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Abstract -- Real time monitoring of vital health parameters 

assures not only early detection and prediction of the disease 

but also reduce the health care costs. The technological 

advancements prevailing today make it possible to sense, 

collect, transmit, store and analyze the voluminous, 

heterogeneous big data. This data could be mined to derive 

valuable and interesting patterns. However, extracting 

knowledge from big data poses a number of challenges that 

are to be addressed.  In this paper, we propose an efficient 

framework for analyzing real time distributed health care 

data, considering the computation time and space 

complexities. This framework is designed to discover 

knowledge from a reduced database with selected features, 

using a machine learning algorithm. That is, the proposed 

framework (i) groups the clinical data records based on 

similarity (ii) Selects the prominent features that are 

required for smarter analysis (iii) Discovers patterns using a 

machine learning algorithm. The discovered patterns provide 

valuable information required for real time diagnosis, 

prognosis and treatment planning.  
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I. INTRODUCTION 

Recent developments in information and 

communication technologies have made healthcare 

industry a data-rich domain. It is predicted that the volume 

of global health care data will escalate to 35 zettabytes 

(1021 bytes) in 2020 from current estimation of 7,910 

exabytes in 2017 [1]. The rapid increase in the number of 

healthcare organizations and number of patients has 

created the demand for computer aided diagnostic systems 

and clinical decision support systems. The voluminous 

(volume), heterogeneous (variety), reliable (veracity) data 

that changes from time to time (velocity) are „Big Data‟.  

The prevailing technologies make it possible to capture, 

store, share and analyse such big data. These data if 

analysed can provide valuable information in diagnosis, 

prognosis and treatment. The analysis of these data helps 

to gain insights into the data and to derive useful patterns 

that would help in medical diagnosis [2]. Some of the 

healthcare applications in which Big data analysis that 

play major role are: continuous patient monitoring to 

proactively risk and improve treatment; to track the spread 

of the disease and visualization and analysis of patterns 

and trends in health issues across geographical areas [3] 

[4][5]. The analysis helps health care providers to develop 

new strategies to care for patients which could lead to 

early discovery of identification or detection of diseases at 

an early stage.  The early detection and prevention of the 

disease reduces the cost and improves the health care 

process. The analysis of big data in real time could 

improve the quality and efficacy of health care delivery. 

The existing technologies now make it possible to track an 

individual‟s health in real time by monitoring the vital 

health parameters like E.C.G., blood pressure, and pulse 

rate. These collected data can   be stored, monitored and 

analysed for abnormal conditions.  It means that every one 

of us will be having an up-to-date health document that 

contains all health-related information that is getting 

updated on a real-time basis. A very good example of this 

real time analysis of big data is IBM„s project Artemis.  

The objective of this project is to capture and analyse heart 
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rate, respiration and other vitals of premature babies, do 

the real-time analysis and alert the physicians if there is 

any subtle change in these parameters [6].  

 

Like a traditional health care analytical system, 

the framework for a big data analytics system in healthcare 

is designed with a key difference in processing the real-

time data. In a regular health care system, the analysis can 

be performed with an intelligent tool applied on a data 

ware house or a centralized database. The big data is 

dynamic, large and distributed, so processing is to be 

decomposed and executed across multiple nodes in order 

to minimize the computation overheads. Also, the 

processing may be of kind either on stored data or on real 

time streamed data. However, healthcare providers are 

interested in tapping into their large data repositories to 

gain insight for making health-related decisions. Hence, 

new architectures and technologies such as Hadoop/Map 

Reduce have been adopted to develop the healthcare 

analytics tools using big data [7]. 

 

In this paper, a frame work for pattern discovery 

in distributed health care data is proposed.  In processing 

real time data, the major issues that are to be considered 

are (i) the communication overhead in terms of amount of 

data that is transferred (ii) the speed with which the data 

gets processed and (iii) amount of memory required. To 

optimize these parameters, we propose a framework that 

includes segmentation and feature selection as additional 

features. Moreover, the major issues identified in pattern 

discovery algorithms are computation and storage cost. It 

is obvious that these two costs would be high while 

processing the big data. To efficiently extract interesting 

information from larger distributed databases, several 

algorithms have been proposed in the literature [8][9][10]. 

Still, new algorithms and techniques are needed to 

improve the performance of the systems dealing with 

distributed real-time data. 

