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Abstract—Streams of data is collected and the required 

information is separated from these data is known as data 

mining. Various data sources are combined for processing to 

provide further consistent, precise and important information 

is known as data fusion. The feature and stages of processing 

is utilized to evaluate the data fusion. The fused data is then 

classified by data fusion classifier. The accuracy is increased 

by eliminating undesirable features from the data fused. 

Extract, Transform and Load (ETL) on Hadoop is the 

proposed method which is executed to enhance the 

performance metrics such as scalability, reliability, 

maintenance cost, CPU utilization and throughput. Support 

Vector Machine is the learning method that analyzes the data 

for classification analysis. K-means algorithm is suitable 

method for classification in which the data set is organized 

into clusters. In Hadoop, Clustering is performed and 

Map/Reduce function is used to map the key/value pair and 

ignore the irrelevant features or redundant data. Data 

efficiency is improved by applying Map/reduce function. The 

classification accuracy is increased by implementing the 

proposed system. Map/reduce approach is in Apache Hadoop 

to reduce the cost barriers for analyzing and processing a 

large data. The evaluation outcomes shows that the proposed 

method is reliable and scalable and also throughput and CPU 

utilization is improved. 

Index Terms—Data mining, Support Vector Machine, 

Hadoop, Map/reduce, clustering. 

1. INTRODUCTION 

Data mining is defined as the procedure, hidden pattern of 

data is explored based on diverse perceptions for cataloguing 

into beneficial information, which is composed and 

accumulated for efficient analysis. The other ways for 

determining the data depends the knowledge that have. The key 

modules of data discovery are mining engine, data origin, 

graphical user interface, knowledge base and warehouse server, 

pattern execution module. Data mining procedure are 

implemented by utilizing these modules in data discovery 

framework. Large data is stored in the following sources such 

as data warehouse, WWW, database, and other files. The data 

desires to be selected, preprocessed and integrated before 

implementing the further process. The required information is 

obtained from the database or warehouse depends on the 

request specified by the user. The number of modules are 

required to perform Association, characterization, prediction, 

classification, clustering, time-series analysis etc. are the 

function of data mining. The value of threshold is carried in 

pattern evaluation to measure the pattern. Proposed system and 

the user are initialized to establish the communication by 

graphical user interface. This module affords the user access the 

system easily and efficiently without knowing the real 

complexity behind the process. The result patterns are estimated 

to provide accurate result. 

  

 

 
 

Fig 1. Data Mining Architecture 

 

 

Data is loaded into the database and it is retrieved for 

preprocessing. Preprocessed data is warehoused on the database 

server. The disaster details are extracted by using supervised 
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learning. In SVM, the data is classified based on disaster 

conditions. Clustering is the classification algorithm that is 

applied on Hadoop. In Hadoop, Map function is used to map 

the values given in the dataset and the redundant values are 

deleted by the reduce function. After that, clustering algorithm 

contains steps to organize the certain data into clusters 

according to the input values given. The performance metrics 

are improved by the Hadoop ETL compared than existing ETL. 

This paper is explained as following sections. Division II 

presents a description about the previous research which is 

appropriate to the supervised learning algorithms and Hadoop 

based Map/reduce function. The execution procedure of the 

Hadoop is detailed in Division III. The analysis of performance 

metrics is mapped in Division IV. Obtainments observed in this 

work are stated in Division V.  

 

2. LITERATURE SURVEY 

This section surveys the works about existing techniques 

associated with the method suggested in this paper. Wu et al  

[1]developed HACE theorem by which the structures of the 

large data revolution was characterized. Processing model was 

implemented from the mining scheme to manage large data. By 

using HACE theorem, the required information was gathered 

from the enormous data. Information collectors were published 

their own ideas and nature of distinct applications in 

heterogeneous.so diverse representations of enormous data was 

solved by enabling data aggregation. In autonomous, each data 

sources was able to produce and assemble the information 

without concerning any centralized control then it was kept in 

the data warehouse. The capable of providing required 

information as better by executing HACE theorem. Li et al [2] 

proposed positive and unlabeled (PU) learning to find the fake 

reviews concealed in the unlabeled set. Learning approach was 

exploited to classify the two types of classes by using the 

labeled data. The classes were separated as unknown and fake. 

Fake and non-fake reviews were available in unknown class. 

PU learning method was used to extract the fake reviews by 

learning both positive and unlabeled samples. Supervised 

learning was performed significantly. Huge quantity of 

potentially fake reviews were identified by the implementation 

of PU learning. The detection was increased compared with 

using Dianping’s algorithm. The objective of finding hidden 

positives from the unlabeled set was satisfied by PU learning 

although the negative training data was not available. Khan et 

al[3]implemented classification based on hybrid model in DSS  

for making the framework based on Twitter opinion mining. 

