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Abstract

This project develops a prototype of digital technologies that help to improve
the quality of emergency medical services in remote rural areas through high-speed
digital networks. The main purpose is to develop a telemedicine system and mobile
application for efficient public health services anywhere and anytime for users including,
doctors, nurses, public health officers, and community health volunteers. The researchers
have designed and developed seven systems; the Data center system, Medical
consultation system via smartphone, Medical and public health service systems via
smartphones for the public sector users, Health promotion and disease prevention
working systems on smartphones for the Primary Care Cluster (PCC) Team, Health
promotion working and health information monitoring systems on smartphones for
Health Volunteer, Medical counseling systems for ICU patients with Hologram
technologies, and Medical counseling systems via tablet for ultrasound diagnostics.
Furthermore, the systems are integrated with six values based program (VBP) innovations
of Regional Heath Office 2. These systems are developed and adjusted to be installed
and operated in two central hospitals, eisht community hospitals, 147 participating
hospitals, and provincial hospitals. The researchers have developed and improved the
performance of the systems to meet the actual needs of doctors and the public health
system. These medical systems can be widely extended to use, particularly from

Phitsanulok to other provinces in the area of Regional Health Office 2.

Keywords: Telemedicine, Digital Medical Records, Virtual Reality, Hololens, NU MEDApplications

381



Life Sciences and Environment Journal 2023; 24(2): 380-393

unin

Furdesanlud w.e. 2560 unndnendeusaslasniulasenisii enauduluy
mmmﬂIuIa§17'i6d:1aiuﬂWﬁﬁGuuw@r:umwmﬂﬁﬁﬂ’lswmﬂ’mmmégmaumﬂﬂﬂwuw Taen1y
wSeUIBRATAANGIE Famavedlasanisdenan teaeutlelemiiddyvesszuuudnmma
NsuNg MNMsAnwIes Sirlak & Muneesawang (2018) WUINTVINWAULNNIE LA UABINS
msnsunnglufiuisuuniivislnadulssiduiivimeson uainnisunsmenisunme
mswaumaluladfitaeliAnssuunisusnwmensunmsmslnafidanumunsauiuan
F09n15919M15unng (health needs) ag1suiass neldlasanissenansadudssndu stal
TadinsimusunuuTuesyuudmsunsusneman1sunme (medical consultation) 5¥1ing
AugnIseNngarunaauazlsineruiavuinidnturuuniagun3ounefdianaus g
Usenaumigszuugudoya (data center) wagszuunshiA1UInwivuaunsalu (NU MED)
Lﬁ@iﬂunmﬁ'an@%’a;ﬂawwmauwméma@lﬁﬁumﬁﬂm AT IAIUS AN TUNNE T2
g domyiuiinunmduasnenuiaguemuinwisuszuvanialiiy uazanmsing
Ao unuIsruulRrUSnmaemaluladialouassiuuiuds ansaandediina
Tunslaus nwmnen1sunme ﬁﬁaamim’mazlﬁ&mLLazmwuLLaJuﬁquq WarsEuUNIS A
AmuUsnwumalulaglalannsy (hologram) MELIULAAININLELDUIZS (HoloLens)

Y a <

AiunnlasnisiasuteAaviukazwwmdlunsvauanummdgldanuluynssau

v A

Falenudosnsnnngudlinddgaenisiiiunalulaglvldedraduszuuiiielifnussleni
g9e
Y 9

o

sgniuniaUsyysulunsSuuinImeInIsumdLaynsas sagy Jaduanudesn st

a1 v

NTASINITINY NEULN ANUABINTHINaUsENaUlUMIY 3 du tawn d@ui 1 Asniswmun

woundadudmsuidniumsinuivsedssrsuinldlunmsidifsleayanienisunmduasdiies

[

fszuuUssduguamMuenueINNTinswideyanianisunndniey Suynansasisuay

U

v o '

