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Construction of Medical Image Information Viewer-Matching System
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ABSTRACT

The purpose of this paper is fo construct a system that matches the patient’s image disease information with the medical image
viewer in providing the medical image information to the medical staff. Currently, medical image information systems that are
commercialized mostly provide only one image viewer with various image information of diseases or use incompatible exclusive viewers.
For this reason, we designed and implemented a medical image information viewer matching system that integrates and provides
specialized viewers that can be selected by diseases’ image information. That is, it is a system to match and view medical imoge
viewers based on disease information extracted from tag information stored as the metadata in DICOM file, which is medical image
information standard, for disease-specific viewer matching. We analyzed the execution performances through our refrieval service of
medical image information from our implementation system, and showed compatibility and control with various viewers.

= keyword : Medical Information System, Medical Image Viewer Matfching, PACS, Viewer Matching System.
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(Figure 1) An Environment of Medical Image Information
Supporting System
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(Figure 2) A Medical Image Viewer Matching System
Platform

Wl 519)¢] B2)2 AZ(Physical layen)S 242 Ao
7188 $1¢ DAC(Dynamic Access Control) B ] E{H] o] 2
Ao} Batel o] F o] o FAHRE #4e MIS(Medical
Information Server), 128]¥ % ¢ 5943 H <l DICOM
S A3 PACS AHE FA R dEANED AS
(Repository Layenoll= £2]4 Aol gt A&}
X, HIS A X9} DICOM =} ¢] Bl R 7} 7zt A7
gk =24 AFLogic Layenol= A& 2I90&
A3 239 BE o] Ao g S FolZ o
AXNAF7] $18 w3 EEMatching Module)2 T3t
E3 MISERE 9FARE AT o|¥A ALLRHE
A FA5= AN BREy Ed BE, 122 ﬂx}«l 4
APELS QR FEE 9179 ¥ g3YgshE QR
o Sith WA R HF9le & ﬁ]z(Application
layenol & g AEHZ )3 2 Jof $8E0] 7+
ok 3% 3elAle A3 SR o] A& 93
ANZEs AYg AME 7He] AF FRE Hdth

Hol ulA Al2"le s AREAL7F PACSO] AAE
DICOM 1} Adl g o, DICOM T ol #7350
AE HEHE ol Q] BlIPRE ¢of Fabe] HFS 2
st F3o] ghs AL FoR mjAAIZIL ouf 81
Eg_ 0101 z]g],_O_ J_]_OI—O]_T_ ;{lg]_o]] 1:!1—‘— HCﬂ uHx] o H
o2 e 9d 7= wiH ¢arElEel KMP ¢a7E
34 tF 7] A& w3 €225 Aho-Corasick ¢LE]
£S5 YR EF QIYEATE ol LN T3 2
YE Aeho] Kinect MM E X312 B E2] Hof 2o

Jz

[e5

39



User
—

Viewer Match System

DAC Server Tracking Modle R Module

User Grade Data Depth [ Zoom xR R
Data [ In&out Encoder Decoder
Login Module

Viewer Match Module.

DIcoM Keyword Matching Viewer
Tag Algorithm Match

PACS Server

DICOM File

4

1 Medical Viewer

(O 3) AZYHEE F0f OfE AlAHD 22 M

min

Ztel

(Figure 3) Interaction Structure Between A Medical
Image Information Viewer Matching
System and Related Servers.

HE ARgAH B
712 Wsto

7
o 22470

AgE A 2B A FIAAE F7¢] DICOM B 1
ARE 7|Hke 2 o] A|AEHo M A FEHE Hols) 98
FEete] v = 19 49 2t

=/

Medical Staff
Login Module

DICOM File

—-— ==
DAC Database

PACS Server

((Viewer Match Module (_Hispata @

[ Viewer Application ](—)[ Data Retrieving ] [ Tracking Module ]
) T

(38 4) o2IMEEE o|Est Fof ofE HX|
(Figure 4) Viewer Matching Procedures Using
Medical Image Information

ojgxlo] 2% RES 53l S E A2HS
2918 # A DAC tlo|ElHl o] 2 Aol A ¥

= A8 HET g R dal 74 HE Al
©J(DAC : Dynamic Access Control)9] ¥ @3S 241k
=tk ol %F, JEFGHE AT Q] PACS Al #7445
$2te] DICOM #% & A8 ah= A& 43 gkt DICOM
g s HH, §of w3 EE4E DICOM

