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ABSTRACT 

In this technology era, most companies are implementing digital technology to enhance 

their production rate and quality. Implementation of this technology will ease the company 

in many perspectives and also will bring many profits. In current days, most companies are 

improvising their company with the latest technology as it will reduce human error mainly 

in process of data logging. Most of the latest developed systems are using the wireless 

protocol. The wireless system is used to control a system from far with no cable 

connection. The purpose of the system is to enhances the digital dial gauge to perform the 

task of wireless data logging, eliminate inaccuracies in data logging with automated data 

transfer, and avoid loss of data measured by saving it straight away into notepad and will 

be impoted to Microsoft Excel by using Visual Basic Application.  ESP32 has been used to 

control the input and output. The digital dial gauge has been utilized for the purpose of 

measurement, the measured data will be transferred to laptop or personal computer via 

Bluetooth function of ESP32. The project is simple to handle and it is a good enhancement 

for the process of measuring and recording data. 
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ABSTRAK 

Pada era perindustrian 4.0 ini, kebanyakan syarikat menggunakan teknologi digital untuk 

meningkatkan kadar pengeluaran dan kualiti pengeluaran mereka. Pelaksanaan teknologi 

ini akan memudahkan syarikat dalam banyak perspektif dan juga akan membawa banyak 

keuntungan. Pada masa kini, kebanyakan syarikat memperbaiki syarikat mereka dengan 

teknologi terkini kerana ini akan mengurangkan kesalahan manusia terutama dalam proses 

memasukkan data. Sebilangan besar sistem yang dibangunkan pada masa kini 

menggunakan protokol tanpa wayar. Sistem tanpa wayar digunakan untuk mengawal 

sistem dari jarak jauh tanpa menggunakan kabel. Objektif sistem ini meningkatkan 

pengukur dail digital untuk melakukan tugas pencatatan data tanpa wayar, menghentikan 

masalah ketidaktepatan dalam log data dengan pemindahan data automatik, dan 

mengelakkan kehilangan data yang diukur dengan menyimpannya di notepad dan akan di 

import ke Microsoft Excel. ESP32 telah digunakan untuk mengawal proses sistem ini dan 

pemindahan data ke Microsoft Excel dengan menggunakan fungsi Bluetooth. Tolok dail 

digital adalah digunakan dalam proses pengukuran, data yang diukur akan dipindahkan ke 

kemudian akan dipindahkan ke komputer riba melalui ESP32 yang mempunyai fungsi 

Bluetooth. Projek ini senang untuk dikendalikan dan merupakan penambahbaikan yang 

bagus bagi sistem pengukuran dan log data. 
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CHAPTER 1 

 

INTRODUCTION 

1.1 Background  

This project is developed to enhance the method that is being utilized by CTRM 

company in which manpower is employed to measure and record the data manually. The 

major objective of the project is to enhance a cost-effective and time-effective method as 

well as to reduce the supply of manpower for the processes of measuring and recording using 

a dial gauge. Hence, all these effective workers used for this work can be utilized in different 

departments which can raise the company’s productions, sales, and profits. 

Human error can be deducted when the automated method is used for data logging. 

Besides, a study can be done using the previous reading and used as a backup record for 

research and development purposes. Hence for this project, a digital dial gauge is preferred 

than an analog dial gauge because it will produce digital data and it would be quickly 

transferred to a microcontroller and it is way more accurate and precise. 

1.2 Problem Statement  

In this era of technology, still many industries are using manual methods to perform 

a measurement and to record the data. This problem is faced by CTRM company and it gives 

a big impact on the production rate of the company. Next, when the data is recorded 

manually, there are high chances of inaccuracies in data logging due to human error. 

Moreover, the data that has been taken and recorded manually has many possibilities to miss 

or get deleted 
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1.3 Objective 

Objectives of the project: 

a) To enhance the existing dial gauge to perform automated wireless data 

logging and recording data. 

b) To eliminate inaccuracies data logging with automated data transfer. 

c) To store data in Microsoft excel which decrease the probability of data lost. 

1.4 Scope of Research 

This are the scopes of research for this project: 

a) The scope of the project is using ESP32 microcontroller to control the data 

transmission process 

b) This ESP32 is integrated with Bluetooth connectivity that used for accurate 

data transmission between the microcontroller and the computer. 

c) The data logged into excel is saved in xlsm file format. 

1.5 Conclusion 

This project focuses on the wireless dial gauge. The report of this project is 

separated into five chapters. The first chapter entitles 'Introduction' will explain the overview 

of the project, objective, scope of research, and problem statement. The second chapter 

entitled 'Literature review' will describe the previous research which is related to this project. 

This will describe the technology and method that has been used to complete the project. 

Next, the advantage and disadvantages of the previous research also is described in this 

chapter. Chapter three entitled 'Methodology' will describe the electronic components, 
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circuits, and wireless technology that are planned to be used for this project. Chapter four 

entitled 'result and discussion' which will describe about the result that has been obtained. 

