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Abstract – The prime attention towards biomedical research is of a great significance when we take into the account the importance of
human health and various emergency, medical and clinical issues associated with it since it claims to have a high importance in
understanding and accelerating the medical research and associated subjects and also the revolution by applying machine learning to
massive health care information. Yet biomedical research is not only drowning in data, but also starving for knowledge. Current
challenges in biomedical research include information overloading. The need to combine large amounts of structured, semi-structured,
and vast amounts of unstructured information where the big data concept comes into the use and the need to optimize processes,
progression of work and guidelines advancement, in order to increase capacity while it simultaneously reduces the costs providing
improving efficiencies . It is our hope that explaining these connections will decode these techniques and provide a set of reasonable
expectations for the role of machine learning and big data in health care. Therefore, the biomedical and healthcare communities gained a
huge growth in fields like big data and machine learning, which lead to medical data benefits like patient care, community services and
early disease detection which is explained in detail further.

Keywords - Machine Learning,Biomedical Research,Structured,Semi-Structured,Big Data.

1.

and rules for victimization the information), reasoning
(using rules to achieve approximate or definite
conclusions) and self-correction. Specific applications of
AI embrace professional systems, speech recognition and
comuter vision. AI is incorporated into a range of various
kinds of technology. Here are six of these examples:
Automation Machine learning, (further include learning,
unsupervised, Computer vision, natural language process
(NLP)[5],Robotics,
Self-driving
cars.
Artificial
intelligence has created its manner into variety of areas.

Introduction to Artificial Intelligence

ecent examples have demonstrated that big data
and machine learning will produce algorithms that
perform on par with human physicians. In this
paper, we describe some of the most important
challenges, and emphasize on the need to develop
and apply novel methods, algorithms and tools for the
analysis and interpretation of complex biomedical data
with the aim to spot testable hypotheses, and build realistic
models. There is an exigent want for consolidative and
interactive machine learning solutions, as a result of no
medical doctor or medicine research worker will keep up
these days with the more and more massive and complex.
Though machine learning and big data may seem
mysterious at first, they are in fact deeply related to
traditional bibliometrics that are recognizable. Artificial
Intelligence (AI) once place into easy terms may be
explicit because the simulation of human intelligence
processes by machines, particularly computer systems.
These processes include learning (the acquisition of data

R

2. Applications of Artificial Intelligence
Artificial Intelligence in Education: AI will automatize
grading, giving educators longer. AI will assess students
and adapt to their desires, serving to them work on their
own place.AI may change wherever and the way students
learn, maybe even substitution some academics.
Artificial Intelligence in Finance: AI in personal finance
applications, like Mint or Turbo Tax, is disrupting
financial institutions. Applications like these collect
120
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personal data and supply financial recommendation.
Today, software system performs a lot of the
commercialism on Wall Street.
Artificial Intelligence in Business: Robotic methodology
automation is being applied to extraordinarily repetitive
tasks unremarkably performed by humans. Machine
learning algorithms are being integrated into analytics and
CRM platforms to uncover data on the way to higher serve
customers.
Artificial Intelligence in Manufacturing: this is often a
section that has been at the forefront of incorporating
robots into the work flow. Industrial robots used to
perform single tasks and were separated from human
workers, however because the technology advanced that
modified.[6]
Artificial Intelligence in Law: The invention process,
winnowing through of documents, in law is commonly
overwhelming for humans. Automating this process may
be an additional economical use of your time.

particular disease. In addition, post-discharge outcomes
may also be unbroken in restraint and also the variety of
re-admissions is often reduced well. Furthermore,
diagnoses will no longer take time and patients will be
able to know immediately what they are suffering from
and what action they need to take next [7].

3.1. What makes Machine Learning and big data
Necessary in Healthcare Services?
Machine learning algorithms quickly process large
datasets and provide helpful insights that enable
superior healthcare services. Although the industry was
slow in adopting this technology, it's currently quickly
catching up, to produce victorious preventive and
prescriptive health care solutions. Companies within the
healthcare sector are currently more and more using
computational power to investigate voluminous datasets
and establish patterns that give helpful insights from the
prevailing patient data to create accurate diagnosis and
provide better patient care [7].

Machine learning is an application of artificial intelligence
(AI) that helps the systems to find out automatically and
improve from expertise while not being programmed by an
individual's. It focuses on developing the computer
programs which might access data and use it as a tool to be
told. The educational process begins with observant the
data in order to seem for patterns and create higher
selections within the future. Samples of data observations
are direct expertise, instruction, etc. the first aim is to own
no human intervention or support which the computers
learn automatically and modify actions consequently.
Within the past few years, we have got self-driving cars,
effective net search, sensible speech recognition, and an
immensely improved understanding of the human
ordination with the assistance of machine learning, etc.
There are numerous applications of machine learning, few
of them include vision process, language process,
prediction, pattern recognition, games, data mining,
professional systems, robotics, etc,. Machine learning
algorithms are often sub-divided as, supervised machine
learning, unattended machine learning, semi-supervised
machine learning, reinforcement machine learning [2],[4].

