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ABSTRACT

This Project presents the design and development of Industrial [oT Platform and Universal
Remote Terminal Unit (IIoT&uRTU). uRTU is data reading device from sensors in Industrial and
must work continuously for a long time because monitoring of the operation of these machines is
essential so that the production is uninterrupted. Machine monitoring system required use different
types of measuring tools in measurement,reporting and analyze results from machine operation.
This project was developed Monitoring system that can collect data and measure the performance
of the machine using uRTU (Universal Remote Terminal Unit) for collecting data and measuring
the performance of various machines. uRTU is designed to be used with a wide variety of signal
detectors and the number of inputs output can be increased or decreased as required, It will be used
to collect data from sensor output models in the industry and send the received information to server
processing and analysis as OEE standard (Overall Equipment Effectiveness) and real time
monitoring on dashboard. So the operator can check the work anytime, anywhere and bring insights

to develop for increase the efficiency of production even more.
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2.2.2 Lightweight & Secure Industrial loT Communications via the MQ Telemetry Transport
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4.8.3 NaN1INAaeg

Y
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select * from mgtt_consumer
e: mqtt_consumer
ADC_Val Ava FeqVal MBAddr MBFuncCode MBID MBVal OEE Per Qua host topic
12 ] 66 79 98 hcrlurtu
12 ] 66 79 98 hcrlurtu
12 1 66 79 90 hcrlurtu
66 hcrlurtu
66 hcrlurtu
66 hcrlurtu
66 herlurtu
66 hcrlurtu
66 hcrlurtu
66 hcrlurtu
66 hcrilurtu
66 hcrlurtu
hcrlurtu
hcrlurtu
hecrlurtu
hcrlurtu
hcrlurtu
hcrlurtu
hcrlurtu
hcrlurtu

1617083275739347083 66 93
1617083276433253975 66 93
1617083280530232200 66 93
1617083281116275793 66
1617083281889975266 66
1617083282483580844 66
1617083283154036829 66
1617083283908637022 66

1617083284575525960

1617083285596703563
1617083286586661479
1617083287466094807
1617083288566058441
1617083289415645043
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1617083291404888061
1617083292025182935
1617083292402898919
1617083293939401699
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e e e e e e e e e e e e e e
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4.9 M3NAADI911A Modbus RTU 910 Simulator 738 Mega 2560

v d
4.9.1 ngilszasn

MONATOUNITNINIUVDI Mega 2560 1161113001UA1 Modbus RTU Slave
910 Simulator

4.9.2 3 iMInaasa

Install ModbusMaster Library TuTvlawnos libraries Y04 Arduino IDE
WeulyYsunsue1ua1 Modbus RTU Slave 910 Simulator 1asfniualy Mega
2560 ¥imTilu Modbus RTU Master ttaz 14 MAX485 Module

4.9.3 HaMIinaaoy

A111508113091UA1 Modbus RTU Slaved1 Simulator 161



File Edit Sketch Tools Help

26

o 23 Modbus Slave

e Edit Connection Setup Display View Window Help

© com3 m} X IDEE& =22 28
| Send
= [ Mbslavet

10 ID=1.F=03
200
45 Alias 00000
2000 1% 10
1655 1l 20
0 2 45
7777777777 writeSingleRegisters—————————— 3 2000
write addr 1 = 200 ’:

5 0
—————————— readHoldingRegisters—--—-—---—--- —
10 ol 2

7 0
200 —

8 0
45 —

9 0
2000 —
1655
0

v

[] Autoscroll [] Show timestamp Newline ~| 115200 baud ~| | Clear output

51 413 Han13MAABIBIUAT Modbus RTU 91N Simulator §78 Mega 2560

4.10 MINAABIAIUNNG U OEE Tagl¥¥oyaain InfluxDB

v dJ
4.10.1 Ingilszasn
A Y3 = g = : ° ° A Y
monaasiifiudoyangndalas uRTU awnsoii lduuionaasld
=] A A A o A X o ) A @
miulszansnalaesauveansodans ieldlunistsvilye Wannveunsosins
9AAINNITY
4.10.2 35M3NA003
9 A = 9 ° IS 9 Y
@319 Web Page Na3130i58n783a A1 LaziNUvalya A28 InfluxDB
A o 9 9y 9 9 ! Ao & ' o
110380 U8Ya 10 InfluxDB LA UOY AT IUNT I UABNITAIUIN
U19331U OEE 1% Planned Production Time , Ideal Cycle Time , Good Pieces , Total
<3| § o '
Picces 1uAUG I IFenusommuadoyaniu Web Page 18
4.10.3 HaN13NAADY