=

A9 AN F B1gne] £FHol ik BAe] AF

£ %ol Aol B Hols} MYtk o] ol £
RYARRE tizEdol g o)
B Hol g AzHe) 4§ Holol
o5 944 K 9l DICOM B 174 E, MIS

of) 19 5= A8 oAy Hol WH A
DICOMS] Bl 1418 ¢lojs aleiolsle] w4 & 918
9= vy 24E wal.

Viewer Match Module

DICOM A n
Get Tag Keyword Matching Algorithm
Data Data

Aho Corasik

(0008, ;
1030)

tag Viewer Matching

¥

Zato|ole =22y |

(OJ% b) ®0f o 2& U &Y 7|¥= ofE EHi}
(Figure b) Disease Keyword Match Procedures in
Viewer Matching Module

DICOM®l| A4 wefd o8] U Fe] el 24 H = I7
63 722 el 71 I Thokst Bl AR S0] AE o
Atk 3 d2 329 AAPRE ¢)7] 98 HIns
(0008,1030)& 741 9|5

DICOMO A& == A3 3
o] Fo g AHA =Hed, IA dFF JESRE
Us 4 9on, Agos A5l dgk goz 1}
HA Aok 23 B9 9) o] 7o) Ao Qe AT

ATk

O:

5
H

ox o
rle
N
iy
_O|L
X
rid
O,

Tag | VR |Value Length| Atribute Name Value
0008, 1030 | LO 8 Study Description | INIFNITT
0008, 1030 | LO 4 Study Description | 24%f
0008, 1030 | LO 8 Study Description | 9IL{AIZ
0008, 1030 | LO 13 Study Description | B2E-2%2
0008, 1030 | LO 8 Study Description | Chest AP
0008, 1030 | LO 16 Study Description | 85 HEEE

0008, 1030 | LO 15 Study Description
0008,1030 [ LO| 26 |Study Description | Abdomen Sono(2% =&Ih

00081030 [LO| 22 | Study Description | Abdomen Sono(HPQ)

0008,1030 [LO| 46 | Study Description | C” Angio + 3D Thoracic aortz and branches(Hemoptysis)
00081030 [LO| 34 | Study Description | VasculaA01_HeadAngioDSA(Adult)

0008,1030 [LO| 42 | Study Description | Brain MR - MRA + Diffusicnigroup ccde)_contrast

(32l 6) DICOM mof| M&E Zetd efa™y
(Figure 6) Tag Information Based on Diseases
Included in DICOM Files

40

2019. 10



3.2 Kinect MME 0|3 HIFEA FO{(QAUE T
0l2) Hiof

A e Adste

= nHE

4

A4 A== ﬂﬂlﬂ‘r—% o] &3 9%
27|gke] 9A] F2 Ao Frles ol A
A71EE ol A77F JFHAUNTHI2] 2 =7AA
Holgdom u HHFHoR Aolsts] s A
Kinect AME AHE8Ith Kinect®] 7o) 414 (Depth
senson & E3) 92 Zo|(Depth) 7, SIAH} BUEZH
24719 el vek RUEe) YA nE AE
o2 3 @ 247158 AFets AHo] Yt B =8

o s )

ANH ALK MPEY Hel QEsolne] P
Kincct] Z°] A4 ghS 71T Hol Aojseg 3
ek AE 3ol AFH WA Ftel IBGY oy
A7t AFOR B, FAHES AT ) FhuE
M9E 2ol g2 71F0E AY FASte] 07, A 7

AAYZE oF 06m ©l3tE W7 99 973 gAto)
SAHEE 9L, o5Ye] uEHE 7S Aol #

1.06, AA 7+AAZE o 1.05m 4o 2 &9tk

3.3 QR Z=2 0|88 2ZJYHE St S8

AolE QR WE(TY 3 AN F4AT <52l
gy B5 dolHE R FEE WA IR
Auo) Sk S olvld JuE AN e 1
¥ 73 gk