3.2. How Machine Learning Techniques can be used
for Predicting Breast Cancer occurrence:
In order to predict the 2-year repetition rate of breast
cancer, we have a tendency to used ICBC dataset within
the National Cancer Institute of Teheran for the years
1997-2008.The ICBC is to blame for assembling incidence
and survival data from the participating registries, and
disseminating these datasets with contain 22 input
variables and population characteristics for the purpose of
conducting analytical research projects. Our cases were
collected from the whole range of 1189 ladies that were
diagnosed breast cancer. We pre-processed the data to
remove unsuitable cases. After using data cleansing and
data preparation strategies Finally, 547 cases were
analyzed when 642 records were excluded as a result of
missing information. The dataset was cleaned by handling
missing values, noise, identifying and correcting
inconsistencies. Some fields, such as Her2, age of
menarche, and Positive, contained missing values. The
main goal of this paper is to examine the performance of
those three well-known algorithms on our data through
sensitivity, precision and specificity.

3. How is Big Data Changing Healthcare
Sector

3.3. Data mining techniques:

By exploitation big data technology together with
machine learning and AI, healthcare corporations will
create correct decisions, considerably improve operative
efficiencies, and do away with unwanted costs. With their
improved efficiencies, healthcare corporations will
currently save a lot of lives. Organizations are ready to
confirm that patient is at a higher risk of acquiring a

In this paper, we used DT, SVM, and ANN machine
learning algorithms to predict the return of breast cancer to
seek out that technique performs higher. every tree node is
either a leaf node or decision node. All decision nodes
have splits, testing the values of some functions of data
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prices over succeeding five years[27]. Healthcare big data
research possessed a diversified focus. From 2003 to 2016,
healthcare big data research has been vigorously
developing worldwide. Down is a graphical representation
shown , As for the number of articles published associated
with healthcare big data research, and centrality, the USA
ranks the first in the world.

attributes. every branch from the choice node corresponds
to a unique outcome of the check. every leaf node
incorporates a category label hooked up to that. Weka
software is an open supply data mining tool and offers
several data mining algorithms including AdaBoost,
Bagging, C4.5 and SVM. it's a group of tools for data
classification, regression, clustering, association rules, and
visualization [19]. Support vector machine (SVM) is an
rising powerful machine learning technique to classify
cases. SVM has been utilized in a spread of issues and that
they have already been successful in pattern recognition in
bioinformatics, cancer diagnosis [20], and more. Figure 1
shows SVM topology in hyperspace.SVM is a most margin
classification algorithmic rule rooted in statistical learning
theory. it's the strategy for classifying each linear and nonlinear data. It uses a non-linear mapping technique to
remodel the initial coaching data into a better dimension. It
performs classification tasks by increasing the margin
separating each categories whereas minimizing the
classification errors [21]. The multi-layer perceptron
(MLP) model is capable of mapping set of {input data
input file computer file} into a collection of output data.
the primary task of neurons in input layer is that the
division of input signal Xi among neurons in hidden layer.
The output of neurons within the output layer is set in an
identical fashion [22]. The back-propagation algorithmic
rule are often used effectively to coach neural networks.
it's widely known for MLP. it's most ordinarily used
algorithmic rule and performs higher than different ANN
architectures for this sort of classification issues [23].
There are completely different data mining techniques that
may be used for the prediction of breast cancer repetition.
In this paper, researchers analyzed carcinoma information
using 3 classification techniques to predict the recurrence
of the cancer and so compared the results. The results
indicated that SVM are the most effective classification
predictor with the check dataset, followed by DT and
ANN. Our analysis shows that precision of SVM, DT and
ANN are 0.957, 0.936 and 0.947 respectively

Here are five ways in which big data will facilitate and
alter the whole situation of the healthcare sector:

5. Advancement in Healthcare Sector
It is stated that Effective use of big data could add $300
million per year to the healthcare industry [28], [29]. For
healthcare, AI, like IBM’s Watson is accustomed surf
through various data at intervals seconds to seek out
solutions for numerous diseases. Such advancement is
already ongoing and can still grow with the number of
analysis collected by big data. It will not only be able to
provide precise solutions, but also offer customized
solutions for unique problems that are not even detected
till date.

5.1. Health Tracking
Big Data Analytics along with the Internet of Things
(IoT), is revolutionizing the way one can track various
user statistics by coming up with new medical innovations
that can monitor the patient’s blood pressure, glucose
monitors, pulse Oximeters , etc . The continuous
monitoring of the body vitals along with the sensor data
collection will allow healthcare organizations to keep
people out of the hospital to provide an efficient care by
analyzing the health issue.

