ISSN 2234-4438

SA7|Y8EsE =2 M6 M1E pp. 33-38, 2016 DOI : http://dx.doi.org/10.22156/CS4SMB.2016.6.1.033
Halo rw S o olst S I =
S0 AEE 242 ot 2Xt AW MEo| =50l
SHAE™ x{2| gioto]l st A
Has
X

A Study of An Efficient Clustering Processing Scheme of Patient
Disease Information for Cloud Computing Environment
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Abstract Disease of patient who visited the hospital can cause different symptoms of the disease, depending
on the environment and lifestyle. Recent medical services offered in patients has changed in the environment
that can be selected for treatment by analyzing the patient according to the disease symptoms. In this paper,
we propose an efficient method to manage disease control because the treatment method may change at any
patients suffering from the disease according to the patient conditions by grouping the different treatments to
patients for disease information. The proposed scheme has a feature that can be ingested by the patient big
disease information, as well as to improve the treatment efficiency of the medical treatment the increase
patient satisfaction. The proposed sheme can handle big data by clustering of disease information for patients
suffering from diseases such as patient consent small groups. In addition, the proposed scheme has the
advantage that can be conveniently accessed via a particular keyword, the treatment method according to
patient disease information. The experimental results, the proposed method has been improved by 23% in
terms of efficiency compared to conventional techniques, disease management time is gained 11.3% improved
results. Medical service user satisfaction seen from the survey is to obtain a high 31.5% results.
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Table 1, Character of big data environment
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—Data—warehouse

Division Standard big data environment
—Unstructured data of various
data —Structured numerical data center —Characteristic data(SMS, Serarch keyword)
—Location data
—Storage of high price L ) )
hardware _Database Possibility of cost-effective equipment usage

such as cloud computing

-RDMBS

software/analysis method .
—Data mining

—Statistic package(SAS, SPSS)

—machine learning, knowledge discovery

—Free open-source software
—Hadoop, NoSQL

—Open source statistic solution(R)
—text mining

—Online buzz analysis(opinion mining)
—sentiment analysis




jy
o
n
o
4t|
rl?ﬂ
N
mjo
40

re
rig
A

2 et gtk o5 ) HelAE B 4 AuE of
7}4

ol Aol mejolul ] Assl vaie

ek FA WA 4 ek

axe) Al A9 Aue veke FeEGA dolE,
oA $)= e TelAelA o §51 glon, B
o2 40l Weh 97 A8 ARE Bl e d¥w ok
e o)mRle] By B9 whe) 2ER Qe B4
A ARt BAoR FEHAL S8 % o 4

& pasa ot ByAos B4 9y Jus
she 212 sl v sk Agelti5 1214

A2 WUs BRI B FFHEA 2510l

a3 Qe A7} B Ao el o
W) gade 8 4

| 92 Ao wel tekaa ﬂ%

ol A= B Aol e AR

1S 5 YRS AR

on‘.
EE i)
to 2 M

i,
g
o

oy

iy,
K
2
fu}
rot
o
RO
=)
IpN
b
il

e o2 HF R

N

A2 @4 Aol v EA B
A 47k AR F7beka gk 1

G agHow W+ Ay
4% AuE AR v

11H%Olﬁ‘r il 1 A

ok mlru
X
Ac)
ol
ol
N
x o
ot
D v

ok o

PEL%OI

TR~ A

oy WU o ofN B mX nE O
ok T W g
g W, U D)
o m =y

o
e
g
o
I
_WL
o
QA
2
o)
)
o
x
A
ko) i
o Ju

2
T o

o

o%

o,
o

td
it
iy
)
>
o
o,
ﬁOL
9
lo
[t
™
o
rﬂ
)
o
12 gy )
ol
ox
— Rk

il —
o
£
lo
A
2
o
ul
-z
o
fo,

re
X
ol
2
rﬂ
)
o

5 A

ol

ﬁt
pl

o]: 3k

P

R

‘o
O oM 2

S

I

o)

17

35

Aol A gk A AR 59 A HE
glght). Skl o5 Muag Al
7] S Sk 71 Arek AW RS AP #elA
Aoz gelqud B
szt e A
o] o7 Mu|2=E Algeirh whef o] AW gwrt W
AT W S A YRS o 53lo] solstelof
sk kel o]nile) Q1T o] A A dmrhd 9
5 AHaE Aledte
Ak A v el %’Eﬂz AH7E Al sk 24
A3 X*igl FHE deehd AR e Aol
2] 8 AEIE 19 Aol dlolH
/‘M*«l FH7E L 95 b 09 B9l bl
o8] An|2e] AFE)7} Ltk ofu)z} fln) o] A=
o8 Au|ag Ale ek AREAl 2] s)A ﬂﬂﬂ“‘%
ARSARE ZH= WS AAAT o o] JRE Alst
o Elolg Al o5 AAsHA Hk.