‘ o|=zio| et HolH ‘ ‘ ol=ParEm ‘

‘ 2|2 F4 o|OjX] m ‘

‘ QR I }—\‘{ QR=TJ S + O|O|X|tat ‘

‘ =z o|olx| XM= ‘

(1 7) QR TEE Tl 53t ARANE
(Figure 7) Integrated Medical Image Information
Including QR Codes

CCERE T £
SESERENOE DR EET AL EDRRE
5 g

4, 9)EGAAR Hol] ux A xHle] 1

o r
ox
=2
o

[
1o,
Al
of
ox
o
s
A
2
2
ON'

).
uﬂ
=2
R

N
i

1 70| OH& AJAgel =

B HoME A A A 719t mjH dvEE
2 L3le] DICOMOA FE3 BIARE E3] A3l
e FolEe] WA §gt ’\] 2ES FEE A EEH L
E Fojufd 3, wiA GxEs I3 FojAlold Al
SE°l el 7]%3&‘:}.

E

4.1.1 70l ofF Al2E W} 73 282

N
olr

Fol Wi Al2" i Fof u) A
e BER g9t 3 i
DICOM 9] Bl 1R ZHE A3
ar uH dryEe o]%z}_ B

Fo ERE, BT
o] Al F O ZM, Kinect M
EUEZRe] 24 A T, & 2]
upz} o 5 F/geln A E g, A 7=
SHA Atk v o R QR RES 9] ERDERS
JBIYHRE BT &S QR AEL] 9B
oIvlAe) 419, A 755 B dRaes 0}04%
g5 delm Aol A4YE QR
A A7AE o] HAE X

1o
=
AHE BEYE Ve s

b
o
.
o
o &
N

@ rlo
= |
o M =
fr mo o
2
£ o

12
i

-

4

L
L = o
==
o

=
1>
e
2
N
2

m

_|_
2
lo
il

N
=3

O

i
A= A AN

P
]
o

rlr o [o
£
g
2

Ir

fl
loi

B 4
ol
ok
oX o o 2 t o flo N rlo O

o2
.

.

41



Zek o|2PLYE 7O 0hE AlARle| 75
. S A& "oy WA KMP 8325 o438ty £
Viewer Match System N _
S gusA H1, BT BALS AG BALel
kg odle an wodae HolgliEA & A stk AGe) dolglA ek Iy
& ot e A 0, s e
Data In & out Encoder Decoder % %qi UH%]"% _),:t—sg —5_]'7ﬂ ‘Q_T;]— E}X]E’_ %Z]—OE:]O] 16]_0}
AT P& EAES Aho-Corasick¥ X 2] 5S ©]4-35le]
Viewer Match Module o o B o PR
e AL dE 719 s S sl Ak
DICOM Keyword Matching Viewer
‘ Tag ‘ ‘ Algorithm ‘ ‘ Match
4.2 F0{ 0HE A|AHIS] 73
(28 8) Hof o AlAHe| 3 25 e
4.2.1 7|19= ofEE ol3et 7o ofE &

(Figure 8) 3 Modules of Viewer Matching System

4.1.2 7|91E ojE

il
g
N
oS
il
i)
S

Viewer Match Module

DICOM Keyword Matching Algorithm

5

‘ Viewer Matching ‘

Failure
Link

Qutput

Keyword
Link

Tree

1030)
tag

‘ Multi Medical Image Viewer

(O3 9) 7|9= ofd ¢e|Ee olsst Rof ohy oy
(Figure 9) Viewer Matching Procedures using
Keyword Matching Algorithm

DICOM TUZHE 4
SV EE T3 T 719E EPE B9
ATE FH3to BIHE T A3 HJHe 2
gt 21 JRE A "ok shie] Yyt
HH o2 A B4 Qo] HE g 23 AE
W AH &8 g3t oy /) EFEod
IAE vetste] Fate] Aol tgh & T
£ AFTY & JE= 3} PACSS] DICOM 3 ZH-E

HIANE foow BY duZAE FAY B4

Cedicated
view

view

(O 10) 7|19= of=ol| ofst Fof oiE AlAHS 7S
(Figure 10) Implementations of View Matching
System for Keyword Matching

