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Abstract
Laboratory diagnosis is a complex process. It is important to have specialists to monitor the
use of tools and practices strictly, in order to prevent mistakes to verify compliance with
the quality assurance principles. Currently, the laboratory diagnosis of Raman hospital and
its’ health promoting hospitals have encountered management problems. This is resulting
in high operating costs and expenses due to frequent travels which cause delays and
disruptive services. Moreover, the performance of the staff is not monitored, and controlled
by quality and efficiency. This research presents a solution to the above issue, by integrating
IP Camera with a remote management system for a real-time collaboration with diagnostic
laboratories. In addition, the design and development of the system uses Graphical User
Interface (GUI) and Responsive Web Design techniques for user friendliness. The result of
this research shows as Lean performance benchmarking demonstrates the performance
that can be reduced by 14 steps, the operational time can be reduced by up to 169
minutes, and the costs also reduce. The average user cost reduces 607.09 Baht per session,
which resulted in an increasing of 31.72% in operating efficiency. The GUI and responsive
management of real-time information systems for real-time collaboration makes the system
user-friendly. The device is compatible with many contemporary devices such as mobile
phones. In addition, the image or symbol commands make the system easy to navigate.
Based on the Usability survey, the system has an average of 4.72 from a maximum score of

5, which indicates that the system is user friendly.
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lefimusiussuvasaumanissansmslnadmsurausiuiunuuideald dalduneusd
1) a$193Uuuy (layout) vosszuulaeldnsaulasaasng (Framework) N13imuIve s
Bootstrap (v_3.3.7) insailuanainiuled http://getbootstrap.com Tondu
e Zzip smiuvimsuanig alélvawmesdsyneuse
- Tlawes CSS dmsuTnnIsNISLANINATDITZUY
- Inawmes fonts d1UINNITTOAIIUVOITEUY
- Tnawmes js dmsudnn1sn1snauausIues Bootstrap Aaseuy
2) 19 jQuery (v.1.8.2) amvluanlaarniiulesd http://jqueryui.com aglalig zip i
Fonldilsdtunsvianuduiaguues Javasaipt [ddanstuivnnisaineuaussse
szuu TnstumeunsBenldauosuneldfgud 10
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<!DOCIYFE html>
<html lang="en">
<head>
<meta http-equiv="Content-Type" content="text/html: gharset=UTF-8">

<meta charsec="pLf{-8">
<meta http-equiv="X-UA-Compatible" content="IE—edge">
<meta name="ylewpori" content="width=device-width, initial-scale=1">

Teaumnasin</cicles

<!-- Bootstrap —-->

<link href="bootstrap/gss/bootstrap.min.gss" rel="gtyleshest">
<script src="bootstrap/jz/bootstrap.min.jg"></script>

<1—— jQuery —--
<script src="Jjgmery/Jjguery-1.8.2.min.Jjs"></script>

<body>
</body>
</html>

U7 10 msi3enld Bootstrap wa jQuery

3) fendunisaunudeni1umie phpFreeChat v2 1uiaiesiladmsudmenalunis
faredad1svineusiuduuuuiSealnd aruisaniiluanainiivlad
http://www.phpfreechat.net lagaziin1sisenldausiaguit 11

< !DOCTYPE html>
<html lang="en"»>
<head>
<meta http-equiv="Content-Type" content="text/html: gharset=UTF-8">

<meta charset="gtf{-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name="ylewperi" content="width=device-width, initial-scale=1":>

WIWRFIER /citle>

<!-- Include the phpfzsschat blugin -—>
<link rel="gktylesheet" tvpe="text/gss" href="/phpfreschat-2.1.1/client
/themes/default/pfo.min.gss" />

<script src="/phpfreschat-2.1.1/client/pfo.min.1s" tvpe="text/javasgript"></script
<! — j0uery ——>
<script src="jguery/Jjguery-1.8.2.min.Jjs"></script>
<!-—- piece of code just after -->
<zcript type="text/javaseript'>
%('#mychat').phpfreechat ({ serverUrl: '/phpfreechat-2.1.1/server' });
</script>
</head>
<body>
<div id="myghat"></div>
</body>
</html>

gﬂﬁl 11 M3i3enlgeu phpFreeChat
1) amzidougunsallefinusdueedning ispy ieiFenltilsddunisinulefin
WU iSpy dusuihuswdusuuisealnivuaiedisdunesite wazaduayu
nsusmsdanismslnaisafunisufdanig fe3sn1sin Embedded-Link 910
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Cloud @4 iSpy MUUTFUY SPUUANTaLAnINAToYa IAleAIugiun1singuy
Sufussuvaunuuuisealngl wanstuneuladigui 12-14

