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ABSTRAK 

Dalam era globalisasi, industri telah didedahkan kepada Revolusi Perindustrian 

4.0 (IR4) yang akan mengubah reka bentuk di masa depan. Gabungan ini melibatkan 

sistem siber-fizikal dan "Internet of Things" (IoT). Dalam projek ini, mesin industri iaitu 

MAP202 adalah dipilih untuk melaksanakan sistem kawalan dan pemantauan 

menggunakan aplikasi Penyeliaan, Kawalan dan Pengambilalihan Data (SCADA) dan 

IoT. Ia digunakan untuk dikawal dan dipantau sebagai langkah perlaksaan situasi yang 

sebenar dalam industri pembuatan. Idea utama projek ini adalah untuk memantau 

menguna aplikasi IoT dgn NodeMCU dan membangunkan sistem kawalan dan 

pemantauan industri mengintegrasikan sistem semasa menggunakan SCADA. Secara 

amnya, sistem ini boleh mengawasi MAP202 tanpa w~yar dan juga pendawaian PLC 

boleh dilakukan untuk pelbagai jenis peranti masukan atau keluaran. Untuk merancang 

operasi sistem berdasarkan pelaksanaan sebenar dalam pembuatan industri. Gambarajah 

tangga dengan empat keadaan pergerakan dibangunkan dengan menggunakan teknik 

Grafcet. Keadaan tersebut adalah dalam kedudukan sama ada dekat atau jauh pada 

MAP202. Selain itu, ciri tambahan akan ditambah seperti urutan penggera amaran 

altematif untuk kedudukan penutup dengan menghidupkan vakum ON dan OFF. Oleh 

itu, . Selain itu, projek ini boleh dipantau dalam talian menerusi pelaksanaan Internet of 

Things (IoT) dengan NodeMCU. Projek inijuga diintegrasikan dengan sistem yang sedia 

ada menggunakan Microsoft Visual Basic sebagai sistem SCAD A. 
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ABSTRACT 

Today, industry has been exposed to Industrial Revolution 4.0 (IR4.0) which 

will change matters in the future. Its combination of cyber-physical systems and the 

Internet of Things (IoT). In this project, industrial machine namely as MAP202 is selected 

to implement the control and monitoring system using Supervisory, Control and Data 

Acquisition (SCADA) and IoT application .. It's been used for controlled and monitored 

as MAP202 is adapted from real implementation in industrial manufacturing. The main 

idea of this project is to monitor using IoT application with NodeMCU and develop an 

industrial control and monitoring system for integrate with the current system using 

SCADA. Generally, this system can supervise the MAP202 wirelessly and also the PLC 

wiring can be done to a different types of external input or output devices. In order to 

design the operation of the system based on real implementation in industrial 

manufacturing. Ladder diagram with four conditions of the movement are developed by 

using Grafcet technique. The condition is about checking the presence of the object and 

the decision making for the correct movements. They are also included alarm to indicate 

there is an error occurred during the operation. Moreover, this project can be monitored 

online through Internet of Things (IoT) implementation with NodeMCU. This project 

also integrates with existing system using Microsoft Visual Basic as a SCAD A system. 
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CHAPTERl 

INTRODUCTION 

1.1 Introduction 

This chapter will describe MAP202 control and monitoring system using 

Supervisory Control and Data Acquisition (SCAD A) and the Internet of Things (loT) in 

detail. The background, problem statement, objective and project scope are included in 

this chapter. 

1.2 Background 

Nowadays, industrial field has been exposed to Industrial Revolution 4.0 (IR4.0) 

which is expected to change the things in the future. Furthermore, automation and 

artificial intelligence are change agents in IR4.0. Now, the computers are connected and 

communicate with each other to take decisions without human participation. The 

combination of cyber physical system and the loT to monitoring and control. 

The Internet of Things (IoT) is a physical device or software tool that connects 

the cloud to controllers, sensors and smart devices. All data that moves to the cloud, or 

vice versa, passes through the internet, which can either be a committed equipment or 

programming program. Therefore, loT are implemented in MAP202. Its carries out a 

simple assembly process by reproducing subsets of more complex processes found in 

industry. 
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Supervisory Control and Data Acquisition (SCADA) refers to an industrial 

computer system. SCADA is a category of software application program for process 

control, the gathering of data in real time from remote locations in order to control 

equipment and conditions. MAP202 used Microsoft Visual Basic 6.0 (VB) as SCADA 

system. VB6 is a software that combination of components organized visually on a shape, 

representing characteristics of those components and actions. 