A A|z"ol A o F A dFE IDPWE E3] 2
2l ¥ $x}e] DICOM ¥Y-& A1E]3l3 DICOM Ul 2]
$2e] Ao 3 | IHBE upgto 7 AshH(FE 3
A% H23h 14 FoZ viAE & Fort A=
A3} S Btk

p
o3
T

7IREO 2 gt H1HE2] Fo] Alof EF

Aol B AAN S

), F2 A3 o]n]
Ao 8 Ax= 19 113 215

B4, e A5 ZUE Aol F2E Kinect A1A]

o} AA7AA2)0.6m -1.05m)o] 232 DICOM ©] 7| =]

42

2019. 10



b)
(3 11) Kinect MlAlolM FoHEl Z2l0| k2 Soll =t 2
=l DICOM ola|x|
(Figure 11) DICOM Images Zoomed In & Out using
Depth Value Obtained from Kinect
Sensing

°], (a)= Kinect A4 9} 7+472]71 0.6m olv] & o]
2% DICOM ©|F]A & Hth (o)= Kinect AA <} o5

A3 228 A2 7 1.05mo] 33l 735~ &% DICOM 7]
A2AdE Bk 59 FH R} G UH, np-9-22 9]

ol 19 12& A9 JRARHRE E4) o7
=g Y &S QRILES} dte] Aty AdE B

grain viewl - o [HEM

grain vViewtld - = IEM . grain vViewtl - © HEM

(b)
(27 12) 2Xle| daEi=rEoe| QREERZS| o7} |3
(Figure 12) Encoding and Decoding of Patient's
Image Reading Information into QR
Codes

2 oA ARG IHEAY o i A2Fe] F
o] mj A A7k Kinect AMAE
o] ) B FA4v)5e] Feo] #st HrHAAE B
Z3h 5P E Frof wiH AlxEle Fead S Wt
&7] S8l A% B2 Kinect V2 A E PColl A X381
AHGAFeRe] BUE] 2T 7] HAARE S48 BE
< HZESIS Y, DICOM 3HY-& WotQ.7] 918k PACS Al
HE 7|8 g7 7 slo] SRS sk

o

4.3.1 o2 YEE o H|nErt

Fol AL 9% 719 Wi S £ Hut
© 9 2AE AT g G WA AT &
3 A3 19 137 18 1404 Bk 18 13004 B
o] n}e} 7+o] Aho-Corasick ¢7.81& 3 KMP 4128 &S
ol &3t T FAE ] wiH 3 AlZHE Hw e g
Zo|t}. 7t AP INE 3084 F loxﬂéﬁl RS

Tt A AolA Td FAE S miAs=d 4
gd= ’“?‘%447&% T &g Eo EAR& AL FAd 5
ARk

0.0012

0.00115

0.0011

w&.w —#—Aho-Corasick

0.00105 —B—KMP

0.001

0.00095

-
r
w
-~
w
o
sl
o
o
o
=]

(38 13) =i 22X ojElg 2fst Aho-Corasick Algorithm
2t KMP Algorithme| $=3A|ZF |
(Figure 13) Comparisons of execution times(sec) of
2 Key-word Matching Algorithms using
A Single String

=2 OlE{Ul A 2355 (20/55)

ro

43



Zsi o|2PAHE FO| OjE A|AHe| 7=
dTelEe AEHNE 274 sFe BALrit 5034
. . Capstslon, tel EA9S OF T4 719 1 4
pd ©250E Aho-Corasick 27212 3He] ¥ 7e Ane
l Agker $8 FTEIFO] SEh 2 Aol glor} ok
./ // —+—Aho-Corasick s Bk

00016

—B—KMP
00014

0.0012

0.001

0.0008
2 3 4 5

(O 14) otz XY oijEE 218t ho-Corasick Algorithm
o} KMP Algorithme| $=8A|Z+ H|w
(Figure 14) Comparisons of execution times(sec) of
2 Key-word Matching Algorithms
Using Multiple Strings.