i

i

3.3 Ext M Y= 4y
B4 ABIUE FAS] A B wEE @
AR Be] 44 Ael w}a} AR FES @@fsw 5

¥ dlolEjg sho] Am WM ATEE
F4E FAw FesEE 14e A 8o A4
An e) Aol Qs Aok ) Aol 4%
gaje) ¥ wlolg AR fAe) A S40) we) 27
PeE,

Big Data Generation

Disease Disease |

et
: ||sease ype| ‘ Symptoms | |Characteristics :

Disseases ‘ I Disease | | Disease %]
T

nset reatment ‘  Distribution and
Source Onse ! Save of Big Data

Fig. 1. Generation and Save Process of Big Data of
Patient Disease Information

§].x} 2y qu_v_ Fig. 11184 A é}@)oﬂ U;].p%_ s
o] HejAn|e] dlolg o]l A3flo] Aejdrt



=3

=X ®MeA A1
4. 87t

[

3
[

o o o T Mo T W X =
TE ®° TR K omo B %O B [ ]
- w E R .
iz 3; ST
m BR ~ N g N 9
Z o
,uAI‘_ﬁF ;OTMH ‘w,._lnv.ﬁﬂ_ol% a‘_,_ilx_ Mm
W oy R N . 3
=7 Ba TEIR Tz 1
o O T Tk = iy T o ]
34 4% ! S3Fa 1= o
R %EH 5 =g 2 =
il I . : A
il ny i o N § £ £ _ = wp % L
Mﬂdﬂ Hwﬁowo mm z oﬁn‘m,b7 o=
= & e
N T 59 Exzd
WO oy B omx g 5 P VR ey
2o o g 2 3 & Moo T
pE e LW £ s LW LS
%%ﬂwﬁﬂﬂ @ T 2 Mo
Ao Y S g 5 - SN
X PUETR g ®rgowkaeld
T W 5 T o s s s s & - C B KR o ;N 2 gsarEzeRuEeT
o g 8 8 8 8 o % AR
mo o T 2 " g8 38 %ése_a; o W oEm o y ﬂwr 2 = (%)uonorjsies aohiag
OIS in = o 5 W OSlE!
Ao R OO N TN
T T~ ﬂhmﬁvﬂu% OB o
R go= gy P w A g
M%u%ﬂ " ﬂw%mo_ﬁ ﬂw _
_ oy S ofy T
Lo e =S|l Z|ofc uo_ﬂ ﬂwi 3 g3
B BN g 2 op B ouw B = i B ° %
W E W ® o B i B 2 g z
—_ = ol HO < N ¢ & 2
= K| c B omo 2
momE £ % oo u A o bt .
m.o,JAIH c = B Bk R 4 & 2
,,W' EAHNI m Hﬂ_OIMﬂf&ll ,.._Alﬁi £
<M o M z o mw = o e
Hcm_xm,xdﬂ i ol o mﬂﬁxE Rl =
) T |=| < g
cZude LB |E| f2ieo = & f g
FoxdE EI2EL|E eFIim. D 8
o = 2|5 €| 0° X iy ~ X
moﬂmmm%ﬁm@ 9 mmﬂm auo_mﬂ,_owﬂ _..HWL@L 3
o WowY o ™ x I~ S N 8 S
P4 (5] _1
mrxeeR g = T /
" B = 3 < ORI TR 2 e e e m e A
- e o) @ & oo o FT (HPWIL20WAS DD o)
< T DR W = A T 5 oF < Ll 70 i

3l ojmzlo] o7 An]2o]

50

L=

=

=

Fig. 4. Service Satisfaction

dlofe] 3kt de]Au]

36

tel A3}

A
e}

-5c}:

o5 Au] 27k Ajge] Z]ER AR 11.3%



SR HFE S s Xt Y HEo| 250 SHAHT Xa| Yeto| it A
k3] wjFo] 98 AMH|AE H7]5h= Al7ko] 015 on Advanced Information Networking and Applications
T e AW ] 2 ko) i3k 271l Aol Workshops (WAINA), pp. 25-30, 2015.

