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Abstract - Data Mining techniques are ways to predict Future about the given material. This paper focuses on importance of 

Data Pre-Processing for mining novel knowledge from it.  Some Data Preprocessing algorithms and strategies are described 

here. A place and roll of data pre-processing is described.  
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I. INTRODUCTION 

 

The First International conference on Knowledge 

Discovery and Data Mining was held in 1995. There 

are number of definitions of Data Mining. 

 

 “Extracting useful information from large data 

sets”(Hard et at 2001.)  

“Data mining is the process of discovering 

meaningful new correlations, patterns and trends by 

sifting through large amount of data stored in 

repositories, using pattern recognition technologies as 

well as statistical and mathematical 

techniques.”(Gartner Group , Jan 2004). 

Now a days Data mining used in number of fields 

such as Military, Artificial Intelligence , Intelligence 

agencies, Business World, Industry applications, 

Banking, Retailing, Data warehouses, Data Marts etc. 

Data mining inbuilds number of statistical methods 

and verity of techniques to construct model used for 

“Machine Learning‟s”. 

 

Data Mining includes the steps as follows 

 Data Selection 

 Data Pre-processing 

 Data Modelling and 

 Data Post processing 

Here Data Pre-processing is a Heart of Data mining 

process or KDD process. Hence we discussed about 

importance of Data Pre-processing in Data mining. 

 

II. RESEARCH PROBLEM 

 

How Data Pre-processing is vital in Data mining? 

Which are different of Data Pre-processing issues and 

solution techniques? 

 

III. RESEARCH OUTLINE 

 

Role of Data preprocessing in Data Mining:- 

Data means “Data Object + Attributes”. 

Attributes means Datafields i.e. Variables i.e. 

Dimension. 

Attribute having types- Nomial(Discrete) Attribute, 

Numeric Attribute(Continues), Binary Attributes(two 

states only) and Ordinal Attributes(meaningful order 

value) 

 

We take Row Data Selection for discover Novel 

Knowledge from it.This data is not always best to 

analysis or predictions.So to Convert Row Data to 

Minable form of Data  , we need preparation of data. 

 „„Data pre-processing is a process of converting data 

into minable form.‟‟ Data pre-processing is very 

important because different prediction methods 

behave differently depending on pre-processing and 

transformational methods. Raw data is highly 

susceptible to noise, missing values and inconsistency. 

The quality of data affects the data mining results. In 

order to help improve the quality of data and 

consequently, of the mining results raw data is pre-

processed so as to improve the efficiency of the 

mining process. Data pre-processing is one of the 

most critical steps in a data mining process which 

deals with the preparation and transformation of the 

initial dataset. Due to the progress in information 

technology that has been made in the last years the 

amount of data which is available from running 

processes has increased. The Analysis of this data 

offers optimization potential with respect to cost and 

quality and possibility of creating faults. The whole 

data mining gets effort of 80% of the whole data 

analysis for data pre-processing.For good results data 

needs to be of good quality data and quality measures 

which can be    accuracy-noise, outliers etc, 

completeness-missing values, and redundancy-

duplicated data, Consistency-some modified but some 

not etc. Data preprocessing methods are divided into 

following categories: 

 Data Cleaning-. Data cleaning routines can be 

used to fill in missing values, smooth noisy data, 

identify outliers and correct data inconsistencies. 
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 Data Integration- combines data from multiples 

sources to form a coherent data store. 

 Data Transformation- routines gives the data into 

appropriate forms for mining. 

 Data Reduction- used to obtain a reduced 

representation of data, while minimizing the loss 

of information contents. 

 

IV. RELATED WORK 

 

There are different Data Mining tools practises on 

different data preprocessing techniques implimented 

by different software engginers . WEKA is the best 

example of it. There are number of examples such as 

Xlminer,......etc. 

 

There are number of different tools and methods used 

for pre-processing including sampling, which selects 

a representative subset from a large population of 

data; transformation which manipulates raw data to 

produce a single input; denoising which removes 

noise from data; normalization which organizes data 

for more efficient access.; and feature extraction, 

which pulls out specified data that is significant in 

some particular context. Pre-processing technique is 

also useful for association rules algorithms like 

Aprior, Partitioned, Princer search algorithm and data 

pre-processing techniques helpful in OLTP(Online 

translation processing) and OLAP(Online analysis 

processing)[1]We can use different data pre-

processing techniques to pre-process web log. Data 

cleaning, user identification and session identification 

algorithms are represented in this paper to determine 

patterns and saved using snowflake schema for easy 

retrieval  and analysis.[2,6] 

 

Data pre-processing techniques are used to solve one 

of the common problems in face image, due to real 

capture system i.e. lighting variations. The different 

stages include the Gamma correction. Difference of 

Gaussion filtering and contrast equalization. A new 

technique of pre-processing has been proposed for 

face recognition application under uncontrolled and 

difficult lighting condition. It could be achieved by 

simple, efficient image pre-processing chain. [3]Data 

pre-processing techniques are used for text 

categorization. Mainly three important pre-processing 

techniques are used as stop word removal, stemming 

and text frequency(TF)/Inverse document 

frequency(IDF) on dataset. This will impact on 

classification. Data pre-processing techniques are 

used to reduce number of features which was 

successfully met by selected techniques. Stop word 

used to expand words and enhance discrimination 

degree between documents and can improve system 

performance. TF/IDF used indexing technique to 

create indexed file from resulting terms. [4] 

 

Data pre-processing techniques can be used in 

Unconstrained Quadratic Binary Optimization, which 

is used in natural network flow model of QUBO. We 

can use data pre-processing techniques to provide a 

lower bound of minimum of object function; the 

values of some of variable in some or every optimum; 

find Binary relations; the decomposition of original 

problems into several small pair-wise independent 

minimization problems.[5]We can use data pre-

processing techniques in Retinal Anatomy. There are 

three major methodologies as Mask generation, 

Illumination equalization and Colour normalization 

and their effect on detecting Retinal Anatomy. 