Edm Source

- e

JPEG URL | MJPEG URL | FFMPEG (H264) | VLC Plugin | Local Device | Desktop | XIMEA | Kinect | ONVIF | Custom | Clone |

Usemame ~ admin

Password

MJPEG URL | n/sifE]

Help me find the right URL

Decode Key

(optional - ispy server feeds only)

e = il o ]
ﬁ m— —— w

JUN 12 Mmsamedeundedlodn

Edit View Options Help

A sss O scoimese 4 Gidview W Commands  \D) Webscttings B Pugins (o Settings

N Camer= 1

IN Microphone 1

QHNO: PAhe 11 >

Online (LAN enly - not subseribed) CPU:0.33% RAM Usage: T0Mb Performance Tips Gat iSpy PRO
f

JUN 13 M3uanwanaedlofithuzasnuas iSpy



12

U7 14 embedded-link 910 iSpy

ArwsiunsUasnsfevasdoya

dosnlusunsy ispy Wuuimakiueietnedumedidn vilinsduarsuteyarninviolile
fosueiatneduneiiindenaiiigiiefuanudunionudasafovesdoya datfuma
Tusunsuuimsdaifisnstiesturnudaonsevestoyadaraluil

nsdhsiEdusERI: SR uazgitheiassussuUuaReneuiiazgniniulilugudeya
fawdgudeyadzgnuan Teyagliivstlevidnsely

nsfusesanugndesuuulniu (Tokens): vinasaft ispy Ldenseruiuledaziimaasdlyifu
nsnseseUansmivarasnduiludaiuledues ispy Induifimnusndudesinsddadom
faiuiRlunsdrfindeuandomiumaivlediBifede Wrhunaivlediifseandeans

[ ] a

Wngsruuvesauninsdeaduvintuy
a4 a

ANTUAMUUATE @101509IN15ansuTalaenssanAeui e UgLIuLUT IS lneAE I
Auled (agazldied IP LAN a1glumind) nsdndunistaziiuaaudalunisididuazyinl

wilaldduiavledazgnuan uiliflasanunsosniflensetuiiniflelinauliuuueu
= v o=

nstudiniag IP: In1studin IP NdendudngUayduazdnnulilaeanunsasenglaninmi Ul

=

nsauaNnsidnldnu: aansadmuednsliyaradudifeld endiegiaudy "euegrusen

)
£ 4 '3

ansabilen/Uandeamisodsunisasenls yenanildaunsaavdnsnisindclanniie

2. NN59DNUUULATNAIUIAIY Usability ( Graphical User Interface uag
Responsive Web Design)
2.1 nseanuuudlIufaUsauLlYaw3UN W (Graphical User Interface)
n1seenwuUdINiaUsTaultdnTuNITTIuYeITEUIUNITUIANIINIelng

(% o (% L2

dwsuvhnuswiusuuealnildgunmuasdydnualfotrnuminensinnu lnedsgaziden

]

=

AeguRn 15
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VDO Viwer VDO Viwer

O] record |

| L_,! chat

check list

E“l | CANCEL Enter text

JUN 15 dwsisdszanudldmegunndmsurhausiuiuwuusvalngd

1NFUN 15 annsneiuiggunmndenan1svinauvesssuy el ldaiunse
Tdruszuulaing againuazsinss Ieazidendail

L,,.Chat Mneds NMsaununguleniy
—
@) record neis dydnvalssuumasuiinteyainle

tﬂm ngis nstuiinteya
»] CANCEL PUNYDS NFYNLAN

2.2 MINAUIFULUUNISUEAINALUU Responsive Web Design lagld
Bootstrap

[
v aaaa

NI TN suannasesiunisldnuiunnaunsalsiuade

Responsive Web Design fsinlsaliinues Bootstrap siiliwinvesyuuiidnumzisufiouiuns

LLammawuwaasmamiummmmmawuwammmmu fdunoutivanszaziiannsiam
spuudsil

1) a3e3UdiuunsWaLTsUUMEngIIsn Bootstrap (81989015a519M51L350

Bootstrap %1 9)
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2) Fenldflandunisuanauna Bootstrap nann1sd1Agegin1sisenlylngansds
sunislnasentdau lnemvualnamaduguuuy HTMLS fnwlasud 16

& http-equiv="Content-Type" content="text/html; charset=UTF-8">
charset="utf-8">

a http-equiv="X-UA-Compatible® content="IE=edge">

8 name="viewport" content="width=device-width, initial-scale=1">

¢titlersuuvanfminsisonemnasfuc/titles

<!-- Bootstrap -->

12 ¢link href="bootstrap/css/bootstrap.min.css™ rel="stylesheet">
13 ¢script src="bootstrap/js/bootstrap.min.js">< script>
14