The data was classified based on the decision made by 

classification algorithm. Twitter feed analysis and classification 

was performed by TOM framework techniques. Data set was 

taken as inputs to accomplish the pre-processing stages and 

applying this on hybrid scheme of classification algorithms to 

increase the classification accuracy. Palshikar et al[4] 

developed model transfer algorithm in which the learned model  

refined from the news by analyzing a large unlabeled corpus of 

tweets. Transfer model was utilized to calculate the accuracy of 

prediction according to the prediction method. The learned 

model was easy for humans to understand and modify. The 

learned model also recycled to detect other kinds of 

information, such as HIV/AIDS related tweets. This model has 

the subsequent demerits, 

 Model structure is very simple 

 For improving the performance, more complex model 

structures should investigate. 

The learning model has the advantage of detecting any decay in 

the significance of terms in the model over time. Castillo et al[5] 

implemented automatic classification based on learning 

approach. First, this approach was implemented based on 

normal conditions and disaster conditions. Learning scheme 

was utilized to analyze the relevant structures of the transferred 

classifiers across languages for credibility assessment. 

Supervised learning effectiveness was analyzed. Zhang and 

Zhou[6] proposed multilabel learning algorithm to measure the 

evaluation metrics in effective manner. The evaluation was 

determined depends on the metrics of the kind that example-

based and label-based in supervised learning. Training 

examples used to assist in learning the optimized metric by 

Multilabel learning algorithm. Therefore the evaluation was 

easy compared than existing techniques. Mukhopadhyay et 

al[7] surveyed mining tasks for example, selection of feature 

and classification in data. Multi-objective algorithms are 

accomplished the various process in data mining. Because the 

optimization of model parameters were used in data mining 

with multiple performance conditions, multi-objective 

optimization ensures flexibility to perform the process. 

Bhargava et al[8] developed J48 algorithm to develop 

Univariate Decision Trees. Systematic analysis of huge data 

sets were performed in data mining in which the data was 

managed by the classification and predictions about new data 

was developed by tree modelling of data. Decision tree and the 

ranges of the independent attributes was acquired from the 

range of dependent attribute of the classification function was 

utilized to learn the function of classification. The useful 

patterns were discovered by the technology of research huge 

and difficult bulk of data included in decision trees. The 

associated characteristics were utilized to perform the criteria’s 

tests in multivariate decision tree. While considering enormous 

bulk of data, the enactment of multivariate was enhanced than 

univariate. Lu et al [9] proposed mining classification rules 

using neural networks. Classification rules developed by 

portioning the given dataset into separate groups. This was the 

main issue in data mining. Connectionist approach 

implemented to learn the classification rules. The classification 

rules were ordered effectively based on neuro fuzzy rules using 

rule extraction algorithm. The classification was performed 

well using neural networks by evaluating the experimental 

results. Jain et al [10] proposed supervised machine learning 

approach for Hadoop with weka distribution. Big data was 

processed by apache Hadoop. Distributed form of data was 
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created and then stacked them into Hadoop distributed file 

system. This distributed data process was performed by 

map/reduce function. The processing steps of huge data was 

tackled by using weka tool in machine learning. The final step 

of data cleaning is data discretization was performed then 

normalization was applied to increase the accuracy of 

classification. Shetty and Gopal [11] proposed Hadoop 

map/reduce and time series technique to analyze large dataset 

for providing good decisions. Database kept all the data’s from 

which the required data set was taken. Dataset was given to 

map/reduce function. Same intermediate key on Map function 

was utilized to develop the key/value pair and the values, 

applied on Hadoop. The results shown that the better decisions 

made by using this technique. Bikku et al [12] proposed Hadoop 

working model based on the map-reduce function. The features 

of the given data set was obtained from the roughest based 

random forest in machine learning. The data was processed and 

the key-value data was produced for decision trees by using 

map function. The reduce function used to ignore the 

inappropriate and unnecessary data and classification trees were 

constructed by which the nodes were compared in each decision 

tree and the majority voting trees were separated for 

classification. The classification accuracy was improved by this 

approach. Pakize and Gandomi[13] surveyed the classification 

algorithms depends on map/reduce model. Classifying database 

on some metrics are performed through the algorithms. The 

performance was improved and the training time and execution 

time was reduced by applying large data on map/reduce 

function. Therefore the scalability was improved to process 

huge database. Dhamodaran et al [14] structured natural 

disaster monitoring and alerting system based on Hadoop in 

physical time applications. Stemming scheme was represented 

to read the important key point by tweeting based on time and 

location. When the keywords related to natural disaster were 

extracted by the system and the alert was sent to the publics in 

the nearby locations and the people was rescued by applying a 

proper verification algorithm. The achievement of the system 

was improved by considering public news.it has the application 

of validating authenticated users to tweet the same application. 

