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Abstract: 

Process Control applications ensure consistency, improves quality and reduce the labour costs across the industries. This paper 

outlines the problem of remotely monitoring, control, diagnosis, management, and maintenance of embedded devices located in 

different subnets and physical areas by using progressive web apps. Using the web application, real-time logging is carried out 

using the multitudinous software and personalized updates to users are sent via phone or email in addition to the alarm sensors. 

This remote monitoring web application is developed as a perfect fit for the small-scale process industries and laboratories. Here, 

devices such as sensors and transducers collect the measurements and send them to Raspberry Pi for further processing. The data 

can be visualized in web application and the input from the users can be fed again into the field devices. 

 

Keywords: Industrial parameters, Remote Monitoring & Control, Progressive web app and  single board computers 

 

I. INTRODUCTION: 

 

Using a well designed and properly maintained process 

control system, it is estimated that business could achieve 

energy savings of up to 15 percent. Pressure, Temperature, 

Flow, Level are the main process variables in the industries. 

These variables decide the amount of force applied to a 

specific unit area, measures how hot or cold an object should 

be, movement of fluid in a given direction, the level of the 

fluid in a container. These variables should be maintained at 

the fingertips to achieve measurable growth in the industries. 

Existing Process control applications are designed for large 

scale industries. But this project is designed to cherish the 

small scale industries and laboratories. Remote monitoring can 

be done using the web application and real-time updates are 

provided to users. The parameters can be remotely controlled 

based on user inputs. This method serves as a great bonanza 

for industries.  

 

2a. DATA LOGGERS FOR PROCESS PARAMETERS 
 

Process parameters such as temperature, pressure, flow and 

level can be logged from the remote sites. Using field devices, 

temperature sensor, ultrasonic sensors and the water flow 

sensors, the data is obtained and can be logged, accessed using 

the web applications for remote monitoring and control. By 

using this, accurate values of process parameters are logged 

and analyzed to take prime decisions. 
 

2b. PROGRESSIVE WEB APPLICATION 
 

The values obtained from the embedded devices can be 

visualized in web applications which keeps us updated and 

analyze the record of values to maintain consistency and 

improves the quality. Authorized access can be provided to the 

users based on their designation which enhances the security 

of the application and assures us to stay accountable for the 

operations performed. Only those users with adequate 

privilege can control the parameters. Termination of 

application session based on inactivity is an added security 

measure. Use of progressive web apps also allows us to use it 

as a mobile app to monitor and control the process parameters 

remotely. 

 
Figure.2.1 Web application. 

 

2c.REAL-TIME CONTROLLERS AND ALERTS 

Settings can be enabled in the application to send real-time 

notifications to the email or mobile number of the users. 

Alarm sensors can be used in case of emergency situations 

when a certain threshold value is met. 

 

3a. HARDWARE 

i. Raspberry Pi 3B+ 

 
Figure.3.1 Raspberry Pi 3B+ 

 
The Raspberry Pi is a series of small single-board computers 

developed in the United Kingdom by the Raspberry Pi 

Foundation to promote the teaching of basic computer science 

in schools and in developing countries. The original model 

became far more popular than anticipated, selling outside its 
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target market for uses such as robotics. It does not include 

peripherals (such as keyboards, mice and cases). However, 

some accessories have been included in several official and 

unofficial bundles. The Raspberry Pi hardware has evolved 

through several versions that feature variations in memory 

capacity and peripheral-device support. 

 

ii. Ultrasonic Sensor HC-SR04 

 
Figure.3.2 Ultrasonic Sensor HC-SR04 

 

Ultrasonic transducers or ultrasonic sensors are a type of 

acoustic sensor divided into three broad categories: 

transmitters, receivers and transceivers. Transmitters convert 

electrical signals into ultrasound, receivers convert ultrasound 

into electrical signals, and transceivers can both transmit and 

receive ultrasound. 

 

iii. Temperature Sensor 

 
Figure.3.3 Temperature Sensor 

 

The DS18B20 Digital Thermometer provides 9 to 12-bit 

(configurable) temperature readings which indicate the 

temperature of the device. The DS18B20 communicates over a 

1-Wire bus that by definition requires only one data line (and 

ground) for communication with a central microprocessor. 

 

iv. Flow Sensor 

 
Figure.3.4. Flow Sensor 

 

The Flow sensor is a device which is used to measure the 

water flow. This sensor sits in line with your water line and 

contains a pinwheel sensor to measure how much liquid has 

moved through it. There's an integrated magnetic hall effect 

sensor that outputs an electrical pulse with every revolution. 

Flow sensors use acoustic waves and electromagnetic fields to 

measure the flow through a given area via physical quantities, 

such as acceleration, frequency, pressure and volume. The 

sensors are solidly constructed and provide a digital pulse each 

time an amount of water passes through the pipe. 

v. Relay Tool Kit 

 
Figure.3.5. Relay Toolkit 

A relay is an electrically operated switch. Many relays use an 

electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

 

3b. SOFTWARE 

i. RaspbianOs    

Raspbian is a Debian-based computer operating system for 

Raspberry Pi. There are several versions of Raspbian 

including Raspbian Stretch and Raspbian Jessie. It has been 

officially provided by the Raspberry Pi Foundation as the 

primary operating system for the family of Raspberry Pi 

single-board computers. 

ii. Node.Js 

Node.js is an open-source, cross-platform JavaScript run-time 

environment that executes JavaScript code outside of a 

browser. JavaScript is used primarily for client-side scripting, 

in which scripts written in JavaScript are embedded in a 

webpage's HTML and run client-side by a JavaScript engine in 

the user's web browser. Node.js lets developers use JavaScript 

to write command line tools and for server-side scripting—
running scripts server-side to produce dynamic web page 

content before the page is sent to the user's web browser. 

iii. Python 

Python is a wonderful and powerful programming language 

that's easy to use (easy to read and write) and with Raspberry 

Pi lets you connect your project to the real world. Python 

syntax is very clean, with an emphasis on readability and uses 

Standard English keywords 

 

4. WORKING OF THE PROPOSED SYSTEM 

 

 
Figure.4.1 Block Diagram 

 

The field devices and sensors collect the physical quantities as 

electrical units and send them into raspberry pi in the form of 

analogue signals. The received signals are converted into 

digital signals to process it further in Raspberry Pi. The 

converted data can be seen visually in numerical and graphical 

formats in the web application. Since the web application is 
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created as a progressive web app, it can be installed as a 

mobile app in the mobile phone for remote monitoring. Once 

the data is logged into web applications, users can access the 

application anytime to find the updated information. Users 

will also receive notifications via email or mobile phone when 

the critical value is reached. Alarm sensors can also be used   

to alert during unexpected emergencies. Using the web 

applications, the authorized users can provide customized 

input to control the process variables remotely which will be 

reflected immediately. All the operations are accountable. 

Valid Login activity and unused session termination enhance 

the security of the application. 

 
Figure.4.2 Proof of work 

 

5. RESULT 
 

On running the system and using the progressive web 

application to display the parameter values, it was successfully 

displayed on the monitor on real-time. The inputs fed by the 

user to the control panel provided in the web application was 

dynamically updated. 

 

6. CONCLUSION 
 

Remote monitoring and controlling of process parameters 

using the web and mobile application is a fruitful way to 

maintain throughput, quality, yield, and energy efficiency in 

industries. Availability of equipment and web application at a 

reasonable price is a subsequent breakthrough. 
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