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Abstract— The rapid increase in population creates an issue in
handling and analyzing the population data for the traditional
data base management system. So Big data came into figure to
solve the issue. Big data is more efficient in comparison to the
traditional data base system due to some of its basic features like
Velocity, Veracity, Volume , Verity and Value. Day by day the
disease are growing and becoming harmful to the society
irrespective of treatments that are available. Infectious disease is
caused by infectious agents including Viruses, Prions, Bacteria,
Nematodes etc. Population dynamics is a branch of life science
which includes the study of population size and age composition
of dynamic system and the biological and environmental process
managing them.This proposed paper consider an infectious
disease i.e Dengue Fever and divides the population dynamic into
three parts those are High Vulnerable, Mid vulnerable, Low
vulnerable to Dengue. Then suggest the preventive measure like
Forced preventive for high Vulnerable, Efficient preventive
measure for Mid vulnerable and Delayed preventive measure for
Low vulnerable areas by utilizing the benefits of big data.
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I. INTRODUCTION

Data is a raw and unorganized form if information.
Now a days data are coming in a very large and very fast
manner. Which becomes difficult for the normal traditional
database so big data came into figure.The main characteristics
of big data are volume, velocity, veracity, verity, Value.
Volume indicates the amount of data that may in Gbs or Tbs
or more than that. Velocity is considered as how fast the data
are created and collected. Verity means how many types of
data are present that may be structured, semi-structured or
unstructured. Veracity means the truthfulness of data. Value
means, how much the data is valuable.
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Fig-1. 5V's of Big Data
Infectious disease are caused by pathogenic micro-
organisms like bacteria,viruses, parasites, fungi [1]. Infection
spreads directly or indirectly from one person to another.

Volume

Among many infectious diseases, dengue fever is one , which
can convert a life to death. Dengue fever is a mosquito borne
infection that causes a severe flue-like illness. So it is also
called as break-bone fever. Initially Dengue is transmitted to
humans by the Aedes aegypti and Aedes albopictus female
mosquito[1]. Once the virus enters into human body then, it
multiply and increase inside the human body.

Population dynamics is the study of any type of
change in size or structure of population depending on the
time. The main factors that affects population dynamics are
rates of reproduction, death and migration[2]. As the world is
changing and also the technology changing , so for more
efficient and accurate result Big data is used to store the data
and the process the data. Population also varies according to
geographic region like population is less in forest and hills in
comparison to other areas. Cause of infectious disease varies
with population depending on the atmosphere.

The main aim of this paper is to diagnosis the cause
of dengue and suggestion of preventive measures to the
population affected by dengue. Here, population is considered
as three different three parts like Highly vulnerable, mid
vulnerable and low vulnerable to dengue. And then suggest
some prevention procedure like forced prevention, efficient
prevention and delayed prevention respectively.

II. OVERVIEW INFECTIOUS DISEASE(DENGUE)

Dengue fever is commonly found in urban parts of
subtropical and tropical areas. The main cause of dengue fever
is mosquito bite. It’s seriousness varies from mild to severe.
The severe form of dengue includes dengue shock
syndrome(DSS) and Dengue hemorrhagic fever(DHF). DHF
occurs due to the virus like DV-1, DV-2, DV-3 and DV-4[3].
DV is a positive-stranded encapsulated RNA virus[4]. The
Fig.1 shows the life cycle of dengue virus , how they become
adult from a egg and increase their family.
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Fig 2. Life cycle of Dengue Virus
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After 4-7days the symptoms of mosquito bite come into
figure. Dengue can be transmitted from one infected person to
another uninfected person through mosquito. DSS is a type of
dengue which is the worst form that leads to death. The Fig.2
shows how the infection spreads from one person to another
through the mosquito. The symptoms of dengue fever are[5]

High fever
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Pain behind the eyes
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Fig 3. Dengue infection life cycle

The fig-3 shows how a person gets infected by the dengue
virus. Initially the mosquito intakes blood then the virus grow
inside the mosquito. Now the when it bites a human it ingest
the infection inside the human body. Now the virus grows
inside the body of human. In the next step the human was
declared as infected person. Now again the mosquito bites the
infected person then goes to bite a healthy person and transfers
the virus inside the healthy person. Now the healthy person
found with dengue infection. In this way the infection spreads
in the population through virus.