15 <script src="s/jquery-min.js"»</script>

16 ¢link href="css/myStyle.css" rel="stylesheet">»

17 </head>

18

Ak S <body >

28 </body>

21  </html>

22

U7 16 mst3enldaru Bootstrap

mﬂguﬁ 16 aunsaesuneTunaunsSenlde Bootstrap 51eazdunnis
Svunags

ussiindl 4 msimusguuuitellndimaifuguiuy HTMLS

ussiadi 7 msfvuniiensuansnantihaesesiuliatsvung

usTiadl 12 Medenlddraduiumialid €SS dmsunsuaniua Bootstrap

Ut 13 waz 15 n3iSenlddnsdemunuslndannnansy wazn1svineu
V94 jQuery

nasansenlyliadeduiieuden arunsaniuanatanisinauntela
<body> Ingsegen1smunuanang 11 <body><div class="container”></div></body> %38
<body><div class="container-flid”></div></body> Huduy

3) M5lé5UuUY Bootstrap Theme tilonsimurszuulsiinnzauiussuy

gsaunAn1sInnIsnelnadmsuriausmiuwuusealng amenannisves

Responsive Web Design tJunisiauviaslifinnudaveulunsuaning

vuntheeiifiauasdeavemiiveiivainvatsegiumanzay nsuUmnge

wvumedi fenun 12 aedu InssUuuunsuanssausazuavtiged

sULUUTAA19FY 19U class="col-md-12” d1uFuntiaenoufiaines

class="col-sd-12” @1 nSuniinaeunuLan wag class="col-xs-12” §1%3u

yihaeasnsnlviy udu AnvinsBenldnunandlddsgud 17
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Colxs-12

Cotaes-12

Footer

d‘ 4 a [ 4 %4 I3
EUW 17 MSUanINantNDARNN MRS LAz N 0aN SN

31n3U7 17 dredenisiienaatadimiuniswanantnaensuiainesiay
NN TNINUAIENANN1T Responsive Web Design 1aele Bootstrap ¥aelunisuansnany
gunsaivinevats g mumauswa%aammmmiw 18- 21

1 <!DOCTYPE html:
2~ <html lang="en">
3= <head>
4 <meta charset="utf-8">
5 <meta name="viewport" content="width=device-width, initial-scale=1">
&
7 <!-- Bootstrap --»
8 ¢link href="bootstrap/css/bootstrap.min.css™ rel="styleshest™:»
g <script src="bootstrap/js/bootstrap.min.js™»</script>
1@ ¢script src="s/jguery-min.js"»</script>
11 ¢link href="css/myStyle.css" rel="stylesheet":
12 <fhead>
PN P v
3U71 18 M3138nld Bootstrap
69 - <div class="container™ >
78
71 <div class="col-1g-1"></div>
72 - <div class="main_container col-®s5-12 col-sm-12 col-md-12 col-1lg-1@" »
73
74
75 <!-- page content -->
76~ <div class="right_col" role="main" style="min-height: 820px; padding:18px @px @px !important;">
77 <2php
78 include($_show_content);
78 3
38 </divy
81 <!-- /page content --3
82
33 </divy
84 <div class="col-1lg-1"></div>
35 </divy
86

JUN 19 m3ienldaana container
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72 £l
73~ <div
74~ d
75~
76~
7T~
78~
78
58
81
82
83
84 -
85~
86
87
88

top navigation --3»

expanded="false" class="myLogo">
rc="img/hos.jpg"> Remote Management System</hl>

" »<i class="glyphicon glyphicon-home"></i> Home</a»</1i>

1 c menu”><i c "glyphicon glyphicon-log-out™></i> Member</a></1i>
<1lir»<a href="logOut.php” class=" ck="return confirm('fuffunisaanainseuy !')"><i class
="glyphicon glyphicon-log-out™»</i> Logout</a»</1i>

89 <ful>

98 </div>

91

a2 </div>

93 </fdiv>

94 <!-- /ftop navigation -->

UM 20 Msisenldanuuauiy

114

115 <footer style="background-color: #88@3; color: #fff; margin-right: 9@px;">
116 ~ ¢<div class="pull-right">»

117 CopyRight®2817 Suhaimee Lueboh

118 < fdivy

119 ¢div class="clearfix"»</div>

128 </footer:

