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Abstract

This paper presents the design for upgrading an offline river water quality monitoring system to
an loT-based real-time system. The design is to be applied to offline river water quality monitoring units
that are currently being installed for monitoring the quality of the river. These units can perform water
quality measurement and record the results in the internal data storage. In order to collect this data,
manual data transfer at the monitoring location is mandatory, leading to inefficiency due to the time
and cost required. Furthermore, with manual data collection, real-time monitoring and response can
hardly be achieved.

Specifically, our design first obtains analog measurement results from the current monitoring
unit and converts them into digital signals using Modbus remote 10 M160 module. These signals are
then fed to a Raspberry Pi. These results are then stored in both the Raspberry Pi internal storage and
the cloud server for further uses. The database and visualization on Raspberry Pi is developed using
real-time MongoDB and Node-Red while InfluxDB and Grafana are being used as the database and
visualizer on the cloud server, respectively. Our design also includes notification through LINE
application for urgent alerts. With our design, the real-time online water quality tracking is possible

without system replacement.

Keywords: water quality monitoring, sensors, Internet of things, real-time monitoring
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var raw = msg.payload
msg.payload = raw[1];
anlog = raw[1]
Tc = [(anlog * 100 / 4096)] * 135 / 100
temp = Tc-25
msg.payload = temp.toFixed( 2 );

return msg;

378612701 TANIDE Wt

U 2 M3¥Ieuves Raspberry pi Tudiuves Modbus Flux Getter wagn1sulasdaya

JUN 3 19119184 Raspberry pi TWauu89n15UARINALUULIANA3Y Mg Node-red

I3 v

wonaniludiuvas Raspberry pi §aeanuuulvvimihidaiudeyaasgiudayanuuiiaiateieg

MongoDB [4] tiesasiunisundeyaluuszendldiiunislnsinasa REST uaziitelviszuuaiuisainiauuiuy

| King's Philosophy and Research for Life Balance in Disruptive Technology Era

666



NUUTBEANINMITEAUNA AT 12 annine1devdguassy

wnnendesuiguasugy | Yaniauasugy | Uszmedlne | 9 - 10 nsngnau 2563

saulall doyanmniniuidiassain M160 3sgn Raspberry pi dsuluduasousitieszuglnalugduuudeya

VAR

JSON e Tnslnaea MQTT mawesn 1883

AMTBILUVIEALYININITAS 19N U190 LANINAINNTDNA LIS Grafana [5] vleaanwandwlIsAanan Il

ANuansogelunisiansavesisteyaludagiu (Live data) Toyadeunds uasdaunsaiiasizvideyaniaia

v
v v v

wANANUUTWIN1TARAITBYAFINTYALUUNIA1ASY InfluxDB [6] NAeduaivieiannuazaintunisiliousdaniy
TUsunsu Grafana lagiasesusidngagldlusunsu Node-red iWasudeyaniiunis MQTT Inslnaea neadeyadin
UL JSON dnivaslugiudoya InfluxDB dawvineueuuny Grafana Weouseiu InfluxDB Whdayauiuaning A

gﬂﬁ il

aA' o ° % ' = "
E'U‘W 4 Vu']ﬁ]aﬂ']iu'uauasﬂajﬂawqu Grafana LATDILLUUY

3. ASNAFIURIUSZANTNTN

a

dosulumanndeunssansnmiifeldihiaiemaaeierianuamiuuuosulafivauntulufnds
Tnglfufiannitaihveansuavauuafivuazduandond 5 (uasugy) nuiiszuvanaisavinauldegiseiias
yAdDUANLYNFBIBINTITITBsTUURILATEYAIIN M160 gndnifulugiudesa MongoDB way Raspberry pi
ﬁﬂmsdﬁaaﬂa@mmwﬁgwmﬁqLﬂ%"aaLLaiszhsJ waznsvieuveeisssiteRsudunsiaiudeyaasuugudoya
InfluxDB $amfansfiiaiesusivnetihdoyaain InfluxDB AuaRsHAUY Grafana

N130DNUULIBUARINAUY Grafana anunsouansnadeyanmnimilitauunmeie uasuuudoundily
sULuUATMLAEAI3 anansadentasiulunisgloya maemaviiasizideyanisadia Wy Adnan Aledouas

Aganvestoya Wudu Tussnininsmegeudiofinnsdlndusazszuundunvihaudnass nuideyaduninge

=

u chart agmeld ngaziFuuanmasuandeyalidududedninues Node-red

4. d@5Uuazenusnena

nATeaslilunisimealulad loT unldlunisiiudseansamveaszuunsiads neldnsdlfnuwiseuy
asratanaunmidnauilduszuvesladlidussuuesulail n1sldidan Modbus Remote 10 Module Ju
saa o 3

M160 Vibanunsaidensesyuunmiatauuueenlaufifidygraerdnaluvats guuuuriseusdonuazidva iy

sUBUULSuLAznIzua Ianundealunissessumshnulussuunsiaiawuueeulalla

AEnSNTEIIY warn1TIeLiieadsnasnm@inlugn Disruptive Technology |

667



The 12" NPRU National Academic Conference
Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 9 - 10 July 2020

mslduesareuiumesuuinidn Raspberry pi lun1sdeasiu M160 i lanunsainteyaanvedssuy
arviauiieifinussansnmlunisinny wumsianma nisdafiudeya waznisdsteyassezlnaludunios)
18 uenanilszuuitosnuuudsaunsasesiumaidonszuunsiatauvueenlativatessuuin M160 Tasns
Samuadl Address snsifu WU Raspberry pi witevinlszuuivszansaimuiniu nsldau Node-red lun1s
wanawavihliannsagdeyaldlumarsguuvy mnzlunisidenuanwmadeyaiidutlagtu nsddesnisifongdeya
foundaidolinszideyamunsahlsusfaueien nsdlindosusiviedonld Grafana lunsuanwmantiae el

Anuasagelunisuandeyaliagtu deyadou nasnufsnsiaseideyanisedia

5. 1@NE1581999

a o £ a a

[1] 51 dny wasdszdnd Juen. (2562), nstiiudsz@nsnmnisuimsdanisisudeienisasidlninla
neliinUseloviuazamununsidssmnamalulagnisdesdn diiududn. nsarsmalulaganavnssy
NI T1YAuUasIvsLl, 9(2), 86-96.

a a

[2] @5l yayAnsud (2559). msimunsyuunsasivaeunmnminwuuliaelagld@nd. Iaanssuasinua

Ueudin, 7(1), 92-104

[3] #3wa funanes (2557). madsedepmamirlunsididmssen. Inednusseiuinemansumdodio
(Msdansdaninden). aotudadiniauudmsenans

[4] mongoDB. (nd.). The database for modern applications. [pulail]. #uAuan
https://www.mongodb.com/. (25 aaAu 2562).

[5] grafanaLab. (nd.). Grafana. [eaulai]. #UAuAIN https://grafana.com/. (25 AanAy 2562).

[6] Influxdata. (nd.) Influxdata. [oaulatl]. #uAuaIn https://www.influxdata.com/. (25 AanAu 2562).

| King's Philosophy and Research for Life Balance in Disruptive Technology Era

668