With this objective, the proposed framework has 

been designed to handle a clinical database with real time 

distributed health care data. The proposed system mainly 

focuses on the minimization of the data storage and 

processing cost. To meet out this, the system transforms 

the raw data into a pre-processed format which is used as 

input for analysis. The transformation process initially 

clusters or segments the database to avoid replicas and 

then selects only the required features from the clusters for 

analysis, which would reduce the size of the original 

database considerably. The proposed real time analysis 

system of clinical data is shown in Figure 1. 
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Figure.1. The Proposed Real Time System for Big Data Analytics 

 

 

II.THE PROPOSED FRAMEWORK 
 

Data Integration and interoperability are very 

much vital in healthcare. Timely medical care is very 

important and for that right information should be 

available at right time. The objective of this research work 

is to design an efficient framework that includes 

clustering, data pre-processing and pattern identification 

tasks performed on distributed real time clinical data.  The 

clinical database (CDB) is created with data acquired from 

various patient care points. The real-time data collected 

from multiple sources across geographical areas are 

clustered by grouping related records together in order to 

remove replicas or redundant data. The collected data may 

contain irrelevant, redundant and missing values which 

can be removed by applying data pre-processing 

algorithms. Feature selection is an efficient data pre-

processing algorithm that helps to choose the 

discriminating features from the available data that is 

required for the task at hand. Moreover, feature selection 

techniques reduce the amount of data by selecting relevant 

features that are required for decision making there by 
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optimising the memory requirements also.  As a final task 

in the proposed system, a machine learning algorithm is 

applied to discover interesting patterns necessary for 

clinical decision making. The framework is described with 

three major tasks such as i) Clustering ii) Pre-processing 

and iii) Pattern Discovery. The framework of the proposed 

model is shown in Figure 2. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure2. Framework for Real Time Clinical Data Analytical System 

 

Firstly, the proposed framework aims to reduce 

the size of the big data for minimizing the computation 

and storage cost. As the clinical database contains data 

collected from various sources, there may be redundant 

data or replicas. Removing replicas is a kind of method 

that could minimize the size of the database. To achieve 

this, the clinical database is initially grouped through a 

clustering technique that helps in identifying replicas. 

Here, the clinical database records in each cluster will 

have more similarity, whereas the similarity between 

clusters will be less. After grouping the database as 

clusters, based on similarity, it would be easier to find the 

replicas in each and every cluster or segment. As a result, 

the database size for processing is minimized by removing 

the identified redundant clinical records. 

Secondly, a pre-processing technique is 

performed to the select prominent features from the 

clustered database. This process helps in further 

minimizing the memory needed by storing the required 

data. Moreover, to speed up the processing on multiple 

segments; threads could be created to perform pre-

processing simultaneously or concurrently. At the end, the 

outcome of pre-processing threads could be summarized to 

form a reduced database with selected features. Finally, a 

machine learning algorithm could be applied on the 

reduced clinical database with selected features to find 

interesting patterns. The potential benefits of clinical data 
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analytics include detecting diseases at earlier stages when 

they can be treated more easily and effectively a 

determining the most appropriate treatment option for 

patients. Moreover, it would  make the Decision-making 

process easier thereby improving the delivery and quality 

of health care in real time. 

 
 Considering the quick and dynamic updations in 

real time data, the proposed work is designed to deal with 

the original clinical database as an incremental database 

that gets updated when new data is inserted and need to be 

considered for analysis. Here, the original database is 

segmented only once when it is created first time. When 

new data comes in, the data is just inserted into the 

original database but not segmented. The reason is that the 

newly inserted data can easily be added to one of the 

existing database segments or clusters by finding its 

similarity with clusters‟ mean. However, a new cluster 

would be created, if the newly inserted data fails to have 

more similarity with any of the existing clusters or 

segments. In this case, a separate pre-processing is done to 

extract selected features from the newly generated cluster. 

Then, the newly selected features are added to the 

database with processed data for new findings or analysis.  

 

III. CONCLUSION 

Big data analytics in health care is an emerging 

research area. Monitoring and analysing real time health 

care data helps in early diagnosis of various diseases there 

by to improve care, save valuable human life and lower 

cost. The contribution of this paper is to propose an 

efficient framework that extracts patterns from real time 

clinical databases. The time and space complexities of real 

time application systems are addressed efficiently by 

segmentation and real time feature selection through 

parallel processing.  The discovered patterns could be 

accumulated to form a knowledge base for smarter clinical 

decisions that would enhance the quality of health care.   
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