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Abstract— In this paper, the overview of the big data and its 

techniques are surveyed. The massive growth in the scale of 

data has been observed in recent years being a key factor of 

the Big Data scenario. Big Data can be defined as high 

volume, velocity and variety of data that require a new high-

performance processing. Addressing big data is a challenging 

and time-demanding task that requires a large computational 

infrastructure to ensure successful data processing and 

analysis. The presence of data preprocessing methods for data 

mining in big data is reviewed in this paper. The definition, 

characteristics, and categorization of data preprocessing 

approaches in big data are introduced. The connection 

between big data and data preprocessing throughout all 

families of methods and big data technologies are also 

examined, including a review of the state-of-the-art. In 

addition, research challenges are discussed, with focus on 

developments on different big data framework, such as 

Hadoop, Spark and Flink and the encouragement in devoting 

substantial research efforts in some families of data 

preprocessing methods and applications on new big data 

learning paradigms. 
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I. INTRODUCTION 

Big Data is a concept that is leading the world right now and 

taking it by storm. We have tried to discuss on the 

fundamentals of Big Data and tools and techniques associated 

with it. The V Model for the Big Data has been defined and 

categorized into 3V, 4V or 5V dependent on the organization 

which uses it and under which business scenario. Catering to 

the aforementioned models, we have classified data into 

various forms and explanations have been provided on the 

same to gain a better insight and understanding on the same. 

Big Data is a term which defines the hi-tech, high 

speed, high-volume, complex and multivariate data to 

capture, store, distribute, manage and analyze the 

information. 

Big Data is a term which defines the hi-tech, high 

speed, high-volume, complex and multivariate data to 

capture, store, distribute, manage and analyze the 

information. Big data is high volume, high velocity, and/or 

high variety information assets that require new forms of 

processing to enable enhanced decision making, insight 

discovery and process optimization. 

A. Big Data Characteristics 

As mentioned before, big data is a concept and the same can 

be defined through a model and in our case, it can be defined 

through 3V model, “high-volume, high-velocity  and high-

variety information assets that demand cost-effective, 

innovative forms of information  processing for enhanced 

insight and decision making ”Recently in 2012, Gartner 

processed the definition of Big Data as “Big data is high 

volume, high velocity, and/or high variety information assets 

that require new forms of processing to enable enhanced 

decision making, insight discovery and process optimization. 

B. Volume 

This would refer to the data from multiple sources, data being 

in huge capacity. It can include all and any kind of data, 

including the data that is created from all the connected 

devices, IoT & mobile data and all the data that is being 

resulted from this communication.  

C. Velocity 

When we talk about transferring a movie, than we really do 

not worry about velocity, for that movie will be 

approximately 1 Gigabyte in size and would take a minute to 

complete. But when we talk about the big data, we can easily 

state that, for the data that is of the size of exabytes & 

petabytes, the same data, would take a lot of time to transfer 

and hence the velocity becomes a very important factor as it 

affects performance also. 

D. Variety 

This refers to varied data types and the same can be 

accumulated from various sources, sources being: social 

networks, Smartphone, sensors in the forms of videos, 

images, audio, logs etc. This data can be highly structured 

(data fetched from the traditional database systems), semi-

structured (feeds –social, rss, raw; web logs;) or unstructured 

(clicks, audio, images, videos).  

E. Value 

It refers to the critical & valuable information that is being 

extracted from big datasets that are associated with the 

concept of Big Data and this concept in its entirety is called 

as Big Data Analytics. When we speak about the 4V model, 

V that stands for Value becomes the most critical factor for 

application based on Big Data & this for the sole reason that 

it allows to generate useful business information. 

F. Veracity 

This term would refer to the accuracy & correctness of the 

data on which the analysis is to be conducted. A lot of 

uncertainties can be caused for the most simple of reasons 

such as: Data inconsistency, Data Ambiguity, Data 

Duplications, incompleteness, deception, fraud, duplication, 

Approximated models, spam & latency. It is not necessary, 

that the analysis on top of big data, would give a perfect 

conclusive result. However, everything can be assigned a 

probability.  
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II. BIG DATA PREPROCESSING 

This section aims at detailing a thorough list of contributions 

on Big Data preprocessing. These contributions according to 

the category of data preprocessing, number of features, 

number of instances, maximum data size managed by each 

algorithm and the framework under they have been 

developed. The size has been computed multiplying the total 

number features by the number of instances (8 bytes per 

datum). For sparse methods, only the non-sparse cells have 

been considered. The methods have only been tested against 

datasets between zero an five gigabytes, and few approaches 

have been tested against truly large-scale datasets. Once seen 

a snapshot of the current developments in Big Data 

preprocessing, we will give shorts descriptions of the 

contributions in the rest of this section. First, we describe one 

of the most popular machine learning libraries for Big Data: 

which brings a wide range of data preprocessing techniques 

to the Spark community. 

III. METHODS OF DATA MINING AND BIG DATA 

Data mining is a set of techniques for extracting valuable 

information (patterns) from data. It includes clustering 

analysis, classification, regression, and association rule 

learning, etc. For example, cluster analysis is used to 

differentiate objects with particular features and divide them 

into some categories (clusters) according to these features. It 

is an unsupervised study method without training data. 