III. POPULATION DYNAMICS

Population dynamics is the study of life science which
deals with the study of change in population with time[6]. It
also affected by the atmosphere and disease. If in a particular
location a harmful disease is seen then automatically the
population of that area gets affected. Like Dengue is a very
harmful disease which has a bad effect on the population. The
Dengue fever mostly seen in the forestry areas where a large no
of tree present. And also the dengue mosquito are seen in the
most areas where the water is stored without proper care.
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IV. RELATED WORK ON BIG DATA IN DISEASE DIAGNOSIS

A overview about Big data analysis for cardiovascular
disease detection system using map reduce technique, its
causes and the basic challenges of big-data in Cardiovascular.
Also identifies the big-data capabilities to support health-
care[7]. Similarly another paper Proposed a mechanism for A
review to predictive methodology to diagnose chronic kidney
disease[8]. There are many papers where big data is used to
help people for diagnosis of disease and also provides some
preventives and also recommend drugs for the patients. One of
the model considers the population and imagines the possible
future scenarios and determine corresponding trajectories of
infected population in different regions. Then, the information
is used to find an optimal distribution of bed across
countries/regions [9]. As now a days no one have the interest to
read books or some materials, So some video games are
invented for the better under standing on the cause of dengue
and also how to prevent the dengue from spreading[10]. The
human is designed as a robot and the dengue mosquito is
designed bit larger size then the human[11].

V. PROPOSED PROTOTYPE
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Fig 4. Proposed Mechanism

Here in fig-4 a mechanism is proposed for the better
prevention of dengue. In the initial stage we collect various
symptoms from various resource. The information can be
collected from hospitals, from people as feedback , From the
social media or from search engines ie. from which place
more search according to dengue fever then people in that area
are more effected. In the next step the data that are collected
stored inside the HDFS(Hadoop Distributed File System). As

896



International conference on I-SMAC (IoT in Social, Mobile, Analytics and Cloud)

here the data stored into small small files[12]. Now Map-
Reduce technique is used to manipulate/analyze the data.
Below we have taken an example of map-reduce frame work.

Data can be provide to the system using tools for
cleansing, abstraction and logical storage for successful
mining in the further steps. It’s become a difficult task for
database to manipulate such a large volume of data which is
coming with high velocity . So Hadoop come into the figure,
for efficient manipulation of data-set. Hadoop has two main
components are HDFS and Map-Reduce. This paper use Map-
Reduce methodology to save data in a globally classified
manner according to the population dynamics.

The proposed implementation done using some of the
current existing tools and techniques of big data analysis,
some of them like Hadoop, Map-Reduce. As the infection is
increasing day by day and more cases of dengue are coming
into figure. So the data set is also increasing rapidly so it
becomes difficult to handle the data for the traditional data
base. Hadoop consist of two main components that are storage
and processing. Storage part deals with HDFS, Hadoop
Distributed File System. HDFS leverages large block size and
moves computation where data is stored. A file can be
replicated into a number of times. HDFS breaks the larger files
into smaller blocks and stores them in a cluster. The
processing part is done by Map-Reduce frame work. Map-
Reduce programming helps to process massive amount of data
in parallel in a efficient manner.

Map-Reduce works in two phases mapping phase and
Reducing phase. By using Map-Reduce programming here the
count of people is done, who are affected by the dengue fever
according to the population dynamics. In Map-Reduce the data
set is divided into small chunks then those chunks are mapped
by the mapper function in a parallel manner. The output of the
mappers are automatically shuffled and stored by the frame
work. The out put is sorted on the basis of key element i.e
dengue. Here the data set is divided into three parts That are
Highly vulnerable, Mid vulnerable and Low vulnerable to
dengue fever. And provides the preventive measures to them
respectively. Forced preventive measure for the area or
population which is highly affected by dengue or which is
highly vulnerable to dengue fever. Efficient preventive
measure for the medium vulnerable area and delayed
preventive measure for low vulnerable area/population to
Dengue.

Here in Fig.5 example of Map-Reduce is given for
better understanding of the working process of Map-Reduce.
In this one file is taken into consideration, which belongs to a
particular area. There are two results affected and not affected,
affected means one person is affected by dengue and not-
affected means that person is not affected by dengue. And
according to the result it can be decided that the area is highly
vulnerable or mid vulnerable or low vulnerable.