121

4

JUN 21 mM3enldau Footer

31n3UN 18-21 n15138nl¥a1u Bootstrap luksazrdIuveIszUULNONIS
WAAINALUU Responsive Web Design Inaisenltaiunananis o anunsnesuiglanl

<div class="container”></div> AININRUANITUEAINAFIUNANUDITTUU

<ul class="nave”></ul> NMSAAUANTUAAINAFIULUUYDITEUY

<div class="col-md-8”></div> ANSAIAUANTISLANINE 8 ADANLNUI
ADUNILADS

<div class="col-sm-10"></div> AIAAUANISLEAAINE 10 ADAUUNTNT8
LINULAH

<div class="col-xs-12”></div> AIAAUANISLEAING 12 ADAUUNTND8
au5nlny

3. N15NAEdUIEUU (Functional, Non Functional)
FUABUNAADUTZUULND LRI 2 UUYN Ul A LUT 2 ANS N NLAE ATIATUAIILADINS
maapﬁ%’muéfm Functional wag Non-Functional #4#15199 1

A15197 1 M99 FIANTU S IUUTEANS NINVBITLUUANTAUNANITINNITNI L Nad NS UVINau
Sufuuussalngd

sngazRYAN1TUTEIEIU

d9uv84 Functional Requirement Test
1. ssuvanansarlglunsusmsdnniseunvuy sy
2. syuutglunsduiudoyaiiiedealssatu
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s18azReAnN1sUsEIY

3. szuvasaUszsianadeyanuiiieitesldsinsuazgnies

4. szuvannsateligldssuuldusmsdeyaldazansingitu

#7uvas Functional Test

1. ANgNFBdvaInIsInLiuteya

2. AUYNABIVBINTTAUMNTOYA

3. AnugneBIveINsau/unledeya

4. AINYNABIVBINTININUNATDYA

5. AUNABIYRINTSANWIMYRUIINTUNTONUBYA
MUY Usability Test
- Anudaaurestemudiuansuuae

d
1
2. SEUUNYRDNSIFIIY

3. nadwsildannsUszsnanaanszuLiinagndes

4. paSalunsUSTIIANAYDITEUY

5. winhszuvaudluIdony aiariieuazninuarsings
6. Situuzinisldnuazanunsodeasdilade

7. funisyeansendeyaiianuminzay

8

. MInTIvapUaAVENTIdwveldsruuluseausig

fumaudl 3 maUsaifiunanuise

n15UsgliunanuiITenisysannisleiinnu s Findun1s RN SEULaSAUNANIS
FansmslnadmivinusnfuuuuBealniduannduiesfudldamnsanidialdain
Usability Test a15197 1 d@aunisussiiusendnnisau Wunszuiunmsudmsdanisiiieanain
aid Tnsandunsumevhanlifiosasfiofiuusyansnmmauligedu Tunuidetiatiunisen
Gﬁgumauﬂﬂiﬂﬁﬁ’aamﬁawﬁﬁ’amiéf’;amaﬁmmizwmiaumﬂmié’]’mmiwwiﬂaﬁm%’uﬁ’mu
Jaufukuuiealng Yszendldlulsmeiuiasduias swas. lue3evis n15iasgviuasyseiiiu
Fremdnn1sdu T 2 daufte Pre-Lean uag Post-Lean il

dufl 1 Pre-Lean

msesesituneunsURTRa Bungliuimsindenienu swan feudsia v
nsButinsUszsaine damiin-tarudu dedenisdwismmaiiienseoinindesiu e
a0 anamuamsfisndufeadieslfiins Wwmihiduiunseonuilsdodeingiae ileds
flhesnuoludlsmeiuiasiu nuadeddndunislaefiasdunsiiediesluds
Tsanenunasndfy iefdlsmenaglivimsnelmifesduitnsussiding asnaeudninig
$nwn ndudsiounungisuen ileviinisdansesusy Tanfeudedmiin-faenudu uasfesse
uningisdmuunndiionsaifaduoinisunsndou uazunndvinisdsieguasludaieaans
Foaifiovhnininzden fuaededdinansedenannzdeantentutudmiiivhniseion
aUnsallAy specimen ndIn19Lanzidaniieudesuds §Uinuids specimen vasnuludy
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HosURtAng 1imihilvin1su specimen asadeumLgNFasazamzDuiy anturhinig
W3ew specimen d1n3UlAssasdIngn Wolnsiuarasadeunaeuies Jumeudalunis
Tuitnuaaslulusenunanaznzsidounisnsiaitadenisuiinisnieunsenlusienunalvilie
fumeriineiduidneandondsd
1) L%u%’jumaumsﬂﬁﬁ’ﬁﬂm@mﬁ”’mmmﬁuaﬂﬁmﬂﬁﬁ’amﬂiﬂwmmaswﬁumz IR,
9E19aLLDELN
2) spysvezalumevhanluusasdunounsuiRau westhamiifesseluusias
funou
3) Jnneituneunisuftinuimun Tnessuduneusidudesii (value) tumeui
TS fudowiuadonin (Necessary Non Value) wazduneulsisndugosi