5.2. Assisting High-Risk Patients
Perfect data can be accessed and understood regarding the
pattern in the patients if all the hospital records are
digitized. It can predict the patients approaching the
hospital repeatedly and identify their chronic issues. Such
understanding will help in giving such patients better care
and provide an insight into accurate measures to reduce
their frequent visits.

4. Depicting the evolution of big data research
in healthcare informatics
Big data has shown rapid growth in the literature
associated with healthcare in the recent years , but few
studies have used statistical analysis and visualization
approach to conduct deep mining and revealed a bigger
perspective of the healthcare big data field. According to a
recent report by the Society of Actuaries, forty seventh of
healthcare organizations area unit already victimization
prophetical analytics. it's additionally noted that over fifty
seven of healthcare sectors believe that prophetical
analytics can save organizations 25% or a lot of in annual

5.3. Preventing Human Errors
Many times it has been noted that the professionals tend
to either prescribe a wrong medicine or conclude to a
different medication by mistake. Such errors, in general,
may be reduced since big data may be leveraged to
research user information and also the prescribed
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medication. Such software system may be an excellent
tool for physicians who cater to several patients during a
day and look into the correctness within the prescriptions
that might save many lives. Researches show that The
Centres for Medicare and Medicaid Services prevented
more than $210.7 million in healthcare fraud in one year
using predictive analytics. This study can offer scholars
within the healthcare informatics community with wide
information of healthcare big data research, likewise as
research hotspots and future research directions.

[4]

[5]

[6]

Big data will be an excellent way to save prices for
hospitals that either over or underneath book workers
members. Predictive analysis will facilitate resolve this
issue by predicting the admission rates and help with
workers allocation. This will reduce the speed of
Investment incurred by hospitals and actually facilitate
utilize their investment to the easy lay[27],[30],[32].

[7]

[8]

[9]

The insurance industry can save money by backing
wearable's and health trackers to ensure that patients do
not spend time in the hospital. It will save wait times for
patients since the hospital can have adequate workers
and beds offered as per the analysis all the time.
Predictive analytics additionally helps cut prices by
reducing the speed of hospital readmissions.

[10]

[11]

5. Conclusion
There is an exigent want for consolidative and interactive
machine learning solutions, as a result of no medical
doctor or medicine research worker will keep up these
days with the more and more massive and complex.
Though machine learning and big data may seem
mysterious at first, they are in fact deeply related to
traditional bibliometrics that are recognizable. It is our
hope that explaining these connections will decode these
techniques and provide a set of reasonable expectations for
the role of machine learning and big data in health care.
Therefore, the biomedical and healthcare communities
gained a huge growth in fields like big data and
machine learning, which lead to medical data benefits
like patient care, community services and early disease
detection.

[12]

[13]
[14]

[15]

[16]

References
[1]
[2]

[3

Anastasia.
“Brief
history
of
Big
Data”
CLEVERISM(magazine) , 2016.
Nasrabadi, Nasser M. "Pattern recognition and machine
learning." Journal of electronic imaging 16.4 (2007):
049901.
]Krumholz, Harlan M. "Big data and new knowledge in
medicine: the thinking, training, and toolsneeded for a

[17]

[18]

learning health system." Health Affairs 33.7 (2014):
1163-1170.
Al-Jarrah, O.Y., Yoo, P.D., Muhaidat, S., Karagiannidis,
G.K. and Taha, K., 2015. “Efficient machine learning for
big data:” A review. Big Data Research, 2(3), pp.87-93.
Sager N, Siegel JS, Larmon EA. “Natural Language
Information Processing: a computer grammar of English
and its applications.” Reading, MA: Addison-Wesley;
1981 Dec.
Lukowicz, Paul. "Guest editorial: Wearable computing
and artificial intelligence for healthcare applications."
Artificial intelligence in medicine 42, no. 2 (2008): 9598.
Jürgen Bajorath, John Overington, Jeremy L Jenkins , Pat
Walters.”Drug discovery and development in the era of
Big Data”. FUTURE MEDICINAL CHEMISTRYVOL.
8, NO. 15.
Chen, Feng, et al. "Data mining for the internet of things:
literature review and challenges." International Journal
of Distributed Sensor Networks 11.8 (2015): 431047.
Papamitsiou, Zacharoula, and Anastasios A.
Economides. "Learning analytics and educational data
mining in practice: A systematic literature review of
empirical evidence." Journal of Educational
Technology & Society 17, no. 4 (2014).
Qiu, Junfei, Qihui Wu, Guoru Ding, Yuhua Xu, and
Shuo Feng. "A survey of machine learning for big data
processing." EURASIP Journal on Advances in Signal
Processing 2016, no. 1 (2016): 67.
Papamitsiou, Zacharoula, and Anastasios A.
Economides. "Learning analytics and educational data
mining in practice: A systematic literature review of
empirical evidence." Journal of Educational
Technology & Society 17, no. 4 (2014).
Papamitsiou Z, Economides AA. Learning analytics and
educational data mining in practice: A systematic
literature review of empirical evidence. Journal of
Educational Technology & Society. 2014 Oct 1;17(4).
(2003) Breast cancer facts and figures 2003-2004.
American Cancer Society.
Karabatak M, Cevdet M (2009) An expert system for
detection of breast cancer based on association rules and
neural network. Expert Systems with Applications 36:
3465-3469
Kovalerchuc B, Triantaphyllou E, Ruiz JF, Clayton
J (1997) Fuzzy logic in computer-aided breastcancer diagnosis: Analysis of lobulation. Artif Intell
Med11: 75-85.
Pendharkar PC, Rodger JA, Yaverbaum GJ, Herman N,
Benner M (1999) Association, statistical, mathematical
and neural approaches for mining breast cancer
patterns. Expert Systems with Applications 17: 223232.
Dempster AP, Laird NM, Rubin DB (1977)
Maximum Likelihood from Incomplete Data
via the EM Algorithm. J R Stat Soc Series B
39: 1-38.
Rubin DB, Schenker N (1991) Multiple
Imputation in Health-Care Databases - an