(I-SMAC 2017)

Input Files Each line passed Map Key Value Sort and Reduce key Final ourput

to individual Splitting shuffle value pair
Mapper Instance
Affected, Affected-1
Not-affect
ed, L o Not-Affec
Affected ted-1
4 I
| Affected-1 Affected-
Affected-1 | Affected-1 6
i Affected-1
Affected-1
Affected Not-affected Affected EFevwes Affected-1
Not-Affec Not-Affec | Affected-1 o
|/ | ted Affect ted-1 s Jat
Not-Affected Affected Affected ||| &, > f Not.
| Affected Afiected-1 r:;:}m«u
S Not-Affected
Affected Not-affected Affected 1 2;"3““
J ] Not-Affected
¥ . -1 [~
Affected, Affected-1 Not-Affected
Not-affect Not-Affec =1
ed, | ted-l
Affected Affected-1

VI. CONCLUSION

Health care is a very vast platform for various
research works. The application of big data in health care
improves the process of disease diagnosis and also provides
more efficient preventives for the disease. This proposed
system can be used by the health wale-fare organization for
saving lives from dengue fever on the basis of common signs
and symptoms. And based on the result marks the areas into
highly vulnerable, Medium Vulnerable and low Vulnerable to
dengue. Due to the utilization of big data it become possible to
predict the dengue fever within a sort period of time,which
helps to take steps to save life from the spreading of dengue
virus. The same mechanism can be used for the diagnosis of
other disease which will help to protect the human-life and also
the animals life also.

REFERENCES

[1] D. Saikia and J. C. Dutta, "Early diagnosis of dengue disease using
fuzzy inference system," 2016 International Conference on
Microelectronics, Computing and Communications (MicroCom),
Durgapur, 2016, pp. 1-6.

[2] A. Zvoleffand J. Ahumada, "Understanding the link between population
dynamics and biodiversity conservation through remote sensing and
gridded population data integration," 2015 IEEE International
Geoscience and Remote Sensing Symposium (IGARSS), Milan, 2015,
pp. 2560-2563.

[31 Gupta, Nivedita, et al. "Dengue in India." The Indian journal of medical
research 136.3 (2012): 373.

[4] D. Guhar, G. Mustafa, S. F. Rehmani and R. Bilal, "Immunodiagnostic
of dengue fever: Primary and secondary infections," 2016 13th
International Bhurban Conference on Applied Sciences and Technology
(IBCAST), Islamabad, 2016, pp. 75-76.

[S] W. T. Sesulihatien, S. Sasaki and Y. Kiyoki, "Ecological context-
dependent analysis and prediction using MMM: A case of dengue fever
disease," Electronics Symposium (IES), 2015 International, Surabaya,
2015, pp. 227-232.

[6] J. Barreiro-Gomez, N. Quijano and C. Ocampo-Martinez, "Distributed
resource management by using population dynamics: Wastewater
treatment application," Automatic Control (CCAC), 2015 IEEE 2nd
Colombian Conference on, Manizales, 2015, pp. 1-6.

[71 G. Vaishali and V. Kalaivani, "Big data analysis for heart disease
detection system using map reduce technique," 2016 International

Conference on Computing Technologies and Intelligent Data
Engineering (ICCTIDE'16), Kovilpatti, India, 2016, pp. 1-6.

897



International conference on I-SMAC (10T in Social, Mobile, Analytics and Cloud)
(I-SMAC 2017)

[8] A.Batra, U. Batra and V. Singh, "A review to predictive methodology to
diagnose chronic kidney disease," 2016 3rd International Conference on
Computing for Sustainable Global Development (INDIACom), New
Delhi, India, 2016, pp. 2760-2763.

[9] Evans, Robin J. and Musa A. Mammadov. “Predicting and controlling
the dynamics of infectious diseases.” CDC (2015).

[10] T. M. Porcino, E. Strauss and E. G. Clua, "Hugo against dengue: a
serious game to educate people about dengue fever prevention," 2014

IEEE 3nd International Conference on Serious Games and Applications
For or Health (SeGAH), Rio de Janeiro, 2014, pp. 1-5.
[11] Mohan D Kashinkunti, Shiddappa, Dhananjaya M."A Study of Clinical

Profile of Dengue Fever in a Tertiary Care Teaching Hospital " Scholars
Journal of Applied Medical Sciences (SJAMS) ,2013; PP.280-282.

What is big data?, in: Big Data Now: 2012 Edition, Ist Edition, O'Reilly

Media, Inc, 1005 Gravenstein Highway North, Sebastopol, CA 95472,
2012,pp. 3.

[12

—

898




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