0.002

0.0018

s

00016

0.0014 —+— S Algorithm

== Aho-Corasick

oo012

7

0.0008 T
1 2 3 4 5

(3% 15) Mekst S5t 22|EFn Aho-Corasick¥IE2|H

=]
o dsH(

0.001

(Figure 15) Performance Comparison of Both Qur
Integrated Algorithm and Aho-Corasick
Algorithm

19 149 vz FALES =

1T wj ol g 8 A AFHE DICOM ﬂtﬁéi—é
o FAE ® ool v A4S g
o FPAZHE Hrtslr) Sle ‘d%
dE 2 FAE ot 5034 A3

th o] A% AAZE o 719 Tx} g
2EF] AIZE APl M AR E A
g7l M @l 71T wf e -
KMP Algorithm® B¥] 719 & mf el ¢-3 Aho-Corasick
Algorithm s AZ-3te] #3929 53 ¢ Fd o
& 3 AY Askes olgle] I 159 2ok $2le] B

o,

3E

o
2=
A=

4 it mz [N

o,

.41m3

9 499

2 3 Hrke YgER A&FdA ORI de
£ 7|4te g 31313 o1, DICOMS]| &35k
AHEZEE J&e FAES ol AN SR A
Aget FojR9] ujH rhsee Higk HrtE
YAt I AFHE Y TAE s TAYE
o] £3t 7A¥ DICOM HIAHZHE 7]YT ujHo

oft 4 Y £ m2

EL—
L

go] T F ATYZEL FelslA AgsE Auc
o AW BT VIEe Agol vk EAHYS
8

4.3.2 Kinect MA2} ZLE] 7t

2z

22RIEE o

o

=2 Folo] g % H4 A
o] 2 2 Kinect®] o] Al 2] Zlo] gholl ek 4124
< B7tsl7] flsl Al AR SH ol e vl
W3 Adddes 19 163 2o

2 =2l Al v
it

1.068

1012
0051 0975 0988

(32! 16) Kinect MMt BL{E| 7Ho] M| 7H242|et H|wst
g ol gt
(Figure 16) Average Depth Values Compared to
Actual Internal Distance between
Kinect Sensor and Monitor.

0009
0gp 088

g 077

B DepthB2

2R (m)
105 14

>

135 3 7}o] AME-E Kinect A& v2 HASE HA
ARG sm¥e 25

il

=77 ArgE gt 72 %
AA A7 v 20314 AL whE do] g
SAsken, 449 4l %M HAFS Faka 1o w
B W Aol gl e A Falsich A 54 1147
23l 0.5mell A o] S42 2o gre] Hitgto] 0.654% A
Al ZHAAR ok T 2AE HolE e & 5 gk vl
Aet S0 ARl DA A 0.55mol A 2ol e

44

2019. 10



ZlslH o|2UAIKE Ho| OjEl A|ARIo| &

kol 071302 Agdst 5 AA A A e} 7
T QA5 Btk Al 7H4 A7 HolRo whe} Kinect
Zo] g3tk AA 7AA e 2ol Hap FolEE
AL & F AdeH ol okl AA 7HAAR S} Ht 4
o] 7t 7+e] ApolE YEh 19 17914 B 4 9JoH, J
q Eo=E Zo] X9k Aol= HAl 1A 1mell
A HAZ Yehde 2 8§ ok

U

lo,

rﬂi

05 055 06 065 07 075 08 085 08 005 1 105 1a2AZI2Im
(T8 17) AA 2-4AHz e " 2lo] 2t 2| Ato]
(Figure 17) Differences between Actual Distance
and Average Depth value

5.2 &

HAZ BAR A2"o] AAEE vk Hele o7
AR AT 2 gaZHol g A AFEHE HolEel o
B 52E wE A A2F B0 $EE0) gk o
43 AEIAXNEZEE AAE J989FHEY B
Yot 140 ez U3 Hoj2 B #= 2
ol lof A FHo|HME o] 5 -3 4=5ko)] AATh
Wb o ZYAAAE L Eldolut Ao wet FAs /
o5 Adsle] v]A & xUgo] Pzt

E}BW if%oﬂﬁ% ERC Vi 94?—;"3 A H DICOM

o

agaa

Lo,
i
o2
3;
0‘\.4
%:(ml.mmml
Lo,
ot %
o b
mi&irﬂ
4 o X
;3;39
rlr@mﬁ
lo, ot
B
O.u.&
°§mlmmlm
O-L':l
l{ﬁo&
LA
<3
T
S
>