Huang et al[15] framed cyber GIS framework to produce 

multisource data, for example socioeconomic data and societal 

broadcasting to pursue disaster information, to provide maps 

and to accomplish statistical analysis in disaster management. 

Apache Hadoop used to deposit, process the huge volume of 

social data. Enormous data was collected from numerous causes 

which was arranged effective by Cyber GIS framework. The 

results shown that Cyber GIS framework was effective for 

disaster planning and actual incident tracking.  

 

3. PROPOSED METHOD 

 

This section presents the detail description of Hadoop ETL 

which is executed based on learning algorithms for disaster 

management. First, the data type is selected by data selection 

method. Attributes are gathered from the real world data and it 

is stored on the database. The data is obtained from the database 

and it is stacked into the proposed system. Before classifying 

the data set, it should be preprocess. In preprocessing, the useful 

information is gathered by applying the preprocessing 

technique to the raw data. The disaster information is classified 

by support vector machine approach. The disaster details are 

collected by the rate of extraction. Attributes of data is gathered 

from several sources and the systematic needs are established 

by the information transferred from gathered data. The 

preprocessed data is stacked into a data warehouse for 

consequent analysis. In Hadoop, Distributed file system is used 

to keep the distributed formatted data. Then map/reduce 

function is implemented to eliminate the unwanted data and 

provides the reliable information. In map function, key/value 

pair is generated for distributed data and the irrelevant features 

of the distributed data is removed from the database. 

Classification metrics are given by the user by which, k-means 

algorithm steps are done to extract the required information. 

The assessment of the classification is improved using proposed 

method and also it checks scalable, CPU utilization, Cost and 

memory consumption. 

 
 

Fig 2. Overall flow of the proposed system  

 

The modules of the proposed method are, 

1) Data selection 

2) Load data set 

3) Preprocessing 

4) Disaster extraction by supervised learning 

5) Map/Reduce on Hadoop 
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6) Extract disaster details based on classification metrics  

3.1. Data Selection 

The data set is chosen before stacking into the system. 

Data Selection is the responsible for defining suitable data form 

and source in addition to proper mechanism to gather data. The 

table forms are created by the form of data initialized while 

saving it. Table contains set of columns, which is divided by 

commas. 

3.2. Load data set  

Data load is the process that involves collecting the 

transformed data and stacking it where the users can access it. 

The dataset is gathered from the database and it is stored into 

the system. 

3.3. Preprocessing 

Original data is translated into understandable format is 

prepared in preprocessing. Real world data is frequently 

inconsistent, imperfect or/and deficient in definite behaviors or 

trends, and also the data contains many errors. These problems 

are resolved by working preprocessing. The following steps are 

comprised in data preprocessing: 

 

 

 

3.3.1. Data cleaning 
Data cleaning is the approach of satisfying the incomplete 

sentence, ignore the unwanted data and remove the unstable 

data.  

3.3.2. Data integration 

Distinct representations data are united together and the 

conflicts of data is removed. 

3.3.3. Data transformation 

 The aggregated, standardized and comprehensive form of 

data is represented in data transformation. 

3.3.4 .Data reduction 

  The unnecessary and repeated data are removed and the 

reduced data is reserved on the data warehouse for further 

processing. 

3.3.5. Data discretization 

 The amount of values in constant attributes are reduced by 

separating the kind of attribute intervals. 

3.4. Disaster Extraction by supervised learning 

 Classification and prediction are the core models in 

supervised learning algorithms. Data set contains several 

records, attributes are store in each record and solitary attribute 

is the class. Classes in the data set is utilized to assemble the 

Classification model. New objects are categorized by this 

model. Classification and prediction algorithm are applied to 

learn the connection between predictor variables and outcome 

variable from the training data set. Preprocessed data is stacked 

on the database for extracting required information. In this 

paper, disaster information is mined based on data evaluation 

and pattern identification in SVM. Two probable classes are 

predicted from the data set by SVM. New classes are allocated 

to the set of data and SVM algorithm is utilized to create binary 

linear classifier which is non-probabilistic depends on the new 

classes. The design of the classes are mapped as points in space 

in which, the classes are divided as relevant and non- relevant 

by a perfect gap. New classes are again placed into the similar 

space and anticipated that which classes are placed on the 

maximum margin. That is considered as the most irrelevant 

which has to be deleted for getting better results. By using 

SVM, each type of disaster information is displayed as stated 

by the data set is given. Disaster details are provided by SVM. 

 

 

 
Fig 3. Optimal hyperplane in SVM 

3.5. Map/Reduce on Hadoop 

Hadoop is a core component of any current structural  

Design, allowing organizations to gather, store, analyze and 

manipulate the enormous amounts of data. Hadoop is 

implemented with supreme programs used to extract the data in 

better manner. The features are provided by the Hadoop (ETL) 

and also it has the capable of running on any code language in 

the Hadoop framework. First, the file is stacked into Hadoop by 

giving the corresponding path and name of the file. The 

preprocessing is applied on the file which is loaded. After 

preprocessing, the file is uploaded from the Hadoop to perform 

map/reduce function. Hadoop contains distributed file system 

for storage that keeps the huge data in a distributed form. 