v @

(Waste) waamvuadusudganvallumsiansiunoussil

Y

Fudusiaai Luidndudesiussasi T ndusiaari
8) AumAUsEANBaTas Pre-Lean Tngduunnisdiuan 2 du deil
- AuamAamsuiRnuiemandesidudussaniam = Hasanved
Value Time / anviasunvas Flow Process) x 100
- mwmalgdglumaaumagldusnisiunisinsie snan.lazlsameiuias
fu anthuianeaie 4 (Juidemdsnasguiisgimun) Segldalie
IR IYUINIT 1 518 Lsane1u1aveesgiiusn1sauaguaindsev1vu n1s
Uszilualdingvesuseyrvud ldusnisdeuvaneisaldinevesiglng sy
Fafufidetahaldielufuiindmuaumaldieuimaiianas Saseavu
Judagliulsslevidugean

d2ufl 2 Post-Lean

nsiAsennsuiRnulegldszuunisuinsdnnismalnadmsurinanusiuiuwuy
Boalvsivesiesfjifing Buaniihefadeviineau snan. Anudsiawaginstutngusydh
ftae imsdadmiin-faeudu defonindiomsaiionsneimadesiu andudmdi
sn.an. w3sugUnsaliiu specimen LilelanzidengUisnazsinnisnsraaeudeyaniouiu
amzfouiumeszuunsuimsiamsmslnadmiuiausifunuuioalmsl (RMS) detudin
specimen fhagraidonanglioududngiunounion specimen uasiedosiioifiorinistinsgy
fedupounTieneiuasminganaeunanTieTeid g snan. arursarheusiufuoy
Boalvsdiudmihillssmenunasduinuszuu RVS Weldnansidadoidmeig snan. azviinis
Sufinuanisifadeidissuu RMS TasanansossanunaniiuszuuldiuinuuSoalng dunou

[

a € 1 aa a v dy
AIATEUAIUUNINYDLLDYNNIU
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FeuduneumsufoRnuuulnliessuuasaumanisdansmslnadiniurinny
sufuwuuEsalmiiiaunTy fadunounszuaumsiauiuildsiduesn
SrunananUesidulsyansnin Post-Lean Tngldgnaidunudingnliluduneud 4
nduddsuiisutuneumsiidunuiianas n§enthssuvasaumanisinnis
mslnaduiurhausauiusuudealndfivauntuunld vlrlddaldsnelunns
diums feiluduneutlsifinnsmunnaldsne

A5 2-13 AwAlgIelunszuIunIINIsANELIIUToIUfURN SAILALSHAUAY
duanlugunisdnfunusuuidnlaslildszuu nmsdwraiidunisiivdeyaainglduinig