2ol g2 4 m By el 24 HAAE 2
Arsto] 2ol wheh ol ) R Fa A5

o 2w oro
o> oN o
o
o

A3tk Fole F7171%3 QR
W&ol o5 gdgdrel Yk onA] gYe] QR &
s 9 A SollA AE Y FFBENLELE A 6
=% F JEE 7T
X 2O 2 AR AF 9] FaH T Fof wiA A

g9 U 7o wld EEoAE A8 d3d 719
2 71959 o] &Y FAE EE vF
Aol A mHAIZHE 3’%7}5}93‘4. 71&el AL
Aho-Corasick €853 KMP €13 &

o gd ZA¢E 719E ”H%MWE o
At 7]-?4‘: “H’“ *?E"VPQ l‘iﬁi‘:}. =

BEINE GgRs

BT Hol Edg BES 78 Bl MAE 3
9 9 R 82 AL Kinee WHE 15T
20 92 98
ﬁﬂﬂi“ﬂvﬂﬁﬁﬁ%ﬂ%ﬂﬂ%%@HAQW
W a4 Aolel AAES Hkh
GF ATEE AR A0S AR I8
S B FEETEA ol EAYS FUE
Qo) AHl2: el B A7E A sTA B,

19

%3 (Reference)

[1] M. E. Mahmoud, J. P. C. Rodrigues, S. H. Ahmed,
S. C. Shah, V. Korotaev and V. h. c. d
Albuquerque, “Enabling Technologies on Cloud of
Things for Smart Healthcare”, IEEE Access, Vol. 6,
pp- 31950-31967, 2018.
https://doi.org/10.1109/ACCESS.2018.2845399

[2] G. Manogaran, R. Varatharajan, D. Lopez, P. M.
Kumar, R. Sundarasekar and C. Thota “A New
Architecture of Internet of Things and Big Data
Ecosystem for Secured Smart Healthcare Monitoring
and Alerting System”, FGCS, Vol. 82, pp. 375-387,
2018. https://doi.org/10.1016/j.future.2017.10.045

[3]1 S. A Parah, J. A. Sheikh, F. Ahad, N. A. Loan and G.
M Bhat, “Information Hiding in Medical Images: A

45



[4]

[5]

[6]

(71

(8]

191

[10]

Robust Medical Image Watermarking System for
E-healthcare”, Multimedia Tools and Applications, Vol.76,
No. 8, pp. 10599-10633, 2017.
https://link.springer.conyarticle/10.1007/s11042-015-3127-y
S. D. Kim, J. C. Park, H. T. Jung, and H. J. La, “A
Cloud Service for Archiving and Interpreting
Medical Images”, JICS, Vol. 17, No. 3, pp. 45-54,
2016. https://doi.org/10.7472/jksii.2016.17.3.45

A. H. Sodhro, Z. W. Luo, A. K. Sangaiah and S. W.
Baik, “Mobile Edge Computing Based QoS
Optimization in Medical Healthcare Applications”,
International Jouranl of Information Management,
Vol. 45, pp. 308-318, 2019.
https://doi.org/10.1016/j.ijinfomgt.2018.08.004

S. Nagamani, DR. C. Nagaragu, “A Mobile Cloud-
Based Approach for Secure M-Health Prediction
Application”, International Journal for Innovative
Engineering & Management Research, Vol. 7, No.
12, pp. 236-244, 2018.
https://ssrn.com/abstract=3312621

A. Nirabi, S. A. Hameed, “Mobile Cloud Computing
for Emergency Healthcare Model:Framework”, 2018
7th International Conference on Computer and
Communication Engineering, pp. 375-379, 2018.
https://doi.org/10.1109/ICCCE.2018.8539310

L. S. Tapsoba, F. Guinko, H. B. Sta, “A Mobile
Cloud-based Application for Renal Insufficiency
Patient Monitoring”, 2018 International Conference
on Smart Communications and Networking, 2018.
https://doi.org/10.1109/SMARTNETS.2018.8707436
M. U. Aslam, A. Derhab, K. Saleem, and H. Abbas,
“A Survey of Authentication Schemes in Telecare
Medicine Information = Systems”, Us,
Journal of Medical Systems, Vol. 41, No. 1, article
no.14, 2017.
https://doi.org/10.1007/s10916-016-0658-3