Map/reduce is functioned to manage distributed data as 

constant. In map function, key/value pair is generated for 

distributed data. Reduce function is to reduce the irrelevant 

features and redundant data in distributed data. 

3.6. Extract Disaster details based on classification Metrics  

 The classification metrics are extracted from the Hadoop 

by using k-means clustering which is the unsupervised learning. 

Clustering is concerned to find the similar groups in data 

clusters. In k-means clustering, the data set is categorized into 

definite number of k clusters. Where, k is considered as user 

defined. Each statement is related with the adjacent for 

generating the number of clusters. Each cluster has a cluster 

center (centroid).The center of the cluster for k clusters converts 

the new mean. Step 3 and 4 are repeated till the convergence 

reaches the conditions. {x1, x2…xn} is represented as the set 
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of data points. Where, n is denoted as the number of attributes 

in the data. 

K-means clustering algorithm: 

Step 1: Before clustering the attributes, the dataset is selected. 

Step 2: number of clusters are categorized from the data set by 

allocating the cluster center as centroid. 

Step 3: data points are allocated by finding the closest centroid. 

Step 4: cluster center reallocated to get the optimal results 

based on current cluster memberships. 

Step 5: Step 2 is again performed if the convergence criteria’s 

are not satisfied.   

 
 

Fig 4. K-means clustering 

 

The following points are satisfied to meet convergence 

criterion, 

 Data points are not or less allocated to different 

clusters. 

 No or less alteration made in centroids. The sum of 

squared error (SSE) may be less decrease, which is 

represented as the following equation, 

𝑆𝑆𝐸 =  ∑ ∑ 𝑑𝑖𝑠𝑡(𝑋, 𝑚𝑗)
2

𝑥∈𝐶𝑗

𝑘

𝑗=1

 

Where, jth cluster is represented as Cj, dist(X, mj) is represented 

the distance which is calculated concerning centroid and data 

point. The centroid of cluster Cj is symbolized as mj. The 

classification metrics such as type, year, country and result are 

given as input and the corresponding information about disaster 

is provided depends on the classification metrics.  

 

4. RESULTS 

 The performance metrics are improved compared than 

existing technique which is described by the following graph. 

The process the enormous volume of data sets across several 

sources in clusters by achieving Hadoop.  

 

 
Fig 5. Scalability 

 

Great performance and data reliability is provided by 

designing the HDFS on heterogeneous hardware. In this paper, 

the data is processed in parallel. Thus, the scalability of the 

proposed HTL is improved by the extraction rate which is 

increased 50% compared than existing ETL. 

 
Fig 6. Reliability 

 

 Reliability is the capable of tackling the system failure 

even variations made in the system configurations. HDFS has a 

better reliability model, which can handle the expected 

hardware failure. The reliability of the proposed system is 

increased 605 compared than existing technique. 
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Fig 7. CPU utilization 

 

CPU utilization is the process of measuring all transactions 

performed by CPU. The accomplishment of the CPU is 

estimated by CPU utilization. CPU is utilized to 50% which is 

decreased compared than existing ETL. 

 

 
Fig 8. Throughput 

In Hadoop, the task is divided among distinct blocks, the 

processing is done in parallel and independent to one another. 

HDFS has high throughput because of parallel processing. 

Throughput is increased 35% compared than existing 

technique. 

 
Fig 9. Maintenance cost 

 

Hardware has the main role in system running.it has to 

maintain for obtaining better result during the process has been 

done. The cost required for maintaining the hardware as better 

is the maintenance cost. In Hadoop ETL, maintenance cost is 

reduced to 12% compared than existing technique. 

 

5. CONCLUSION  

Data mining, predictive hidden information is obtained 

from the enormous bulk of data is called as data mining. 

Disaster management details are managed in this paper. The 

details about disaster are categorized according to the nature of 

disaster happened in which SVM approach is performed. In 

DFS on Hadoop, Fault tolerance and throughput access to the 

data stacked by the execution of hardware in efficient manner 

and then map/reduce function is performed. The preprocessed 

data is associated to this function to generate key/value pair for 

distributed data and it eliminates the irrelevant features and 

redundant attributes in distributed data. The accomplishment of 

the k-means is extended by the execution performed in 

map/reduce on single cluster. This algorithm is used to select 

the centroid as random. In future, the centroid selection will 

perform based on some conditions or methods. The 

classification metrics are given by the user by which the 

corresponding information about disaster is assembled. The 

performance metrics are illustrated as the graph which shows 

the Hadoop ETL is performed well compared than existing 

ETL. 
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