Z7}elo] Bap7) Q2R A =)= o8 Aus HER [5] H. J. Panl, J. H. Kim, K. Y. Chung, J. K. Ryu, “Design of
= |z EuT 315% B4 AT ool Portable Healthcare Gateway for Patient with Chronic
Disease,” Proceeding of 2013 International Conference on
Information Science and Applications (ICISA), pp. 1-2,
2013.
5. 42 [6] H Hu, Y Wen, TS Chua and X Li, “Toward Scalable
Systems for Big Data Analytics: A Technology Tutorial,”
2 el A AREAte] AW RS 22 dde ® [EEE Access, Vol. 2, pp. 652-657, Jan. 2014,
I e B A AR A SelavY dAHE T [71 Y. S. Jeong, “RFID-based Authentication Protocol for
3 v "ol 3lale] a2 A AR Ao §8AL I Implantable Medical Device,” Journal of Digital Policy &
AAZ B2 A ] 7)HE Aokstat) Aok W Management, Vol. 10, No. 2, pp. 141-146, Mar. 2012.
Az} 29 AR B2 Ea e g FeALe [8] Y. S. Jeong and S. H Lee, “u-Healthcare Service
HAAS mu olLg) B A8 WEED A Authentication Protocol based on RFID Technology,”
S g o] Ak 59, Ak lde w pelae) TR D e € Mmsemens Yol 10 Ro. %
B ABS Gl e BAee) AW ARE 208l [9] Y. S. Jeong, S. H. Lee, “U-Healthcare user’s privacy
2 22 sto] A AQue] ¥ dHlolE A7} b protection protocol with Implantable medical Device of
SHA skSith A3 A, Ak 712 71E 71l vls) State Information,” THE JOURNAL OF KOREA
AT FeA oA 23% FAEHN e A Fe A INFORMATION ~ AND COMMUNICATIONS
V% 11.3% 3AE ATE A} o8 AMu|xd st SOCIETY (J-KICS), Vol. 37, No. 4, pp. 277-353, Apr.
A VHEE 315% £ ATE ATk FF A7l 2012
A ALeApe) AW AR AufEEd] GEe] 1] g [10] D. G. Kim and I. G. Song, “Need and Development of
olE] AH|AZ A TS wle] tjalA] AT-ar A2 o] u-Healthcare Service,” Korean Society for Internet

REFERENCES

[11 S. C. Lee and W. Y. Chung, “A robust wearable
u-healthcare platform in wireless sensor network,”
Journal of Communications and Networks, vol. 16, No. 4,
pp. 465-474, Aug. 2014.

[2] T. W. Kim, K. H. Park, S. H. Yi and H. C. Kim, “A Big

Data Framework for u-Healthcare Systems Utilizing Vital

Signs,” Proceeding of 2014 International Symposium on

Computer, Consumer and Control(IS3C), pp. 494-497,

2014.

F. Touati, R. Tabish and A. Ben Mnaouer,

u-health: An indoor 6LoWPAN based platform for

real-time healthcare monitoring,” Proceeding of 2013 6th

Joint IFIP Wireless and Mobile Networking

Conference(WMNC), pp. 1-4, 2014.

[4] Y. S. Lee and N. Bruce, T. Non, E. Alasaarela, H. Lee,
“Hybrid Cloud Service Based Healthcare Solutions,”
Proceeding of 2015 IEEE 29th International Conference

(3]

“Towards

37

Information, Vol. 1, No. 3, pp. 9-17, Sep. 2009.

[11] J. Zhou, Z. Cao, X. L. Dong and X. D. Lin, “Securing
m-healthcare social networks: challenges,
countermeasures and future directions,” IEEE Wireless
Communications, Vol. 20, No. 4, pp. 12-21, Aug. 2013.

[12] R. X Ly, X. D. Lin and X. M. Shen, “SPOC: A Secure

Opportunistic
Framework for Mobile-Healthcare Emergency”, IEEE
Transaction on Parallel and Distributed Systems, Vol. 24,
No. 3, pp. 614-624, Mar. 2013.

[13] U. Harish and R. Ganesan, "Design and development of

secured m-healthcare system,” Proceeding o 2012

and  Privacy—Preserving Computing

International conference on Advances in Engineering,
Science and Management(ICAESM), pp. 470-473, Jan.
2012.
[14] M. Y. Hwang, C. H. Jin, U. Yun, K. D. Kim and K. H.
Ryu, "Building of prediction model of wind power
generation using power ramp rate,” Journal of the Korea
Society of Computer and Information, vol. 17, pp. 211-218,

Jan. 2012.



S27|U8EEE ==X M6 MiE

N XA Y

=
i
[N}
e
ofy
4o
=
1o
El
2,
;Y
)

A8} AL
20084 29 1 FHelsa A4
A8} up)

L1241 39 ~ ) BelojSha AREAF 2

<FAROR> R A BA ek ARG, daAof

u] o]}

38




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