1.3 Problem Statement 

The current MAP202 are located at laboratories of Faculty of Electrical and 

Electronic for the purpose of learning. MAP202 have only been used for controlled and 

monitored as MAP202 is adapted from real implementation in industrial manufacturing. 

MAP202 are usual monitored spontaneously while the process is in progress either 

through the ladder diagram. In order to make MAP202 meet an IR4.0 requirement, the 

machine need emphasized by a system monitored over the internet by using Internet of 

Things (IoT) and also to innovate a Supervisory Control and Data Acquisition (SCADA) 

system. 

1.4 Objective 

The objectives of this project are based on the above problem statement: 

I. To study MAP202 that relate to industrial manufacturing based on real 

implementation. 

II. To develop a SCADA system to monitoring and control process of 

MAP202. 

III. To develop a monitoring system of MAP202 over the internet. 
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1.5 Scope 

This project will emphasis primarily on control and monitoring system of 

MAP202. In this study, grafcet technique, the ladder diagram of MAP202 are constructed 

with four condition using CX-Programmer. The condition is about checking the presence 

of the object and the decision making for the correct movements. They are also included 

alarm to indicate there is an error occurred during the operation. Moreover, this project 

can be monitored online through Internet of Things (IoT) implementation with 

NodeMCU. This project also integrates with existing system using Microsoft Visual 

Basic as a SCADA system. Hence, this system can supervise the MAP202 wirelessly. 
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CHAPTER2 

LITERATURE REVIEW 

2.1 Introduction 

For this section, the point is to audit and concentrate various trials and tasks 

effectively done by different analysts or specialists significant to the field of study. It is 

also will show the relevant hardware used. Besides that, this system has been 

implemented to aim at improving research and avoiding unnecessary repetition of the 

problem area in this study. IoT technologies are becoming increasingly popular due to 

their ability to develop different applications and there are currently only small portions 

available in industry. 

2.2 Previous Related Work 

2.2.1 "loT Based Model for Monitoring and Controlling Water Distribution" by 

JG Natividad & TD Palaoang 

This project is proposed to use of loT technologies to develop a smart water 

management system for community to monitor the status of various water tanks and 

pumping stations and water pressure. Also included in the proposed system is the control 

system to avoid overfilling tanks, pipe leakage due to overpressure. 

4 

© Universiti Teknikal Malaysia Melaka 



This is due to certain difficulties in the spread line such as damage to the pipeline 

by overpressure or low water weights, in which water cannot be obtained by buyers 

situated on high ground or at a distance from water supply stations or tanks. 

. ' .............. ,,. 

·· .. < 
. 

Figure 2.1 System architecture 

;,,.. . ' . 
! .... ,, ... .., .. 

t .·;~· • I 

Figure 2.1 above shown the communication with the computer of all sensors. In 

this research, serial communication for transmission and reception is carried out by 

transmitting one bit at a time. In addition, this is an IoT-based water distribution system 

monitoring and control model the following core units are composed of ultrasonic 

sensors, pressure sensors, motorized electric water, GSM, microscope Arduino, 

Raspberry Pi and solid-state relay. 
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2.2.2 "IoT based l\fonitoring and Control System for Home Automation" by 

Pavithra. D & Ranjith Balakrishan 

This research is carried by Velammal Engineering College to study about IoT 

based Monitoring and Control System for Home Automation The purpose of this project 

is to control domestic equipment via Smartphone with Wi-Fi as a connnunication protocol 

and raspberry pi as a server system., Providing extra consoles, protection and security 

with various decision from economical power use. Without human interference, the user 

can track and handle their home portals and various devices and turn TV on I off. 

Home automation systems are designed and implemented to ensure that the 

majority of the home is managed and maintained by a cost-effective and open source 

home automation system. It is Use reliable wireless technology to connect different 

modules to the home automation system server and adds to the advance flexibility and 

the reconfiguration of the system. Wireless LAN (Local Space Network) connections 

between different sensors, hardware modules and servers. 

f1R DI '.'I( l /,::.r.:.;,i ~: 

~~[ r~)IJ ~ 
W-~~J'HUHt"1 f!J.1 

Figure 2.2 Architecture of proposed solution 
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