Comprehensive normalization method is used to 

colour normalization. [7] 

 

V. MATERIALS AND METHODS / OUR 

APPROACH 

 

 Data Preprocessing Methods are 

 Data Cleaning 

 Data Integration 

 Data Transformation 

 Data Reduction 

 

Step 1) Data Cleaning:-Selected Data that is to be 

analyzed by Data Mining techniques can have 

different number of incomplete forms and errors.This 

incomplete forms of data and errors has number of 

reasons such as Attribute 

miscalculation,Malfunctions,Misunderstanding about 

data, Wrong recording of data,Missingtuples,Faulty 

data collection, Human Bias,Data transmission 

errors.So this data problems can create confusion or 

mismodeling in data mining,we need to clean it. 

 

Data Cleaning includes  

1. Finding Missing Values- 

2. Noisy Data- 

3. Inconsistant Data- 

 

1)Finding Missing Values There are many tuples with 

missing values in data. We can use following 

methods to find them 

 

a)Ignore the tuple-Used when class label is 

missing.When number of tuples are missing and 

percentage per attribute varies considerably then in 

this two cases this method is become weak. 

b)Filling the missing values manually-This is time 

consuming and not suitable for large data. 

c)Use a global constant to fill in the missing values- 

such as “\Unknown” 

d)Use the attribute mean to fill in the missing values 

e)Use the attribute mean for all samples belonging to 

the same classes as the given tuple 

f)Use the most probable value to fill in the missing 

value. 

 

2)Noisy Data- Noise is random error or variance in 

measured variable. So we make “Smooth Data” by 

removing noise. There are Smoothing Techniques as 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 

Volume-7, Issue-9, Sep.-2019, http://iraj.in 

Use of Data Pre-Processing at Power Aaware Systems for Data Mining 

 

46 

1. Binning Method 

2. Clustering 

3. Combined computer and Human Inspection 

4. Regression 

 

1)Bining Method:- This method is used a sorted dat 

value by considering “\Neighborhood” or value 

around it. The sorted values are distributed into 

number of „buckets‟ or „bins‟, they perform local 

smoothing. 

 

2)Clustering:- Clustering is used to detect outliers. i.e. 

Grouping of similar values. 

 

3)CombinedComputer and Human both help to find 

out Outliers. 

 

4)Regression:-Data is fitted in function,such as linear 

regrassion includes to find “\best” line to fit two 

variables .One variable plotted to predict other 

variable.  

 

3)Inconsistant Data- This is correct manually by 

using external references. The functional 

dependencies are also used to find out data 

inconsistancy. 

 

Step 2) Data Integration:-means to combine 

Hetrogenous data forms in one schema. Data from 

multiple sources is as input data. This source may be 

Flat Files,Databases,Data cubes etc. Integration have 

two main problems Schema integration(i.e. matching 

different data entites ) and Redundancy(i.e. 

duplication of data). 

 

Step3) Data Transformation:- Data transformation 

means conversion of data to minable data. This 

includes stretagies(a) Normalization-for small scaled 

data, 

(b)Smoothing-to remove noise 

(c)Aggregation-summary of data 

(d)Generalizationof data- Here low level data (row 

data) is replaced by higher level data concepts by 

concept hierarchies. E.g. value of „age‟ may be 

mapped to Young, Middle age,Senior etc. 

 

Step 4) Data Reduction:-When we working with Big 

data or Complex data data reduction will be needed. 

Data reduction used to analyse reduced data. The 

reduction means reduction of  Volume or 

Dimension.There are different Reduction methods as 

a)Data Cube Aggregation-where aggregation applied 

to data in construction of data cube. 

b)Dimension Reduction-In this technique we remove 

weakly relevent and reduntant attributes. 

c)Data Compression- is encoding of data to reduce 

size. Data compression having two methods Wavelet 

transform and Principal Component analysis(PCA). 

d)Numerosity Reduction- this method replaces data 

by alternative model. 

e)Discretization and concept hierarchy generation- 

Row data values are replaced by range or higher 

conceptual levels. 

 

VI. CONCLUSION AND FURTHER WORK 

 

Data Preprocessing is a heart of Data Mining or 

Datawarehouses. In real world data mining process 

having 80% effort of data preprocessing. In data 

preprocessing Domain Knowledge becomes strong by 

which we can create or divide Test and Training Sets. 

Data mining improve learning algorithms and data 

quality to improve predictive performance behaviour 

of model.Conceptual hierarchies organize the values 

levels of abstraction which is used in multilevel 

mining.For numeric data we can used Data 

Segmentation, Histrogram Analysis, Clustering 

Analysis. 

We can use different data pre-processing methods to 

process data like data cleaning, data integration, data 

transformation, data reduction 

We can improve data preprocessing algorithms to 

better Data mining Predictions and evaluations 

beacause good data preparation is key to producing 

valid and reliable models!!! 
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