12 svaluesednglsaneruiasidu sllumsiiudeyalutiaiou ngadnieu 2560

dl o U v Y a
f13199 2 ﬂ’]iﬂ’]ﬂ’lmﬂﬂ‘ﬁ‘ﬂ’]ﬂmﬂUiﬂﬂi‘ﬂﬂﬂ INEn. ﬂ’]Q‘ﬂ\‘i

Y a
AU Nu2e ATald ERLY
1‘7i DA " a . v A s . v (L)
ALAUNIN ATNU ﬂ’]m?ﬂi’]ﬁll@ AR UNIN ATNU V’]W“U’Wﬁ']&l‘lﬂ
IEHLNIN(NU.) x 4 IEHLNN(NU.) x 4
1 | 58x4=232 | 150 300 58x4=232 | 150 400 1,045.4
2 58x4=232 | 120 350 - - - 493.2
sweldineadfesenlduinis 1 e 769
A1517 3 MIuInAlEIeldUInITIN Sw.an.nae
U a
AU AUk U0 37
i ANLAUNIG Ay | Awesiela ALAUNI ANy | Avasele (um)
JEYENIN(NU.) x 4 IEYLNIN(NU.) x 4
1 182x4=728 | 160 400 182x4=728 | 120 400 1,235.6
2 182x4 =728 | 150 400 182x4 =728 | 150 350 1,195.6
182x4=728 | 150 B} 182x4=728 | 150 200 795.6
sueldineadesenlduinis 1 e 1,075.6
M15199 4 MIAuInAlgIelTUINITAIIN IR TN
Y a
AU Nu2e IR ERLY
9N ANLAUNIG Ay | Awesiela ALAUNI Ay | Avasele (um)
JEYULNIN(NU.) x 4 S28N19(na.) x 4
1 13.6 x4 =544 120 250 13.6 x4 =544 120 300 898.8
2 | 13.6x4=544 | 150 400 136x4 =544 | 120 200 1,078.8
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salddeadeserliuing 1 91 988.8
p137a71 5 Mmadamldieglduinisen snan Tnaung
AU WU A 394
i ANLAUNIG Ay | Avesela ALAUNIG Ay | Awesgle | (Um)
segenany.) x 4 segenny.) x 4
1 9.5x4 = 38 160 300 9.5x4 =38 160 350 1,046
2 9.5x4 = 38 130 300 9.5x4 =38 150 300 956
s lddeadeserliuing 1 910 1,001
13197 6 M3rmnamldieglduingan wanaznis
AU KUy 1A 394
f ANAUNI MY | Aveseld | Andunig Ay | Awesgld | (um)
sygene(ny.) x 4 Fesnny.) x 4
1 16.2x 4 = 64.8 140 300 16.2x 4 =64.8 160 350 1,079.6
2 | 162x4=648 | 130 500 162x4 =648 | 150 200 1,109.6
3 | 162x4=648 | 170 450 162x4=648 | 120 400 1,269.6
4 | 162x4=648 | 150 200 162x4=648 | 150 : 629.6
s lddeadeserliuing 1 91 1,022.1
131991 7 msrmnamldiieglduinngann sw.an s
AU JUne A 394
i ANLAUNIG Ay | Aeesiele ALAUNIG Ay | Avesiele (U m)
sygene(ny.) x 4 Jesnny.) x 4
1 182x4 =728 150 400 182x4 =728 160 250 1,105.6
salddeadeserliuing 1 91 1,105.6
1151971 8 M3rmnamliiegliuinigan w.an e
AY KUy 1A 594
f ANAUNI My | Awesele | Adiune My | aeseld | (um)
JeeenN(ny.) x 4 s¥8En(ny.) x 4
1 9.8 x4 =392 120 300 9.8 x4 =392 120 250 868.4
2 | 98x4=392 | 130 ; 98x4=392 | 140 350 698.4
s lddeadeserliuing 1 910 783.4

M15199 9 MIAuINAlEIeLlTUINTIIN TN.AR.EuY
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AY KUy 1A 594
fi ANAUNI Ay | Aesele ANMAUNN Amfu | Aesela | ()
28ENNNA.) x 4 28ENNNU.) x 4
1 | 109x4a=436 | 150 350 109x4 =436 | 150 250 987.2
2 | 109%x4=436 | 170 500 109x 4 =436 | 130 _ 8872
109x4 =436 | 140 300 109x4 =436 | 150 300 977.2
s lddeadeserliuing 1 10 950.53
15197 10 Msnaaldaelduinisan swanuiae
AU WU A 394
i ANAUNI Ay | Awesgle ANAUN AU | Aesiela | (U)
28ENN(NN.) x 4 28ENNNN.) x 4
1 6.2x4 =248 150 450 6.2x4 =248 140 250 1,039.6
2 6.2x4 =243 140 300 - - - 464.8
s lddeadeserliuing 1 91 752.2
151971 11 msdunaaldaeglduinizan swanulee
AU KUy 1A 594
i ANAUNI Ay | Aesele ANMAUNN Afu | Aasela | ()
J28819(NY.) x 4 J28E19(NY.) X 4
1 22.0x 4 =88 130 - 22.0x 4 =88 150 400 856
2 22.0x4 =88 170 450 22.0x4 =88 160 250 1,206
220x4=88 | 170 _ 220x4=88 | 140 300 786
s lddeadeserliuing 1 910 949.33
151971 12 mssnaalddegliuinisan swan Jos
AY KUy 1A 394
fi ANAUN Ay | Aesiela ANAUNIG Ay | Awasiela | (W)
28ENN(NN.) x 4 28ENNNN.) x 4
1 | 163x4=652 | 140 350 163x4=652 | 170 400 1,190.4
iimﬁﬂ%ﬁhﬂmgﬂ(ﬁi@r}ﬂ%u%mi 1957 1,190.4
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dl o 1 v Y a (24
f1919N 13 ﬂ'ﬁﬂ’m’lmﬂﬂ‘ﬁ‘ﬂﬂU@%Uiﬂ’]i%’]ﬂ INGRN.YENY