Finally, chapter five is conclusion, this part will explain on the overview of the project and 

also the enhancement that can be done to the project in future. 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

2.1 Introduction 

This chapter will explain the summary of the recently invented project. The 

researches and studies have been performed on the project, where the data is collected so 

that it is possible to refer to the idea of the new technologies. This also gives an idea 

regarding a project and also what are components and software need to be used in developing 

a project. The research for literature review is done with the help of certain applications such 

as Google Scholar, Mendeley Scopus, and others. This application has helped us to find 

journals related to the projects. The literature review of this project was divided into few 

parts such as measurement, wireless data transfer, and automated data logging system. 

2.2 Dial Gauge  

The Dial gauge is one of the most common and prominent measuring tools used in 

most of the industry in our country. The dial gauge function is to check the flatness of the 

surface and detect any minor difference in the linear measurement of the same objects. 

Approaches use by human gives alteration of measurement taken, the types of condition 

measurement need to be recorded gives the purpose of dial gauge. The aspect of 

measurement the condition such as the surface thickness gives the difficulty for human 

analysis this where the equipment like as Dial Gauge comes in, interpreting the measurement 

of the width, length and thickness of a sophisticated element. The precision and accuracy of 
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recorded measurement is important and avoid any misinterpretation to certain factor of 

recording. (Schlesinger, 2009).  

2.2.1 Machine Vision Based Automatic Detection Method of Indicating Values of a         

Pointer   Gauge.  

In this technology era, digital technology is the most applied technology in most of 

the industries. As technology is getting advanced, the nation was introduced with digital 

meter technology. Although digital technology is more advance but still pointer gauge was 

famous among many fields because of its simple structure, high reliability, low cost, and 

simple to operate but one of the major disadvantages of this pointer gauge system is it not 

able to communicate with a computer to perform remote data transmission. The latest digital 

features have to be implemented on pointer gauge so that perform automated reading and 

convert the gathered data into the digital signal and kept in a  computer. The manual method 

to measure and collect data requires a lot of manpower and it increases the companies 

expenditures. The implementation of this system will help to reduce the number of workers 

on the data collection side and the problem of inaccuracies of data logging due to human 

error also can be solved. First of all, in this process, the region growing method has been 

used to identify the location of the dial region and the center point of the gauge. Next, the 

adaptive threshold method under the polar coordinate system has been used to identify the 

circular scale region. Thirdly, the scale mark distribution diagram in the circular region is 

produced by using improved central projection. Hough transformation is utilized to 

distinguish the pointer at the dial region and get its direction. Lastly, the indicating value of 

the gauge is get by comparing the direction of pointer with the scale's position and this step 

known as the distance method.(Chi et al., 2015) 
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Figure 2. 1: Image analysis methods to read the pointer gauge value 

automatically(Chi et al., 2015) 

 

 

Figure 2. 2: Progress of Automatic Reading of The Pointer Gauge(Chi et al., 

2015) 

2.2.2  Calibration of dial indicators using machine vision 

Dial indicator is one of the most prominent measuring tools in the industry. The 

rate of usage of this tool is frequent until it can cause damage to the device each year. The 

damage of the dial indicator maybe cannot be seen through our eyes but it affects the 

measurement value of the dial indicator. The manual calibration can be done but this problem 

most cannot be identified with the method. When measured data have error it will affect the 

next process and finally will cause loss for the company. The calibration of the dial indicator 
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using machine vision will provide a detailed picture of the problem. Apart from that, this 

project is it is cheap in terms of costing and easy to install. This method utilized the function 

of a video camera and a motor-driven length transducer. Michelson interferometer is used to 

measure the displacement of a dial indicator rod. An angular transistor which was equipped 

with a phototransistor is put on the dial indicator. This system consists of two length 

transducer and a red led ring light together with a camera. A ring light was set in a higher 

position so that no light so the shadow will fall on the glass of the dial indicator. The 

transducer were utilized to measure the point of the stage and that data has been used as a 

source to remove the error. The implementation of this system, it makes possible to check 

many points on the dial indicator scale.(Hemming & Lehto, 2002) 

 

Figure 2.3 Working principle of the device(Hemming & Lehto, 2002) 

2.2.3  Digital dial gauge using potentiometer 

               Digital dial indicator is developed to measure the flatness of a surface. The length 

travelled by the knob is calibrated by utilizing. A potentiometer was adjusted to get the 

distance travelled by the knob in the linear range.  GUI software has been utilized to present 

the digital output.  Several components have been used in this project, those components are 

Door latch to implement the vertical movement mechanism. Next, a Forex board was used 

to create the casing of the device. A slider model potentiometer is applied to detect the 

displacement and provides output voltage in form of analogue. Arduino Uno is used to 