Clustering can be considered the most important 

unsupervised learning problem. Classification consists of 

examining the features of a newly presented object and 

assigning to it a predefined class. Several major kinds of 

classification algorithms in data mining are decision tree, k-

nearest neighbor (KNN) classifier, Naive Bayes, Apriori and 

AdaBoost. Regression analysis identifies dependence 

relationships among variables hidden by randomness. KNN 

classifiers are a kind of nonparametric method for classifying 

data objects based on their k closest training data objects in 

the data space. The KNN classifiers do not construct any 

classifier model explicitly; instead they keep all training data 

in memory. Hence they are not amenable to big data 

applications. 

A. Data Preprocessing 

 
Fig. 1: KDD Process 

The set of techniques used prior to the application of a data 

mining method is named as data preprocessing for data 

mining and it is known to be one of the most meaningful 

issues within the famous Knowledge Discovery from Data 

process shown in Fig. 1. Since data will likely be imperfect, 

containing inconsistencies and redundancies is not directly 

applicable for a starting a data mining process. We must also 

mention the fast growing of data generation rates and their 

size in business, industrial, academic and science 

applications. The bigger amounts of data collected require 

more sophisticated mechanisms to analyze it. Data 

preprocessing is able to adapt the data to the requirements 

posed by each data mining algorithm, enabling to process 

data that would be unfeasible 

B. Technology Progress of Data Mining and Data Mining 

with Big Data 

A general framework for distributed data mining was 

proposed and an efficient online learning algorithm was 

developed. The proposed learning algorithms can optimize 

the prediction accuracy while requiring significantly less 

information exchange and computational complexity. Outlier 

detection is important in data mining. Various methods for 

outlier detection have been developed particularly for dealing 

with numerical data. A two-phase algorithm for detecting 

outliers in categorical data was proposed based on a novel 

definition of outliers. In the first phase, this algorithm 

explores a clustering of the given data, followed by the 

ranking phase for determining the set of most likely outliers. 

The proposed algorithm is expected to perform better as it can 

identify different types of outliers, employing two 

independent ranking schemes based on the attribute value 

frequencies and the inherent clustering structure in the given 

data. 

Privacy and security concerns restrict the sharing or 

centralization of data. Privacy-preserving data mining has 

emerged as an effective method to solve this problem. 

Distributed solutions have been proposed that can preserve 

privacy while still enabling data mining. However, while 

perturbation based solutions do not provide stringent privacy, 

cryptographic solutions are too inefficient and infeasible to 

enable truly large scale analytics for big data. A solution that 

uses both randomization and cryptographic techniques was 

proposed to provide improved efficiency and security for 

several decision tree-based learning tasks. The proposed 

approach is based on random decision trees (RDT). The same 

code of RDT can be used for multiple data mining tasks: 

classification, regression, ranking, and multiple 

classifications. RDT is also excellent in privacy preserving 

distributed data mining.  

Density estimation is the ubiquitous base modeling 

mechanism employed for many tasks including clustering, 

classification, anomaly detection and information retrieval. 

Commonly used density estimation methods such as kernel 

density estimator and k-nearest neighbor density estimator 

have high time and space complexities which render them 

inapplicable in problems with big data. A density estimation 

method was proposed for dealing with millions of data easily 

and quickly. An asymptotic analysis of the new density 

estimator was provided and the generality of the method was 

verified by replacing existing density estimators with the new 

one in three current density-based algorithms, namely 

file:///C:/Users/WIN/Desktop/Big%20data%20preprocessing.htm%23Fig1
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DBSCAN, LOF and Bayesian classifiers, representing three 

different data mining tasks of clustering, anomaly detection 

and classification. Data stream mining has shown the 

potential to be beneficial for clinical practice. By using data 

stream diagnosis for prognosis and spell detection, physicians 

could make faster and more accurate decisions. Data mining 

and Big Data analytics are helping to realize the goals of 

diagnosing, treating, helping, and healing all patients in need 

of healthcare. In order to handle the continuous stream of 

data, an algorithm that can handle high-throughput data will 

be necessary. Very Fast Decision Tree (VFDT) was used for 

this purpose. VFDT has many advantages over other methods 

(e.g., rule based, neural networks, other decision trees, 

Bayesian networks). It can make prediction both 

diagnostically and prognostically and handle a changing non-

static dataset.  

A classification method which can handle big data 

with both categorical and numerical attributes was proposed. 

The method partitions the numerical data space into a grid 

structure and makes each grid cell maintain probability 

distributions of both categorical and numerical attributes. 

Using the probability distributions of the k-nearest neighbor 

cells as well as the home cell, the class label of query data is 

determined by Bayesian inference.  