AU JUne Vel 394
fi ANAUNI Ay | Aesiela ANAUNIY Ay | Awiasiela | (W)
J28E9(NY.) X 4 J28819(NY.) x 4
1 16.3 x4 =652 160 300 16.3 x4 =652 170 250 1,010.4
2 | 163x4=652 | 140 350 163x4=652 | 120 400 1,140.4
3 16.3 x4 =652 150 400 16.3 x4 =652 160 - 840.4
q | 163x4=652 | 150 300 163x4=652 | 150 300 1,030.4
s lddeadeserliuing 1 91 1,005.4
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Abstract—This paper proposes Remote Management System
(RMS) for operative health laboratory to manage their work
operations remotely. The aim of developed system is to resolve the
problems of operation management in terms of high operation
cost, lack monitoring of work performance to control quality and
efficiency as well as delay of operation that caused service
disappointment. The researchers suggested the integration of IP
camera that allows the records of work performance in the form
of images and videos to be monitored. At the same time, it enables
the real time communication to reduce the cost of travelling. This
way, the operations can be managed distantly that helps to
overcome the problems of delay in operations, which lead to
service satisfaction.

Index Terms—About; IP Camera; Operative health laboratory;
Remote management sy stem.

[ INTRODUCTION

In the world of digital age, information and communication
technology (ICT) has plaved progressively significant role in
our life. Several organizations especially in healthcare sectors
have changed their approach to work so as to keep pace of their
corporate with the age. Over the last decades, the healthcare
organizations have applied ICT to support and manage their
operations and services known as hospital information system
(HIS) [1][2]. HIS has been improved with sophisticated and
advanced technology to enhance greater functions in respond to
new complicated working environment in modern society, For
example, the function of online service which allows people to
communicate with each other through various devices over the
internet. In fact, the connection through internet facilitates
provision of healthcare operations and services in many areas,
such as connecting doctors with patients and collaborate
healthcare team to work together online [3][4] Based on
statistics of International Data Cooperation (IDC) stated that in
the near future the rate of transactions through personal
communication devices will increase to 65% and 75% of
healthcare users will want to use digital services through the
internet. Besides, there are 80% of off-site staffing in providing
healthcare services [5]. As a result, there will be a shaft in work
operations and services of healthcare in the near future and this
move is inevitably smoothed by ICT for both public and private
segments.

In general, healthcare organizations are comprised of a
laboratory. The laboratory performs health checks and
diagnostics such as blood and unne tests to measure the
components of fat and sugar, liver and kidney function, red
blood cell and white blood cell count, HI'V testing, as well as
pregnancy checkup. Indeed, the laboratory work operations are
complex, which specialists are required to momitor the use of
instruments for diagnosis throughout the processes. This is to
prevent mistakes, verify quality assurance and maintain the
standard of performance [6]. Today, the healthcare
organizations have grown and expanded broadly resulted the
rate of healthcare services increases, which mean the workload
of laboratory team has also increased. Besides, statistics has
shown that the number of skilled personnel 1s insufficient in the
laboratory [ 7][8]. These issues have a significant impact on the
management of the laboratory team as follow:

- High of operation costs due to frequent travel.

- Lack of momtoring to control quality and efficiency.

- Service dissatisfaction due to delay of operation.

Therefore, this paper proposed Remote Management System
(RMS) to solve high operation cost by integrating [P Camera
enable to manage operative health laboratory distantly. With
this system, remote management can be performed in real time
over the internet. This will reduce the cost of travel across the
area, as well as control the quality and efficiency of the
operations. In the end, it will result customer satisfaction of the
services,

II. BACKGROUND & RELATED WORK

This section discuss about concepts and relevance research to
this area,

A.  Healthcare Organizations

Healthcare organizations provide services in areas such as
disease rehabilitation and prevention, health promotion,
medical treatment and so forth. The healthcare system is
divided into three levels,

- Primary healthcare is responsible for rural areas such as
community health centers, which promote health, disease
prevention and rehabilitation.
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- Secondary healtheare is a medical service that supports for
more complex medical services, including community hospitals
at the district and province levels,

- Tertiary healthcare is a health service that brings advanced
technology and medical personnel in specialized fields are
required because it is the most complicated service levels. This
level of healthcare is under the ministry of public health namely
a central hospital center that is specialized institutions or
affiliated with the university [9].

B, IP Camera

Currently, a closed-circuit television camera (CCTV) is
divided into 2 types: Analog and IP cameras. IP Camera is a
technology to send images and videos over the internet for real-
time and remote control. The IP camera’s general features differ
from analog as provided in Table 1.