Angian1IEanNEuNIUEEAIU 1669 lagan1dunsunmdaniduirianiiniaunsdsiiindiwm

Yo U1TUNTShwN wudndledeadrsumssnekuuanidu giinsumsinwiisenlduinig

U

o

aneaau 1669 Samudgmnisisenlduinisdadutadedesiidrfay (Sintuprom et al., 2019;
Thojampa et al,, 2019) Tudaufi 2 Aon1swamweUundadudusudndnf wasiuwnng
AseUA o svhnusuduaiugunmuasdestulse MHlumsiBoudhundedaseridriunns
$nwn wazduil 3 Aemsitauueundladudmivenanalinsansisugy (eau.) lilunsidense
funaUsErmuLaryAMNIIIMTLnELiteInsiaaouteyagunmvesaulutmy 1891y

winmMsalbuuriuiviule uagsienulsEdusieu

382



Life Sciences and Environment Journal 2023; 24(2): 380-393

[ o

91nMsAnwwes Narattharaksa et al. (2016) nut Jedoarudiiavenisinduas
Tdnussuuasaunamsnsuwduuseandu 2 Sfvdn 9 laun Dasumsusmsdamslssweua
wazdfdnunssuiuseleniuaganuendglunisldanuveadldem sethy eldnssuiuau
yodlassmsiaujifitsimuuasusuusamaluladlifisuasounqunislisiuinyluguuy
AvanuaisuazinzaniunsU§URNUNIaNITUNNS UATAN51TNUEY LaZLSYBEHANTS

Uszgnaldimalulaglunislidunumamsunndlinseunaunnlsmenuialudminfivedan

q q
o

Suvaramwelladifensdaasunaslestulsalunmaussau Sasiadssloviodann
Tunsthefiuuszansnmnnssnveawnmdnserd i e NG G KR R I K DN R EX AL
stadunisairelonialifidrfunissnuldsuuimamenisunndifiauauasvinien
syuuidaiudszans anlunisineldiuunng i eid i laonisladyuaanusuile

Wetemdsidisunsshuannummdfidetnanduszaunisal ssuvanunsaenleslday

v
o

1TPUUUTNMIUAMAUANIAUTEIIU Baw. YaaInsnmsunngluanuneiuiaseaulgs
fi Rl uasdeingany dWeldudusuumalulad ffinsvenenagnisldnusiduszdu

U
o

i
f
Jinuaziinnunsaugnisldauasdusesdudsamenely

a3 giulneg 1 wesnalulad ansaumeviliszuungvnssy (telemedicine)
annsaliuimsnensuwndluszezlnaniuasetienig o msuinisszezlnadigliauns
Lﬁfhﬁnmiﬁmimqmumw&ﬂéfuﬁ%Lﬂuﬁuﬁﬁa&ﬂuﬁmﬂumuw wseluanunisalaniduuay
Lﬁuﬂis‘lwﬁﬁm%’uﬁﬂaaﬁlaiam'ﬁaLﬁuwN‘vﬁaiamﬂﬁu’%mﬂumi%ﬂmiﬁ (Baker, 2008)
uenaniinsveeiivennetisreufiunesliilugninudsuninnsauililunisduiin
Foyagunmlugmsdanuteyanuudidnnsednd usednalsinu fliuinismeauninuas
mansunndasnutyminisuimsinnisaud teyavunalviey TIsTUUNSUSEUIANALAY
nsdans FaRedesfusuussnauasmaluladigliuinsidenld msuszananauuunand
(cloud) (Basu et al., 2012) iHumslusmsuuulusslasedldlusiunisldmsnensvessyuu
Juszuuiifienuaunsalunissessunisiinaensldd (scalability) finnudungu (elasticity)
wardn1susnsuuuTenNild (pay-as-you-go service) sruuaa1id (cloud) Tiunisaae
ANATAINTIaInransLariUsE NS am (Teng et al,, 2010; Dorn et al., 2011; Jin & Chen,
2015) gldusmslddndusesdanisquaszuusieiies Belninfu N1SYIUINTIZUUARTIE
fulnsdwisofiovihlsf Telemedicine Aldnanidastiuisnmsffiuuliufiaglviuimssuaunm

Funsvany waziluszdnsnim (Chin Feng, 2011)