Frequent item set mining (FIM) is a method to 

extract knowledge from data. FIM tries to extract information 

from databases based on frequently occurring events 

according to a user given minimum frequency threshold. The 

combinatorial explosion of FIM methods has become 

problematic when they are applied to big data. Two 

algorithms that exploit the MapReduce framework were 

proposed to deal with two aspects of the challenges of FIM 

for mining big data: (1) Dist-Eclat is a MapReduce 

implementation of the well-known Eclat algorithm, 

optimized for speed in case a specific encoding of the data fits 

into memory. (2) BigFIM is optimized to deal with truly big 

data by using a hybrid algorithm, combining principles from 

both Apriori and Eclat, also on MapReduce. The experiments 

showed that the proposed methods outperformed state-of-the-

art FIM methods on big data using MapReduce.  

Heterogeneous mixture learning, the most advanced 

heterogeneous mixture data analysis technology, was 

developed by NEC Corporation in Japan. The heterogeneous 

mixture learning technology is an advanced technology used 

in big data analysis. As the big data analysis increases its 

importance, heterogeneous mixture data mining technology 

is also expected to play a significant role in the market. The 

range of application of heterogeneous mixture learning will 

be expanded broader than ever in the future.  

In order to mine big data in real-world applications, 

it is necessary to efficiently identify a fixed number of 

relevant features for building accurate prediction models in 

the online learning process. A new research problem of online 

feature selection (OFS) was investigated, which aimed to 

select a fixed number of features for prediction by an online 

learning fashion. A novel OFS algorithm was presented to 

solve the learning task, and theoretical analysis on the 

mistake bound of the proposed OFS algorithm was offered. 

Results showed the proposed algorithms were fairly effective 

for feature selection tasks of online applications, and 

significantly more efficient and scalable than some state-of-

the-art batch feature selection technique.  

Two phases was employed for sentiment analysis: 

preprocessing using natural language tool kit (NLTK) and 

data mining using Mahout. Mahout is an open source 

machine learning library from Apache for big data analysis. 

The sentiment mining of Twitter data was implemented using 

Mahout. MapReduce framework was incorporated so as to 

implement the work in a distributed environment using 

Mahout. Pre-processing data helps in dimensionality 

reduction, thereby eliminating a lot of unnecessary features 

from being handled and in some cases making In-Memory 

processing of data possible, resulting in a huge reduction of 

I/O overhead. 

IV. FEATURE SELECTION 

Feature Selection (FS) has been actively studied. The goal of 

FS is to select the most relevant features from the whole 

feature space in order to improve the prediction performance 

of the predictors. Various FS methods have been proposed. 

Based on the selection criterion choice, these methods can be 

roughly divided into three categories: Filter methods, 

Wrapper methods, and embedded methods approaches. Filter 

methods relies on the characteristics of the data such as 

correlation, distance and information, with-out involving any 

learning algorithm; wrapper methods  require one 

predetermined learning algorithm for evaluating the 

performance of selected features set. Generally, wrapper 

methods will search the features suitable for the 

predetermined learning algorithm to improve the 

performance, but will be more computationally expensive; 

while Embedded methods aim to integrate the feature 

selection process into the model training process, which are 

faster than the wrapper methods and still provide suitable 

feature sub-set for the learning algorithm, but those resultant 

features may be not suitable for other learning algorithms. It 

is important to distinguish online feature selection, the 

problem addressed in this work, from Online Feature 

Selection or Streaming. In these works, features are assumed 

to arrive one at a time while all the training instances are 

available before the learning process starts. Their goal is to 

select a subset of features and return an appropriate model at 

each time step given the features observed so far. In contrast, 

we focus on online learning where training instances arrive 

sequentially. 

This simple strategy however is not applicable to 

online feature selection. Finally, our work is closely related 

to the online learning algorithm that aims to learn a classifier 

that performs as well as the best subset of experts which is in 

contrast to most online learning work on prediction with 

expert advice that only compares to the best expert in the 

ensemble. Unlike the work where only positive weights are 

assigned to individual experts, in this study, the weights 

assigned to individual features can be both negative and 

positive, making it more flexible. 

V. CONCLUSION 

This paper presents a survey on various big data 

preprocessing techniques that was proposed earlier by 

researcher .At the present, the size, variety and velocity of 

data is huge and continues to increase every day. The use of 

Big Data frameworks to store, process, and analyze data has 

changed the context of the knowledge discovery from data, 
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especially the processes of data mining and data 

preprocessing. In this paper, we presented a review on the rise 

of data preprocessing in cloud computing. We presented a 

updated categorization of data preprocessing contributions 

under the big data framework. The review covered different 

families of data preprocessing techniques, such as feature 

selection, imperfect data, imbalanced learning and instance 

reduction as well as the maximum size supported and the 

frameworks in which they have been developed. 

Furthermore, the key issues in big data preprocessing were 

highlighted. 

VI. FUTURE TRENDS 

In the future, significant challenges and topics must be 

addressed by the industry and academia, especially those 

related to the use of new platforms such as Apache 

Spark/Flink, the enhancement of scaling capabilities of 

existing techniques and the approach to new big data learning 

paradigms. Researchers, practitioners, and data scientists 

should collaborate to guarantee the long-term success of big 

data preprocessing and to collectively explore new domains. 
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