Table 1
Comparison of IP Camera and Analog Camera Features

devices, which is very useful for disease analysis while the
doctors are distant. In addition, there are few researches applied
IP camera to enhance system functions and abilities such as
research [12] applying isolated cloud with IP camera to retrieve
video by smartphone while research [ 13] explore security for [P
camera based on cloud wireless.

2) Management in health care service organizations, such as
research [14], [15]. offers the use of lean management in health
care service organizations to reduce waste and minimizing
workload, getting more  work done and maximizing
productivity, the organization saves lime, costs and [acilitates
administration.

III. THE FROFOSED OF REMOTE MANAGEMENT SYSTEM (RMS)

The RMS is proposed to solve management problems for
health laboratory by suggesting new method of how 1o manage
work operations distantly. Figure 1 describes the conceptual
architecture of developed system. The system is integrated with
IP camera to record images and videos as well as to support real
time communication that allows operations of health laboratory
remotely. The IP camera viewer is iframed

and applied to suit
your needs, such as

designed with the
limitations of further

coded as embedded camera viewer in RMS from iSpy private
The embedded iSpy camera viewer retrieves
images and videos files from IP camera through private cloud
storage. Furthermore, iSpy software is installed into devices to
connect to IP camera for real time communication 1o be

fn)dﬂu

Attribute IP Camera Analog Camera
Video Network video | Digital video
recording recorder recorder can be d
Image From 1.3 Max 700 TVL =
resolution megapixels - 5 around 0.4 cloud storage.
pixels pixels.
Internet Over  wired and | The need to develop
connection | wireless networks | and install a new
like 3G / Wifi / RJ- | connection network occurred in RMS.
45. will  increase the
price of the original.
Application | It can be developed | The system is

From the table above, we can see that IP camera technology
[10] is suitable for developing and applying for long distance
and real time management of operative health laboratory, This
is because IP camera can be connected wirelessly with
computers or portable devices over internet to manage
operations remotely. IP camera has the advantage by the size
that is small, high quality, easv to install and easy to use
especially there is a need for an internet connection.

C. Related Work

Relevance researches of this study can be divided into 2
topics.

1) Implementing the technology to manage laboratory
operations based on research [4] has proposed a design for
residential care through Internet of Things. Research [8]
proposed healthcare organizations, healthcare services for
Palestinian immigrants in Jordan. Research [11] introduces of
laboratories and clinics to the community through portable

2 ISSN: 2180 — 1843 e-IS5N: 22

connecting to other | development or

communication application in

devices over the | connection with

wired or wirel other com ication

internet  network, | devices. Since it has : ® /
conveniently  and | not developed the

casily. network at first.

L)
\\
._.i[]

Figure 1: Conceptual Architecture of RMS

Figure 2 shows the result of integrating [P camera functions
in RMS, which enable the operations to be managed remotely.
Besides, the laboratory team can have real time communication
with each other. At the same time, the chat function is also
provided for non-voice communication.
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Figure 3-7 show few features and functions of RMS:

Figure 5: Disease Management Function of RMS
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Figure 6: Report Funetion of RMS
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Figure 7: Unit Management Function of RMS
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V. conci

10N

The proposed EMS has successfully integrated IP camera to
allow the real time communication and records of images and
videos for remote operation management of health laboratory.
This way the work operation can be managed distantly to
overcome the related management issues mentioned above. The
proposed system is in the early stage of development. There are
many other functions that is required for further improvement.
When the development is completed, the system will be
implemented to collect the further data of this research.
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Abstract

The hospital consists of a laboratory unit for diagnosis that consists of
complicated process. Normally, Raman Hospital carries out diagnosis for patients
who come to the hospital and receive samples from the sub-district health
promoting hospital to diagnose the disease as well. However, the delivery of
samples to the affiliated hospitals make the diagnosis is delayed and costly
because of traveling. In fact, the diagnosis can be made al the sub-district health
promoting hospital if the main hospital is able to coordinate in real time to
control and validale the operalicn in various stages. This research proposes a
solution to this problem by developing a rernote management systern for real-
time collaboration by integrating IP carmeras into the systern. This can be applied
to all hospitals and health promotion hospitals in Thailand. Fvaluation of the
systemn after implementation using lean conceplts to measure the performance
of laboratory operations. The results show that. The operation performance was
reduced from 25 Lo 11 sleps, limes was reduced from 285 Lo 116 minules, and
there is no expenditure cost for traveling frorm 966.11 baht earlier per sessicn.

Ihis increase efficiency of operation for 61.66%.

Keywords: Remote Management System, Collaborative Work, Lean
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