123
Copyright (c) 2019 International Journal of Computer Science and Network. All Rights Reserved.

IJCSN - International Journal of Computer Science and Network, Volume 8, Issue 2, April 2019
ISSN (Online) : 2277-5420
www.IJCSN.org
Impact Factor: 1.5

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

overview and some applications. Stat Med 10:
585-598.
Weka 3: Data Mining Software in Java.
Cristianini N, Shawe-taylor J (2000) An Introduction to
Support Vector Machines and Other Kernel-based
Learning Methods, London: Cambridge University
Press.
Joachims T (1998) Making large-scale support
vector machine learning practical. Advances in
Kernel Methods: Support Vector Learning. MIT
Press, Cambridge, MA, 169-184.
Haykin S (1998) Neural networks: a comprehensive
foundation. New Jersey: Prentice Hall, New Jersey,
USA.
Hornik K, Stinchcombe M, White H (1990)
Universal approximation of an unknown
mapping and its derivatives using multilayer feed
forward networks. Neural Networks 3: 359-366.
Grimmer, Justin. "We are all social scientists now:
how big data, machine learning, and causal inference
work together." PS: Political Science & Politics 48.1
(2015): 80-83.
Park, S., Bong, K., Shin, D., Lee, J., Choi, S., & Yoo,
H. J. (2015, February). 4.6 A1. 93TOPS/W scalable
deep learning/inference processor with tetra-parallel
MIMD architecture for big-data applications. In SolidState Circuits Conference-(ISSCC), 2015 IEEE
International (pp. 1-3). IEEE.
Ghahramani, Zoubin. "Probabilistic machine learning
and artificial intelligence." Nature 521.7553 (2015):
452.

[27]

[28]

Gu, D., Li, J., Li, X., & Liang, C. (2017). Visualizing
the knowledge structure and evolution of big data
research in healthcare informatics. International
journal of medical informatics, 98, 22-32.
Roski, J., Bo-Linn, G.W. and Andrews, T.A., 2014.
Creating value in health care through big data:
opportunities and policy implications. Health affairs,
33(7), pp.1115-1122.
Luo J, Wu M, Gopukumar D, Zhao Y. Big data
application in biomedical research and health care:
a literature review. Biomedical informatics
insights. 2016 Jan;8:BII-S31559.

First Author Prudhvi Veeravelley is Currently pursuing B.TECH
III-Year,CSE at GITAM UNIVERSITY,HYDERAAD,His Research
Interests areArtificia Intelleigence,Machine Learning.,Predictive
Analytics.
Second Author Varsha Sree Katragadda is Currently pursuing
B.TECH III-Year,CSE at GITAM UNIVERSITY,HYDERAAD,His
Research Interests area Machine Learning.
Third Author Rishik Chandra Tammineedi is Currently pursuing
B.TECH III-Year,CSE at GITAM UNIVERSITY,HYDERAAD,Her
Research
Interests
areArtificia
Intelleigence,Machine
Learning,Artificial Intelleigence.
Fourth Author K Radha working as an Asst Professor at GITAM
University,Hyderabad. She has Completed M.Tech(CSE) at
JNTUH,Pursuing PhD at KL University,Vijayawada.She has 12 years of
Teaching Experience and 1Year Industrial Experience.She has published
numerous research papers and presented at Various conferences.She is a
Member of IAENG and Reviewer for IJECE.

124
Copyright (c) 2019 International Journal of Computer Science and Network. All Rights Reserved.