awsnasomuInLIni gL OFE Taglddoyanin InfluxDB 1a



27

88 URTU & =<

Status Machine Modbus PWM

10 55

Availability Performance Quality

51 4.14 wamsuantoyaan InfluxDB



=
unns

aztmanmsaviinauazImMansiaen

5.1 HANSAUUHIIY

1) awnsoasdoyaniu TUsTanea MQTT U server WU localhost aaeguuudoya
111 INT ,Float 1ag JSON

2) aunsadadeyariiu 115 Tanea MQTT a1nia389A0NAIABS Client Ju'luu
Server

3) @15 05 UMANUA VL PWM FIULONNEAH Blynk

4) @3NV Multi Task U FreeRTOS

5) liia1u130 Connect MQTT Broker 1un1snaaad ifindafeyariiulysTanoa
MQTT 910 STM32 3u'lah Server

6) Wae1s Controller 970 STM32 11114 Arduino Mega 2560

7) detoyanu 115 Tanea MQTT 911 Mega 2560 Wy Server

8) A1430811A1 Modbus RTU 910 Simulator A38 Mega 2560 &

9) ansasalszdnna Tagsmueuaioadns mminasg1u oEe Tasldeya

210 InfluxDB

5.2 Tyvglassa vazuuamanmsudly

5.2.1 Yyringilassn
=\ 1 d‘ [l 9 [l
1) Ty laa w159 Connect MQTT Broker lunisnaass iiededoyaniy

F
TsTnnea MQTT 910 STM32 Y1l U Server

5.2.2 !!‘M'J‘V]Nﬂ]i!lf’ﬂsll

1) 1@eu Controller 910 STM32 114 Arduino Mega 2560



29

5.3 HHIMINMTWEHU
A, o . A q9nyy = = o
1) IS Ud Y 181910 Simulator 1o 17 1ddoyannseungunenasaiii 1y
Muamnasgu OEE 1d1ae lidesimuaiedoyalumsnaaons
] v Y
2) 1oyl Grafana Dashboard Hazoenuuy IR A BB
4 1 d H a a o 4
3) iaguniinelszuranaiilu Controller NTUsz@NTA M IuMTHIIUg 1o 1d
9 A 4 2
AseuAqUMILTEuIatoya NN

4) thhllszgadldauluszy ot



VIFUIYNIN

FreeRTOS Real-time operating system for microcontrollers 110495 3 AMEIiie 13/11/2563

https://www.freertos.org/

Lightweight & secure industrial loT communications via the MQ telemetry transport protocol
¥ 2 & Y A
NOIATIFANIBIND 10/10/2563

https://ieeexplore.ieee.org/document/8024687

9 [
FreeRTOS 1109n5ganenilo 13/11/2563

https://controllerstech.com/freertos/

Design and Development of Modbus/MQTT Gateway for Industrial IoT Cloud Applications Using
Raspberry Pi 1910975 9gAMe1iio 16/10/2563

https://ieeexplore.ieec.org/document/8997492

[

90 TIG Stack 1919935 IgATI01ID 08/09/2563

https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%

B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A -tick-

%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-

%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%BS8

%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-

d223aecaa3o6l

Install and Setup TIG Stack on Ubuntu 20.04 141095 9ga1etiie 15/11/2563

https:/kifarunix.com/install-and-setup-tig-stack-on-ubuntu-20-04/

ESP32 maximum PWM frequency 19104A53gaMa1iio 20/02/2564

https://forum.micropython.org/viewtopic.php?t=3717



https://www.freertos.org/
https://ieeexplore.ieee.org/document/8024687
https://controllerstech.com/freertos/
https://ieeexplore.ieee.org/document/8997492
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://medium.com/ayuth/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-tick-%E0%B9%81%E0%B8%A5%E0%B8%B0-tig-stack-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B0%E0%B8%A1%E0%B8%B2%E0%B8%8A%E0%B9%88%E0%B8%A7%E0%B8%A2-monitoring-infrastructure-d223aeeaa361
https://kifarunix.com/install-and-setup-tig-stack-on-ubuntu-20-04/
https://forum.micropython.org/viewtopic.php?t=3717