G. Abdelkader, H. S. Naima, and A. P. Adda,
Authentication Approach Based New

Springer

“Secure

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Mobile
Journal of Information Process
Systems, Vol. 13, No. 1, pp. 152~173, 2017.
https://doi.org/10.3745/JIPS.03.0064

S. K. Kim, H. J. Hwang, “Security Requirements of
Personal Health Service”, Journal of Institute of
Korean Electrical and Electronics Engineers, Vol. 19,
No. 4, pp. 548-556, 2015.
https://doi.org/10.7471/ikeee.2015.19.4.548

Anuj Shivaji Sabale, Yogita M. Vaidya, “Accuracy
measurement of depth using Kinect sensor” 2016

Mobility Management  Schemes  for

Communication”,

Conference on Advances in Signal Processing
(CASP), 2016.
https://ieeexplore.ieee.org/document/7746156
Si-Hyung No, Chang-Won, Su-Chong Joo etc,
“Development of Medical Image Viewer Matching
System by Diseases”, Proceedings of the Joint
International  Conference of BDAHI2016 and
u-Healthcare2016 (BigHealth-2016: Abstract),
Aizuwakamatsu, Japan, pp. 47 2016.

S. H No, C. W. Jeong, “Multi-medical Imaging
viewer matching system by Disease based on
Dynamic Access Control”, Proceedings of the 32th
KSII Fall Conference, Vol. 16, No. 2, pp. 125-126,
2015.

S. H. No, C. W. Jeong, K. H. Yoon, S. C. J,
“Implementation of Smart Medical Imaging Viewer”,
Proceedings of the 33th KSII Spring Conference,
Vol. 17, No. 2, pp. 41-42, 2016.

S. G. Lee, C. W. Jeong, S. C. Joo, “Design and
Implementation of Medical Information System using
QR Code”, JICS, Vol. 16, No. 2, pp. 109-115, 2015.
http://doi.org/10.7472/jksii.2015.16.2.109

Gulfishan Firdose Ahmed, Nilay Khare, “Hardware
based String Match Algorithms
International Journal of Computer Application, VoL.
88, No. 11, pp. 16-19, 2014.
https://doi.org/10.5120/15396-3898

A Survey”,

46

2019. 10



ONMA LMD
‘= Al &(Si-Hyung No)
2014 LA AFE S E D
2017 ANt i3k A FEFSHEEHAIAY
20183~ A] AFistw Y 5 gGATAH
4]0k : Distributed Middleware, Data Mining, Healthcare Security.
E-mail : nosijl23@wku.ac.kr

& 7 M(Gyu-Sung Ham)

2018'd oSt FHFE T FHE 3D

20181~ A] AFohstnl ot AFEFFIHFEAAD
4ok : Distribute system, Security, Healthcare etc.
E-mail : ham1231 @wku.ac.kr

A 2z {l(Chang-Won Jeong)

1993 dFoigta HFE FeaF b

1998 ¥3uistn vishd AFE Tk FstdAh

2003 Ysguistn oiskl #FE F st EEAh

2004'3~200611 A&EUIstw StEATFuF

20063~201311 Agoistw AFE S, At

20139~8A4] BT S FFATAE, PMALZS AFuF

A EoF : Distribute Computing, ubiquitous Computing, Multimedia Service, LBS. u-healthcare, Medical

Information System.
E-mail : mediblue@wku.ac kr

ZF = 3(Su-Chong Joo)

198613 2Frhstal HAA &St

19881 Fehshan chehel AFENFAHEHA

1902 Frista vhekel AFE oA

19903~8A dFhstn Tt AFE-LZEY | FeH g

2007'3~2009'd FT St P RAAG

20153~20174 LA FHoNet s

19931 w]= University of Massachusetts at Amherst, Dept. of EECE, Post-Doc

20033, 2009 )= University of California at Irvine, Dept. of EECS, W-#al4~

A E-F : Distributed Middleware and Computing, Multimedia Database System, Ubiquitous Computing
Home and Healthcare services)

E-mail : scjoo@wku.ac.kr

ror

3| (20253)

47



