, which makes the amendment rules
of the weight coefficient has also realized the
fuzzy.

method to extract knowledge from the data
mining process and realize the inosculation of
the knowledge processing and neural network.
In addition, in the system an effective decision
and explanation mechanism should also be
considered to be established to improve the
validity and practicability of the ANN data
mining technology.

6. KEY TECHNIQUES AND
APPROACHES OF IMPLEMENTATION
A. Effective Combination of Neural Network
and Data Mining Technology The technology
almost uses the original ANN software
package or transformed from existing ANN
development tools, the workflow of data
mining should be understood in depth, the data
model and application interfaces should be
described with standardized form, then the two
technologies can be effectively integrated and
together complete data mining tasks.
Therefore, the approach of organically
combining the ANN and data mining
technologies should be found to improve and
optimize the data mining technology. B.
Effective
Combination
of
Knowledge
Processing
and
Neural
Computation
Evaluating
whether
a
data
mining
implementation algorithm is fine the following
indicators and characteristics can be used:
(1) Whether high-quality modeling under the
circumstances of noise and data half-baked;
(2) The model must be understood by users
and can be used for decision-making;
(3) The model can receive area knowledge
(rules enter and extraction) to improve the
modeling quality. Existing neural network has
high precision in the quality of modeling but
low in the latter two indicators. Neural
network actually can be seen as a black box for
users, the application restrictions makes the
classification and prediction process can not be
understood by users and directly used for
decision-making. For data mining, it not
enough to depend on the neural network model
providing results because that before important
decision-making users need to understand the
rationale and justification for the decisionmaking. Therefore, in the ANN data mining
knowledge base should be established in order
to accede domain knowledge and the
knowledge ANN learning to the system in the
data mining process. That is to say, in the ANN
data mining, it is necessary to use knowledge

6.1. Input/output Interface
Considering that the method of using neural
network tools or neural network software
package to obtain data is laggard, then a good
interface with relational database, multidimensional database and data warehouse
should be established to meet the needs of data
mining.

7. CONCLUSION
At present, data mining is a new and important
area of research, and neural network itself is
very suitable for solving the problems of data
mining because its characteristics of good
robustness, self-organizing adaptive, parallel
processing, distributed storage and high degree
of fault tolerance. The combination of data
mining method and neural network model can
greatly improve the efficiency of data mining
methods, and it has been widely used. It also
will receive more and more attention.
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