383



Life Sciences and Environment Journal 2023; 24(2): 380-393

Waniiunsidy
TunpUNTATIANNG ISR eIt lun SR kar USUUTesEUU NU MED

[

&
JU

2D

1) nmsusnuezUselau (identified challenge) Lﬁa%’uwiw{]zymﬁLﬁm‘?jjumﬂswu
U ‘1/1NmﬁLL‘W‘V]Eiﬁthumaammuﬁauslwqﬂﬁa wazsnduiigemisuiomealuladifiotun
unladaymn

2) Yivugamaluladuagilsdduludruiiiivates (explore ideas) uazaiuayu

v
o o

nszvauMsluMsuinssruLTasN U Y IMen1 s (medical consultation) ¥4l §3nsdn
nszuuMsAeesiuLIAnlumsTU-dideya shuszuuiedelendvia

3) MI3nwsmdoya Aemsiasanszuuiinmelulad wazyisvsnzauiisndude
MsuTuUse

4) nMsfumwnAaLaevsamAlulal AensAumuwwiAnvs oA NNl mNssuAans
proufianed niemealuladiifsadosazanunsndszgndlunisuddgmls Tasludunoud

a a

Un3dgaganiunisiansunvalulad Nidanuanizianzasiagiunizauiun1siusnsmag

Msunngiso

5) UYszlluanudululiuazanumunzanlunsuszandld (evaluation) Tnefiansean
fernanfuldld anudumu defuazgeseu uazarumnzanfuieylunazveulnvestiam
widadonuunAnviettmsfinzaudian

6) N13URLUATTAILY (plan and develop) ndsanidenuurdnd imanzauly
nMsuidamud dumeusisld Aonsmanumssniiuny Inefnisearesnwuunisrely
93PV (system analysis) waiw@aNKUU (technology design) tagiannUsulasuwu (prototype)
vomandniielilunismageuuwifndildlunisuitem

7) dindennausogdlasnsdmidentssmeuiaiidnsnlunslyieudesnisiiionis
Warunszuuwaluladansaumnai fanuanzianz o sy ausranuf 89N 1IN 9d
aun 1w (health need) #iuvia3s nqulsamenunadiiirsnlasenis uadu 1) lsmeruiagud
Fruru 2 Tsaweuia 2) lssnerviadszardmialuungunind 2 $1uau 5 Tsme1uia

3) lsanenuiaguy $1uau 8 Tsmeuna 4) lsmerunadaalugunimsiiua 31w 147 Tssmemuna

384



Life Sciences and Environment Journal 2023; 24(2): 380-393
NaN15338

AMNTFINITUY

¢ ¥

woUndduazyinnisseswedeyaludessuuauddoya Auddayariinisdeusadiu
FrUUEIUTRLATRILIINE VAN 9 WU Software agent uavinaudeyanlanduindauey
nindunioswe

Figure 1 Summary of system

1. szuuguddaya

v

szuugudteya (data centen) siwithiliBenloadoyadoyanngudeyavesusiay
TssmenunasiusegunsalilsiaiiBonin Software Agent iiladsrinudeyaludusundiadudivi
n3¥esvedoya ag1udu Yoyadiuiived Uiy UseiinsShuivedUie YseTinisdiuen
Fan1wd 1 (Figure 1)

¢

User
Mobile Application
i Center
MolrOate Agent (1... 157)
MQTT-BROKER queryDetaPasent HiS/Database
Publisher PID AR tDataPatien
Search by PID e 5 £, ExecQuey P et
[———y T < > | PROCESS | ypdateDaraPatient s ‘_‘i
NUMED and - Subscribe Topic =44 getDataPatient bsenScreen _ _ _ _
DoctorknowYou 3
i
1
¥
k]
% PROCESS
i
3
3
§
& Process —_—
ReadData 3 . >
SubDataCenter UpdateData = = = = = = — e »
Private Server InsenData - . — — _ . _._ >

sendData
4——— PROCESS
-

Figure 2 Work Flow Diagram of data center with data exchange between applications

and HIS system of hospitals in Phitsanulok
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Figure 4 Functionality of the Doctor Knows You application (Patient)
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Figure 5 Functionality of the Doctor Knows You application (PCC)
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Figure 7 Consultant application workflow on a mobile phone

Figure 8 An example of consulting about a child with an abnormal heart condition

with AR technology
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Figure 9 An example of consulting about a child with an abnormal heart condition

with AR technology
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